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(^B Today's teenayer expects 
‘a lot more than medicine from. 
her doctor. 





The plight of today’s teenager in these socially turbu- - 
lent times is often precarious at best. According to a re- 
cent national survey, there has been a 30% increase ip 
leg _2 sexual activity in the last five years.' Also. half of ' 
a «cof wedlock births are attributed to teens. Up to 
Ke Fhirds of these are unwanted, unplanned births.’ 
Trapped in the midst of rapidly changing sexual mores, 
the teenager is further beset by uncertainty, timidity, ` 
S ignorance, and misinformation. 
| O06 or Thats why todays younger patient needs and de- 
(p 2 4, serves thorough counseling — underlined by c5mpas- 
sion, reassurance, and trust — in many areas. These | 
range from the basic facts of life, in some cases, to more © 
serious subjects like venereal disease. But, no .ssue is - 
more sensitive, or more in need of physician/patient - 
exploration than that of contraception. 
Today, contraceptive counseling often culminates 
in the selection of a low-dose oral contraceptive like © 
b Brevicon. Brevicon offers a rate of efficacy comoarable . 
a^ to higher-dose formulations and its incidence of men- | 
: strual irregularities is low. In 16,345 cycles among 1,168 © 
| patients, there were 0.22 pregnancies per 100 woman 
j i years. Breakthrough bleeding occurred in 5.1% of cycles, 
and amenorrhea in 1.0% of cycles. Dropout rate due - 
to menstrual irregularities during the crucial first ure " 
months was 3.496. 
Counseling, compassion, and Brevicon — a ao? 
combination for many of todays teenage patierts. 
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tablets 


Brevicon Asign of the times 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 





l. Zelnik, M. and Kantner, R.: Sexual and Contraceptive Experience of Yoeng Married 
Women in the United States, 1976 and 1971. Family Planning Perspectives. Vol. 9, No. 2, 
March/April 1977 
2. Monthly Vital Statistics Report: Natality Statistics, National Center-or Heath Statistics, 
Vol. 26, No. 5, September 1977. 
Note: Serious as well as minor side effects have been reported following 
the use of all oral contraceptives. These include thromboembolic dis- 
ease. The physician should remain alert to the earliest manifestations of 
any symptoms of serious disease and discontinue oral contraceptive 
1 therapy when appropriate. The physician should be fully aware of the 
prescribing information for this product. 





Please see following page for summary of prescribing information. 
í P Syn:ex (EP) Inc. 


b Humacao, Puer Rico 00 


'" Brevic * 21-Day Tablets 
(norethindrone 0.5 mg. With ethinyf estradiol 0.035 mg.) 
=~. Brevicon" 28-Day tabies 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prévention of pregnancy. The drop- 
out rate for medical reasons, as observed in the clinical trials concucted with 
BREVICON, appears to be somewhat higher thas observed with higher dose 
combination products. The dropout rate due to menstrual disorcers and ir- 
regularities was also somewhat higher, dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons ettributable 
|. to the drug. DOSE:RELATED RISK OF THROMBOEMBOLISM FROM O.C.s. 
@ Studies have shown a positive association between the dose of estrogens in 
*, 0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
Precening with go6d principles of therapeutics to minimize exposure to estro- 
gen. The 0.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
- ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of 0.C.s should be started on preparations containing 0.05 mg or 
less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 

5). 2. 0.C.s should not be used in women who have or have had any of the 

ee conditions: a. Thrombophlebitis or thromboembolic disorders. b. 

. . Cerebgal vascular or coronary artery disease. c. Markedly impaired liver func- 

"Non. d. Known or suspected carcinoma of the breast. e. Known or suspected 
~ estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from O.C. use. This risk increases with age and 
. | with heavy smoking (15 or more cigarettes per day) and is quite 

.| marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


_| The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
~ 4, tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 

"aperto. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


|... 1. Thromboembolic Disorders and Other Vascular Problems: An increased 
tisk of thromboembolic and thrombotic disease associated with the use of 

= 0.C.s is well established. One British study demonstrated an increased rela- 

.. tive risk for fatal venous thromboembolism; two British and three American 
- Studies demonstrated an increased relative risk for non-fatal venous throm- 

- * boembolism. These Studies estimate that users of O.C.s are 4 to 11 times 
. more likely than nonusers to develop these diseases without evident cause. 
_ CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
Jive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 

.. &nd the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
* than in nonusers. A British long-term, follow-up study reported in 1976 a 
. highly significant association between O.C. use and stroke. Another British 
- long-term, follow-up study had suggested such an association in 1974, but 
nee 0f cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
i» use of 0.C.s has been reported, confirming a previously suspected asso- 
tion. One study conducted in the United Kingdom found, as expected, that 
(hare the number of underlying risk factors for coronary artery disease 
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- (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
. history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O.C.s, 
- however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
„ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do nct smoke. 
. O.C. users who are also smokers have about a 5-fold increased risk of fatal 
.. infarction compared to users who do not smoke, and about a 10- to 12-fold 
.. increased risk compared to nonusers who do not smoke. Furthermore, the 
. number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
Ln must be given serious consideration. (The estimates are based on 
_ British vital statistics which show acute myocardial infarction death rates 2- to 
oe less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
. has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
_ In an analysis of data derived from several national adverse reaction reporting 
, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
- in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
,. 0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
pores by a study in the United States. Careful epidemiological studies to de- 
+ termine the degree of thromboembolic risk associated with progestogen-only 
-. Q.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women oat these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
.. per 100,000 women pe ^ ip from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
0f use. The overall excess death rate annual 
O.C. users was estimated to be 20 per 100, (ages 15-34 —5/100,000; 
. ages 35-44 — 33/100,000; ages 45-49 —140/100,000). The risk is concen- 
_ trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of 0.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
` tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnituce of the 
relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis ‘are shown in Table 1fbelow. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of O.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 

ity risk than O.C. users who do not smoke. 


TABLE 1. The annual number of deaths associated with control of fertility and 
*ho control per 100,000 nonsterile women by regimen of control and age of 


from circulatory diseases for 


wee sue 
15-19 20-24 25-29 30-34 35-39 40-44 

No method S5 52 71 140 3193 219 
Abortion only 29-25. £552 WB-"48 
Pill only-nonsmokers 1.3 1.4 t4 7 22. 45. 0 
Pill only-smokers 1.5 16.5 16 108 334" 58.9 
“IUDs only Dr 1.24 8s. I4^ Ee 

* Traditional a 

ip contraception only 1.1 14 019 S N eee 
Traditional contra- ` 

| ception and abertion 08 0+ 4 4 
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- fhcreases with age after approximately age 30 and, for myocardial infarction, 
is further increased by hypertension. ad idemias, obe: ghe or 
history of preeclampic toxemia and especially by cigarette smoking. Based on. 


the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 








Age Below 30 30-39 404 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C,D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 





A— Use associated with very high risk. C—Use associated with moderate risk. 
B — Use associated with high risk. D — Use associated with low risk. 





The physician and the pene should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
Suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, 0.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of Vade c studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type O. Ocular Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time O.C.s were 
first given, ap em ovaries) nearly all occurred in women who had used a 
sequential 0.C. These products are no longer marketed. No statistical associ- 
ation has been reported Sepp an increased risk of endometrial cancer in 
users of conventional combination or proges.ogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a gue risk was suggested for the subgroups of O.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of M pecca within the first 6 months of pill use was 
Suggested to be predictive o "n after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal nana, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and ere dor a of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that O.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk bang uA greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen''. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents — during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high poop of women ex- 
posed to diethylstilbestro! (from 30 to 90%) have been found to have epithe- 
lial changes of the -— and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may Mace abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in pregnancy. In one case-control! study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1, for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
qs (or after 45 days from the last menstrual period if progestogen-only 
.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the ori ndi regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 
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 mendation. The administration of pro n-only or t ned 
Drei, Should progestogen-ettro | 















not be use 


erance has been observed in a significant percentage of patients on O. 
For this reason, prediabetic and diabetic patients should be carefully ot 
served while receiving 0.C.s. An increase in rais and total phe 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- - 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
Sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be. 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 


vagina, adequate diagnostic measures are indicated to rule out pregnancy or ! 


possibility and encouraged to use other contraceptive methods. Post 
anovulation, possibly prolonged, » also occur in women without previous ~ 
irregularities. A higher incidence of galactorrhea and of pituitary tumors - 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 

of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present 11. /nfertility: There is evidence - 
0f impairment of fertility in women discontinuing O.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine vene! may occur in contracep- 


















weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of 0.C.s. The pretreatment and periodic 
p examinations should include special reference to blood pressur 
reasts, abdomen and pelvic organs, including Papanicolaou smear and 
vant laboratory tests. As a general rule, O.C s should not be prescribed 
longer than 1 year without another physical examination being performed W. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if. 
depression recurs to a serious degree. Patients becoming significantly de- + 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is. | 
drug related. 4. 0.C.s may cause some degree of fluid retention. They shoul 
be prescribed with caution, and only with careful monitoring, in patients wit 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine suarane, asthma or cardiac, hepatic or renal insuffi- — 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- f i 
dice develops in any patient receiving such crugs, the medication should be. — 
discontinued. 6. Steroid hormones y. be poorly metabolized in patients. 3 
with impaired liver function and should be administered with caution in such. «= 
patients. 7. O.C. users may have disturbances in normal tryptophan - E 
metabolism which may result in a relative pyridoxine deficiency. The clinical - P 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. "qni Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly - 
after stopping 0.C.s, she may have a greater-chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist — h 
Should be advised of O.C. therapy when relevant specimens are submitted. ah 
10. Certain endocrine and liver function tests and blood components may be — 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo-. 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased morepinephrine-induced platelet — 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. | 
d. Y co rrt excretion. e. Reduced response to metyrapone - 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of e 





drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, vat) s hop: agents 
e.g., annee, vitamins and hypoglycemic we. ARCINOGENESISe 
ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombephiebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesicns, e.g., retinal thrombosis and 
optic neuritis. The fo adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after ov is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), in cervice! erosion and cervical secretion, 
possible diminution in lactation when given immediately postpartum, cho- 
lestatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash — mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts? 
in libido, chorea, changes in appetite, cystitisdike syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, ma multi(grme, erythema 


nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function ge, 
INFORMATION FOR THE PATIENT (See Patient Package Insert) — .* - a 
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- eANUSOL-HC® SUPPOSITORIES 
J. Rectal Suppositories with Hydrocortisone 
Acetate 


ANUSOL-HC® CREAM 
Rectal Cream with Hydrocortisone Acetate 


CAUTION: Federal law prohibits 
dispensing without prescription 
Description: Each Anusol-HC Suppository 
contains hydrocortisone acetate, 10.0 mg 
bismuth subgallate, 2.25%; bismuth resorcin 
compound, 1.75926; benzyl benzoate, 1.2%; 
Peruvian balsam, 1.8%; zinc oxide, 11.0% 
also contains the following inactive ingre- 
JM dients: bismuth subiodide, calcium 
phosphate, and coloring in a bland 
hydrogenated vegetable oil base 
Each gram of Anusol-HC Cream 
contains hydrocortisone acetate, 5.0 mg; 
bismuth subgallate, 22.5 mg; bismuth 
resorcin compound, 17.5 mg; benzyl 
benzoate, 12.0 mg; Peruvian balsam, 
18.0 mg; zinc oxide, 110.0 mg; also con 
tains the following inactive ingredients 
propylene glycol, bismuth subiodide 
propylparaben, methylparaben, polysorbate 
60 and sorbitan monostearate in a water- 
miscible base of mineral oil and glyceryl 
 monos:earate. Nonstaining 


Indications: Anusol-HC is adjunctive therapy 
-for the symptomatic relief of pain and dis- 
comfor in: external and internal hemor- 
rhoids, proctitis, papillitis, cryptitis, anal 
fissures, incomplete fistulas, and relief of 
local pain following anorectal surgery 

Anusol-HC is especially indicated when 
inflammation is present. When acute 
symptoms subside, most patients can 
be maintained on regular Anusol® 
Suppositories or Ointment 


Contraindications: History of sensitivity to 
any Component. Topical corticosteroids 
should not be employed in tuberculous, 
fungal end rnost viral lesions of the skin 
(including herpes, vaccinia, and varicella) 
_ Warnings: The safe use of topical steroids 
.» during pregnancy has not been fully estab- 
K lished. Therefore, during pregnancy they 
CA, should not be used unnecessarily on 
= le extensive areas, in large amounts or for 
- prolonged periods of time 


2 


- 


ha . Precautions: Symptornatic relief should not 


delay detinitive diagnoses or treatment 
When there is bacterial skin infection, topical 
corticosteroids should be used only with 
appropriate concomitant antimicrobial 


therapy Prolonged or excessive use of 
corticosteroids might produce systemic i OI i | or a e Sea 
effects 


i 


Dosage and Administration: Anusol-HC 


e a 
uc for your hemorrhoid patients 
insert suppository into the anus. One sup- dum 


pository in the morning and at bedtime, for 
3 to 6 days or until inflammation subsides 


s 
Then maintain patient comfort with regular ' rescribe 
Anusol 


Anusol-HC Cream: Adults — After gentle ® 
bathing and drying of the area, remove tube 
cap anc apply to the exterior surface and nuso me 
gently rub in. For internal use, attach the 
plastic applicator and insert into the anus 


by applving gentle continuous pressure 


Then saueeze the tube to deliver medication suppositories and cream with 
Cream snould be applied 3 or 4 times a day hydrocortisone acetate — R only 


for 3 to*6 days until inflammation subsides 
Then maintain patient comfort with regular 
Anusol Suppositories or Ointment . 
Supplied: Suspositonee boxes oi fo e proressional Source of comiort 
(N 0047-0089-12); in silver foil strips with : 
Anusol-HC W/C printed in black 
Cream —one-ounce tube (N 004 7-0090-01) 
with plastic applicator; detachable label 
STORE BETWEEN 59? and 86°F (15° 
and 30* C) 
Full information is available on request 
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Warner/Chiicoti 


Division, 
Warner-Lambert Company, 
Morris Plains, New Jersey 07950 





EMPIRIN COMPOUND 
c CODEINE 


Each tablet contains: aspirin, 227 mg; phenacetin,162 mg; and caffeine, 
32 mg; plus codeine phosphate in one of the following strengths: * 4—60 
mg (gr 1); *3—30 ma (gr 2); * 2—15 mg (gr 4); and * 1—7.5 ma (ar '4), 
(Warning —may be habit-forming). 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome | North Carolina 27709 
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j Zeiss + Polaroid - Instant Coneprotioraph yn 


Always ready, never in the way 


The Zeiss Colposcope 9,'equipped with Polaroid attachment 
and flash unit, gives you truly instant color documentation of 
your colposcopic findings. You can discuss them with the 
patient, make them part of her permanent record, show them 
to your colleagues. ; 

Because of the unique Zeiss Beamsplitter system, stereo visual 
observation is uninterrupted, and the camera is always ready 
but never in the way. Just one minute after you locate some- 
thing significant, you have it documented. 


Zeiss optics and versatility at a low price 


Colposcope 9 is designed and priced for use in the office 
examining room. Its modular design gives you a long-lasting 


economic benefit: it will never be out of date. You can always 
add accessories right in your office. You'll never need to return 
it, never need to replace it. A true lifetime investment. 


Besides the Polaroid attachment, there's a three-step magnifi- 
cation changer, both split-frame stereo and full-frame 35mm 
cameras, and a variety of co-observation tubes. 


You have your choice of three stands — the wall mount, the 
easily movable floor stand, and the convenient mount for the 
examining table. 


Write or call for details or a demonstration. 


Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branchesin: Atlanta, Boston,Chicago, Columbus, Houston, 
' Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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BETADINE 
Perineal Wash 


(concentrate 


effectively deodorizes 
as it cleanses 


BETADINE Perineal Wash, a welcome advance in 
personal care, thoroughly cleanses the anogenital 
area and, at the same time, effectively reduces or 
eliminates offensive odors. It contains no hexa- 
chlorophene, no irritating metallic salts... and is 
nonstaining and virtually nonirritating to skin 

and mucosa. 


BETADINE Perineal Wash cleanses and deodorizes 
the perineum: m After episiotomy m After gynecologic, 
urologic and anorectal surgery m In the presence of 
incontinence or enuresis m In the bedridden or neuro- 
logically handicapped a Prior to gynecologic, obstet- 
ric and urologic examinations m During menstruation 


Convenient Kit form: Each patient gets an individual 
kit—an 8 oz. bottle of BETADINE Perineal Wash 
Concentrate and an 8 oz. calibrated, plastic squeeze 
dispenser bottle for easy, efficient application. 


Purdue Frederick 


©1972, 1975, THE PURDUE FREDERICK COMpONY/NORWALK, CONN. 06856 A7863 162175 
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The effect of a progesterone-releasing intrauterine contraceptive device on uterine SA 
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A search for antigen-antibody complexes in pre-eclampsia: Further evidence  : 87 4 
against immunologic pathogenesis ; 
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Birmingham, Alabama 4 
Classic pages 
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The Ekolife Picture. 


Good gray scale is important, and 
weve got it. But it's only part of 
the EkoLife picture. 
When you look at a mov- 
ing fetus—and that’s what real- 
time scanning is all about — 
image clarity is equally impor- 
tant. Thats why EkoLifes 
image is 123 lines at 58 
frames per second. 
And should you 
require added contrast to obtain 
maximum structural outlining for more 
accurate measurements, EkoLife gives you a high- 
contrast bistable’ image instantly with the flick of a switch. 


Extra convenience in a highly portable unit. 


EkoLife is the lightest, smallest unit of its kind 
available today. Weighs only 35 pounds. So it's 
ideal for offices, clinics or hospitals where 
easy portability is important. 

Even the transducer is smaller and lighter 
for easier handling and positioning.The camera 
switch is built right into the transducer handle, 

so you dont have to reach for it or ask for assistance. And you have your choice 
of a 3.5 MHz or a 2.25 MHz transducer. 

Digital calipers are standard equipment at no extra cost. They provide 
instantaneous read-out of biparietal diameters and crown-rump measurements. 
The calipers automatically convert the dimensions from the photograph to 


a SauthKiine company 


actual size. 
Get the full picture. Send for details today. €&3I4l 
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New York, New York E 
Communications in brief s 
Wedge resection in massive edema of the ovary 197 | a 
George J. Kleiner, M.D., F.A.C.O.G., F.R.C.S.(C.), Lydia Solomon, M.D., Se 
Wilma Markus Greston, M.T.(A.S.C.P.), and Michael Lev-Gur, M.D. i. 
Bronx, New York vs 
Fetal hemorrhage: Complication of vacuum extractor after fetal blood sampling 129 4i 
I. F. Roberts, M.R.C.P., and M. Stone, M.R.C.O.G. is 
London, England < 
Resolution of a sinusoidal fetal heart rate pattern following intrauterine transfusion 129 d 3 
Christos G. Hatjis, M.D., Michael T. Mennuti, M.D., F.A.C.O.G., Linda M. Sacks, M.D., e 
and Richard H. Schwarz, M.D., F.A.C.O.G. d 
Philadelphia, Pennsylvania his 
Fatal meconium aspiration “in utero": A case report 111 =a. 
E 
Frank A. Manning, M.D., James Schreiber, M.D., and Susan Beckwitt Turkel, M.D. jer 
Los Angeles, California B. 
Development of a noncrushing vascular clamp for pelvic surgery 113 | 4 
Byron J. Masterson, M.D., Tom G. Sullivan, M.D., and Paul R. Townsend | x 
Kansas City, Kansas, and Randolph, Massachusetts cu 
$4 
hw 
Self-limited hemolytic transfusion reaction in an ABO-incompatible 115 Me 
maternal-fetal unit e 
F. T. Bergin, M.D., Lieutenant Commander, MC, USN, R. C. Cefalo, M.D., Ph.D., E 
Captain, MC, USN, and P. E. Lewis, M.D., Lieutenant Commander, MC, USN ? Hs 
Bethesda, Maryland mye 
Uchida tubal sterilization failure: A report of four cases 116 Ge 
Thomas J. Benedetti, M.D., and Frank C. Miller, M.D. A 
Los Angeles, California e 
Items G 
Items 1.8 
© e 
(Information for authors on page 23) 
P; 
, 
11 : E 





. A low level | 

of estrogen with 
ahigh level of 
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“In deciding which Choose ari oral contraceptive al 
combination drug to shell stay with. i 
initially prescribe it 1s e Proven effectiveness with excellent cycle control ] 
best to utilize the e Low dropout rate due to breakthrough bipedia ý 

Eiaa p cibos and spotting (based on 2.256 patients )* i 

aa te ffective Months of use ty: 25.3 > 6) 49 ERE j ; 

Discontinuation ; 

dose and an comae 07 11 20 30 35 42) am 

acceptable level of FEN NEUEM O I 
side effects." 


ov. a 


Mishell, D.: Current Status of Oral Contraceptive : Low incidence of cramping, nausea, weight gain, 
Steroids, Clin. Obstet. Gynecol. 19:743-764 breast tenderness, and irritability 


(December) 1976 3 " 1 : ou 
e Simplified schedule with calendarized Compack 
* Excellent record of continuation 


Please see the next page for a brief summary of prescribing information. 
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(ethynodiol diacetate 1 mg., ethinyl estradiol 50 mcg.) 


. «She'll stay with it. 
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ation and usage—For prevention of pregnancy. Pregnancy rate using combination products with > 35 meg. ethinyl - 
or 2:50 meg. mestronol is <1/100 woman-years, With <35 mcg. ethinyl estradiol, rate is with | 


estradiol, rate is ly higher; 
stogen-only oral contraceptives (OCs), rate is about 3. Precise ca pariso s cannot be made. Rates fpr other methods 
? been published. i ic Ri aana a elec E EREN prts e aug 
 dgeo thromboembolic risk. Thus, it is prudent andin keeping with good ics to minimize estrogen exposure. 
Prescribe product containing the least amount of estrogen compotible with acceptable pregnancy rote and patient 
ptance. Start new OC users on <50 meg. estrogen. 


jindications — Thrombophiebitis, thromboergbolic disorders, cerebral vascular disease, myocardial inforction or 
iry artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent neoplasia, or 
neti Enaga abnormal vaginal bleeding; markedly impaired liver function; post or present, benign or 
gnont liver tumors. 
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 Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases with age ond 
'/ yee J (15 or more cigarettes /day) and is quite marked in women over 35. OC users should be strongly : 
‘Gre associated with increased risk of several serious conditions including venous and arterial thrombo- 
, thrombotic ond hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, gallbladder 
pengon; fetal abnormalities. Practitioners should be familiar with the available information relating to 
risks. 


Te 


pempo! c disorders and other vascular problems — Increased risk of thromboembolic and thrombotic diseose 
with OCs is well established. A British study showed increased relative risk for fatal venous thromboembolism, 
Te) SUS. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. studies showed 
elative risk for stroke, not shown in prior British studies. It wos estimated OC users were 2-11 times more likely 
f$ to manifest these diseases without evident couse. In a British mortality study, overall excess mortolity from 
embolism or stroke wos 1.3-3.4 deoths/yeor 100,000 users ond increased with age. Cerebrovascular Dis- 
na US. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
Ind thrombotic stroke 4.0-9.5 times greater in vir don nonusers. Mortality trends in 21 countries indicote thot, 
‘intr duction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
ence of OC use in each country. In 1974 the Royal College of GPs reported on its prospective study comparing usersand 
A statistically significant higher rote of reporting of cerebrovascular accidents in Takers is evident, but the 
e too small to justify an estimation of the degree of risk" They reported more superficial and deep vein 
sers thon nonusers. A 1977 analysis showed o 5-fold increased mortality in users fromcirculatory diseases, 
|infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking andduration 
ritish Fomily Planning Association study founda highly significant association between OC useandstroke 
bers were small; the increased risk for venous thrombosis and pulmonary embolism in users wos about 
tatistically highly significont. Circulatory disease mortality was significantly greater in users. Myocardial 
‘Increased risk (2-12 times) of MI associated with OC use was reported in Britain, as previously suspected. 
y study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, hyper- 
Desity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. OCs were 
additional risk factor. Smoking is o mojor predisposing condition to MI. In terms of relative risk, nonsmoking 
re twice os likely to have fatal MI os nonsmoking nonusers. Smoking users hove a 5-fold greater risk of fotol MI as 
ng users, but a 10-12-fold greater risk thon nonsmoking nonusers. Amount of smoking is an important factor. In 
ng importance of these risks, give serious considerotion to baseline rates for various age groups in table below. 
ce of other predispositions cited above in determining relative and absolute risks hos not been quontified; it is 
me synergistic action exists, but perhaps to a lesser extent. 
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Aged 30-39 Aged 40-44 
2. Users Nonusers Users Nonusers 
—— Alsmkes © — 102 26 62.0 159 
- > 15 cigarettes daily 130 5] 787 313 
| .. I5 cigarettes doily 47 09 28.6 57 
>. Nonsmokers 18 12 107 74 
L. Smokers and nonsmokers 54 19 328 n3 
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Reports of thromboembolism after use of OCs with 2 50 mcg. estrogen received by drug safety committees in 
den ond Denmark were compared with the distribution expected from market research estimates of sales. A 
lotion was found between estrogen dose and reporting of thromboembolism, including coronary thrombosis, 
2! predicted by sales. OCs with 2100 mcg. estrogen were associated with higher thromboembolism risk than 
80 Dom. The authors suggested that estrogen quontity may not be the sole factor Any influence of 
wos not considered, which may be responsible for certain discrepancies in the data. Nosignificant differences 
d between OCs containing the-same estrogen dose nor between ethinyl estradiol ond mestronol. Studies on 
bolic risk with progestogen-only OCs have not been done. Cases have been reported for these OCs and they are 

ned free of excess risk. In a U.S. case-control study, relative risk of OC use | month before hospitalization for 

rious types of thromboembolism was calculated. If relative estrogenic potency ond possible influence of different 
Xgestogens are ignored, OCs may be divided into those with < 100 mcg. and those with > 100 mcg. estrogen. For oll cases 
arger doses were associated with only slightly higher relative risk; for idiopathic cases relotive risk wos doubled 
er doses, but confidence limits overlapped ond differences were not significant, Apparently there was no 
k for cases with predispositions. Excess Mortality from Circulatory Diseases —A large U.K. prospective study 
annual mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and 
Fuse. Excess circulatory disease mortality was 20/100,000 users (5 for ages 15-34. 33 for oges 35-44, 140 for 
49), the risk being concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking 
‘ation of use could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory 
y was increased 10-fold in users of > 5 years, all these deaths were in women over age 34. Until more under-35 users 
ontinuous yeors ore available, size of relative risk for this age group cannot be given. One study analyzed available 
estimate risk of death with various contraceptive methods, each estimate including risk of method (e.g., thrombo- 
for OCs) plus risk due to pregnancy or abortion in case of method failure. This latter risk varies with effectiveness. 
ed mortality with oll methods is low and below that of childbirth, except for OC users over 40 who smoke. 
ers have double the risk of smokers os o class, light smokers about half. Lowest mortality is with the condom 

n backed up by early lego! abortion. Risk of thromboembolic and thrombotic disease associated with OCs 


<30 30-39 240 
C B A 
D C B 
D CD C 
NC C CB BA 
S E j 1 e E Risk is: A—very high, B— high, C—moderate, 0—low. 


ysicion and patient should be alert to earliest manifestations of thromboembolic ond thrombotic disorders (e.g., throm- 
biti , pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial infarction, retinal 
, Mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs immediately. A 4-7-fold 
d risk of postsurgery thromboembolism wos reperted in users; if feasible discontinue OCs ot least 4 weeks before 
-— elective surgery or during prolonged immobilization and do not resume until at least 4 weeks postsurgery. Thromboembolic 
» _ fisk may be increased for users with blood types A, Bor AB. 2. Ocular lesions -- Neuro-oculor lesions such os optic neuritis or 
- retinal thrombosis hove beer: associated with OCs. Discontinue if there is unexplained, gradual or sudden, partial or 
- . complete loss of vision; proptosis or diplopia; papilledema; or evidence of retinal vascular lesions. Institute diagnostic ond 
therapeutic measures. 3 S orcinomg — Long-term estrogen in certain animals increases carcinomas such os those of breast, 
—  - utefus, cervix, vagina, ovary, liver, pituitary. Some synthetic progestogens, none currently in OCs, increose incidence of 
benign and malignant mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial 
.— . carcinoma. In several case-control studies increased relotive risk (3. Edosa sare <n — ronne 
= prolonged estr for menopausal symptoms. Risk was independent of ot risk factors o on duration 
E iio Wa RR dose. These dato ore suppor ted by increased incidence of endometrial cancer since 1969 in 8 U.S. areas 
= .. with cancer-reporting systems, which may be related to rapidly expanding estrogen use. There is no evidence that natural 
.. estrogens ore more or less hazardous than synthetics ot equi-estrogenic doses. Of the first 30 cases of endometrial cor- 
cinoma in OC users under 40, those without predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
‘increased endometrial cancer with combingtion or progestogen-onty OCs, though individual cases have been reported 
^ Studies show no increased breast cancer with OCs or estrogens. However, greoter risk wos noted in OC users with benign 
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breast disease or long-term (2-4 years) use. Risk of breast concer w h menopo sol estrogens rose and furthg increased 
with duration of follow-up. sed benign breast tumors in OC users is TEENS TONO epee nod RII 
. of cervical dysplasia ond of conversion to cancer in situ in OC users compared to nonusers; this was statistically significant 


mammograms. or cervical dysplosio. 4. Hepotic adenomas r 
hamartomas. regenerating nodules. focal nodulor hyperplasia. -henatocellvlar corcinomg. etc. have been 
associated with OCs. In 1 study OC formulations with high "hormonal potency" were associated with higher risk than OCs 
with lower potency. Though benign these hepatic lesions moy rupture and couse fatal hemoperitoneum in short- or long-term 
users. Two studies related risk to duration of use, being much greater ofter > 4 years. Consider such lesions in users with 
abdominal! pain, tenderness, moss or shock. About 25% present with abdominal mosses; up to half with signs and symptoms 
of acute hemoperitoneum. Routine radiologic and lab studies may not be. helpful; liver scans moy show a focal defect 
Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma wos noted in a few users. 5. Use in or 
immedigtely preceding pregnancy, birth defects. malignancy in offspring — Estrogens or progestogens during early preg- 
nancy may seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estr may hove 
increased risk (<1 in 1000 exposures) of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such 
patients carefully. From 30-90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be 
premalignant. Males so exposed may develop urogenital defects. It connot be presumed that other estrogens do not mimic 
DES. Reports relate fetal exposure to female sex hormones and ital anomalies, e.g.. multiple anomalies described by 
VACTERL for vertebral, anal, cardiac, tr |, renal and limb defects. There appears preferential expression by 
moles. There wos o 4 7-fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, 
hormonal withdrawal pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only 
o few days. Risk of limb-reduction defects moy be < 1/1000 live births. Cardiovascular defects in children exposed to female 
hormones, including OCs, during early pregnancy occurred at 18.2/1000 births, compared to 7.8 for those unexposed 
(P «.05). Female sex hormones were used for threatened or habitual abortion, but there is considerable evidence estrogens 
are ineffective ond no evidence progestogens are effective. Triploidy and possibly other polyploidy may be increased in 
abortuses from women becoming pregnant soon post-OC. These almost always abort spontaneously, It is unknown if spon- 
taneous abortion is increased soon ater stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out 
pregnancy in using OCs and always consider it if withdrawal bleeding does not occur. If 2 consecutive periods are 
missed rule out pregnancy before continuing. If user deviates from regimen, consider pregnancy at first missed period ond 
withhold OCs. If pregnancy is confirmed, apprise patient of potential fetal risks and discuss continuation of pregnoncy. 
Users discontinuing for pregnancy should use alternative contraception for 3 months before attempting toconceive, though 
this is not based on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
6. Gallbladder disease risk, surgically confirmed, appeared after 2 years’ use ond doubled after 4-5 years in | study; it 
appeared in 6-12 months’ use in another. 7. ini ism— Decreosed glucose tolerance occurs in o 
significant number of users; carefully observe diabetic and prediabetic potients. Triglycerides and total phospholipids 
may increase. 8. ted blood pressure (BP) occurs in some users in o few months Hyper tension prevalance in users is no 
higher than in nonusers in the first year, but increases with longer exposure; in the 5th year it is 215-3 times the first year. 
Age is strongly correlated with hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal 
disease, history of toxemia or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of 
excessive weight gain or fluid retention during menstrual cycles moy be more likely to develop elevated BP. on OCs and thus 
should be monitored closely. Even sr ha BP may be in the “normal” range, do not ignore clinical implications. 
Follow closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or moy not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern that is 
recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. Bleeding irreqularities — Breakthrough 
bleeding (BTB), spotting and amenorrhea ore frequent reasons for discontinuing. In BTB, os in all cases of irregular 
bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, ruleout pregnancyor malignancy. 
If pathology is excluded, time or change to another product may suffice. Change toa higher estrogen OC only when necessary 
as this may increase thromboembolic risk. Those with a history of oligomenorrheo or secondary amenorrhea or without estab- 
lished regular cycles may be anovulatory or amenorrheicatter discontinuing Those with such problems should be sointormed 
and other methods encouraged. Post-use onovulation, possibly looa moy occur in women without previous irregu- 
lorities. Higher incidence of goloctorrhea ond of pituitary tumors (e g., adenomas) has been ossocioted with omenorrheo in 
former users. Onestudyreported 16-fold increased prevalenceof pituitary prolactin-secreting tumors in patients with postpill 
omenorrhea when golactorrheo wos present. 11. Ectopics — In failures with combination OCs, the ratio of ectopic to intro- 
uterine pregnancies is no higher than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Breos! 
feeding — OCs may decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects ifanyonthe 
child are unknown. If feasible defer OCs until ofter weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable difference in 
nulliparous but not porous women after 30 months. 


Precautions — Conduct complete history ond physical prior to OC use and annually thereafter. Include breasts, abdomen ond 
pelvis, with blood pressure, pap smear ond lab tests. Pre-existing uterine leiomyomota moy increase in size. Mental 
depression moy occur: with positive history, observe corefully and discontinue if serious recurrence. Fluid retention may 
occur; prescribe coutiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully ond discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum folate 
moy be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting specimens. 
Endocrine and liver function tests may be altered: repeat abnormal tests after stopping for 2 months. These have been 
observed increased BSP retention and other abnormalities in liver function tests; increased prothrombin and coagulation 
factors VII, VIII, IX, X; decreased antithrombin III; increased platelet aggregability; increased thyroid-binding globulin 
leading to increased circulating total thyroid hormone (PBI, T*). decreased T" uptoke; unoltered free T*: decreased preg- 
nonedio! excretion; reduced metyrapone response; increased blood tronscortin, corticosteroid, triglyceride, phospholipid; 
reduced serum folate; impaired glucose tolerance. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or 
uterine function, or on immune response is not established. OCs moy mosk onset of climocteric (see Wornings on risks in this 
age group). Information for patients —see patient labeling. Drug interactions — OC effectiveness moy be decreased and 
more BTB occur with rifampicin, isoniazid, ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitro- 
furantoin, barbiturates, phenytoin, primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs moy alter 
effectiveness of drugs such os oral anticoagulants, anticonvulsants, tricyclic antidepressants, ontihypertensives (e... 
guanethidine), vitomins, hypoglycemics. 


Adverse Reactions — increased risk of the following serious adverse reactions hos been associoted with OCs (see Wornings): 
thrombophlebitis ond thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis: cerebral throm- 
Dosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas ond other hepotic lesions, with or 
without intra-abdominal bleeding; congenital abnormalities. There is evidence of an association between the following 
conditions and OCs, although confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari syndrome: 
neuro-oculor lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs and ore 
believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, ing, change in menstrual 
flow, dysmenorrhea, amenorrhea during ond after use, infertility after discontinuing, edemo, chloosmo or melasma, which 
moy persist post-OC, breast changes (tenderness, enlargement, secretion), weight c , change in cervical erosion ond 
secretion, lactation decrease, cholestatic jaundice, migraine, increase in size of uterine leomyomato, allergic rash, mento! 
depression, reduced carbohydrate tolerance, vaginal candidiasis, change in corneal curvature (steepening), intolerance to 
contact lenses. The following have been reported in users and associction hos not been confirmed or refuted: premenstruol- 
like syndrome, cataracts, libido changes, chorea, appetite changes, cystitis-like syndrome, headache, poresthesia, ner- 
vousness, dizziness, auditory disturbances, rhinitis, fatigue, bockoche, hirsutism, scalp hair loss, erythema multiforme or 
nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired renal function, anemic, pancreatitis, hepotitis, 
Colitis, gingivitis, lupus erythemgtosus, rheumatoid arthritis, pituitary tumors (e.g., odenoma) with amenorrhea and/or 
golactorrheo after use, endometrial, cervical and breast carcinoma (see Wornings). 


Acute overdosage— Serious ill effects have not been reported after large acute doses of OCs in young children, but nausea 
and withdrawal bleeding might occur 


Important note —Full prescribing information, including descriptiun, clinical pharmacology, dosage and administration, 
how supplied, references and patient labeling, is available on request. 


Demulen 


Each white tablet contains: ethynodiol diacetate 1 mg. and ethinyl estradiol 50 mcg. 
Each pink tablet in Demulen-28* is a placebo containing no active ingredients. 


SEARLE Searle & Co. 


San Juan, Puerto Rico 00936 


Address medical inquiries to 
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G. D. Searle & Co. ical Communications Dept.. Box 5110, Chicago. Illinois 60680 
. . 
t / e 
ast ik Tae Do E OPES- S OENE ATA re E ao ie a oy 


a 


EC 


* 


American Journal of Obstetrics and Gynecology. Editors 


Editors 


JOHN I. BREWER, Editor in Chief 
FREDERICK P. ZUSPAN, E. J. QUILLIGA N, Editors 
ALBERT B. GERBIE, Associate Editor 


HOWARD C. TAYLOR, JR.. ALLAN C. BARNES, Editors Emeritus 


Advisory committee on policy 


David G. Anderson George W. Mitchell, Jr. 
C. D. Christan J. George Moore 

Leo J. Dunn Roy T. Parker 

William H. Kirkley Leon J. Shulman 
Lawrence D. Longo J. €. G. Whetham 


Board of corresponding editors 


Oscar Aguero, Caracas 

Fritz Beller, Muenster/Westf. 
Pierre O. Hubinont, Brussels 
Sir Norman Jeffcoate, Liverpool 
Takashi Kobayashi, Tokyo 


15 





i: PR 


= Nature provided 
« “estradiol then... 





1 Estrace provides 


SE dt] 


QU = + Se 
TPP ey v 





5 * Y Tia "i F à =i 3 23 : * v 


- Estradiol...the only estrogen necessary 
in estrogen replacement therapy 


ESTRAGE 
; (ESTRADIOL 


l-mg. and 2-mg. scored tablets 








Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites'—and the major 
estrogen secreted during the reproductive 

life of the woman.’ 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE.. 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated." 


.the orally effective 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
belic pathways in its utilization by the bocy. 
ESTRACE provides objective* and clinica: 
evidence" of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arr ve 

at the lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 

of 2 mg. per day, administered on a cyclic basis. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
ineGoodman L, Gilman A (eds): The Pharmacological Basis 
of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
1975, p 1423. 

2. Klopper A: Treatment of infertility and menopausal 
symptoms. Br Med J 2:414—416, Aug 1976. 

3.Callantine MR, Martin PL, Bolding OT, et al: Micronized 
17 g-estradiol for oral estrogen therapy in menopausal 
women. Obstet Gynecol 46:37, July 1975. 

4. Yen SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and ‘gonadotropin levels following the 
administration of orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975. 


See following page for prescribing information. 
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Warning 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
-| for prolonged periods.!-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
. | dence rates of endometrial cancer have increased sharply since 1969 in eight 
~ different areas of the United States with population based cancer reporting systems, 
| an increase which may be related to the rapidly expanding use of estrogens durin 

| thelast decade4 The three case control studies reported that the risk of endometria 
Cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
.| risk appears to depend on both duration of treatment! and on estrogen dose.3 In 
‘view of these findings, when estrogens are used for the treatment o menopausal 
.| symptoms, the lowest dose that will control symptoms should be utilized and 
| Medication should be discontinued as soon as possible. When prolonged treatment 

































aa | is medically indicated, the patient should be reassessed on at least a semiannual 
| basis to determine the need for continued therapy. Although the evidence must be 
E | considered preliminary, one study suggests that cyclic administration of low doses 






. | of estrogen may carry less risk than continuous administration;3 it therefore appears 
. prudent to utilize such a regimen. Close clinical surveillance of all women takin 
| estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
.| vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that “natural” estrogens are more or 
| less hazardous than "peut estrogens at equiestrogenic doses. 
| 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
sex hormones, both estrogens and progestagens, during early pregnancy may 
| seriously ig the offspring. It has been shown that females exposed /n utero to 
| diethylstilbestrol, a non-steroidal estrogen, have an increased risk of romong in 
— | later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
| risk has been estimated as not greater than 4 per 1000 exposures.? Furthermore, a 
| high percentage of such exposed women (from 30 to 90 percent) have been found 
: to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
_ | these changes are histologically benign, it is not known whether they are precursors 
- | of malignancy. Although similar data are not available with the use of other 
- | estrogens, it cannot be presumed they would not induce similar changes. Several re- 
| Ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.1316 One case control studyi6 estimated a 4.7-fold increased risk of limb 
— | reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
- | hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
- . | abortion). Some of these exposures were very short and involved only a few days of 
| treatment. The data suggest that the risk of limb reduction defects in exposed 
-~ | fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
= | been used during pregnancy in an attempt to treat threatened or habitual abortion. 
.| There is considerable evidence that estrogens are ineffective for these indications, 
—— | and there is no evidence from well controlled studies that progestagens are effective 
—— — | for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
— | nant while taking this drug, she should be apprised of the potential risks to the fetus 
>. | and the advisability of pregnancy continuation. 
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. fact, is the major estrogenic hormone secreted by the human. Estradiol in Estrace® has 
_ been micronized and demonstrated to be rapidly and effectively absorbed from the 
e . * gastrointestinal tract.17 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
P. ga pops associated with the menopause. (There is no evidence that estrogens are 
E ective for nervous symptoms or depression which might occur during menopause, and 
- . they should not be used to treat these conditions.) 2. peepee ents. 3. Kraurosis 
 — vulvae. 4. Female h Pen 5. Female castration. 6. Primary ovarian failure. 
—  ESTRACE* HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
- PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
—. WARNING). 
Z .. Contraindications: Estrogens should not be used in women (or men) with any of the 
- — following conditions: 1. Known or suspected cancer of the breast except in appropriately 
. — selected patients with pone d inoperable or radiation resistant disease. 2. Known or 
= Suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
Be . thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
t orders associated with previous estrogen use (except when used in treatment of breast 


: = Or prostatic malignancy). 


No oi 
cw AI 








- 


t 


_ Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
E. that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
~ nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reportetl a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
= disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
- gery thromboembolic complications has been reported in users of oral contracep- 
= tives.19.20 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
+ resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
4 cerebral vascular or coronary grtery disease. -— hepatic adenoma should be con- 
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sidered in pit users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 
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estrogen-containing oral contraceptives.21 The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopausez2 and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit: 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3: in- 
creased bf ae duced platelet aggregability; c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured b 

Bl, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is rahe 
reflecting the elevated TBG; free T4 concentration is unaltered: d. Impaired glucose 
tolerance. e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g.Reduced serum folate concentration; h. Increased serum tip eens and 
phospholipid concentration. As a general principle, the administration o any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like 2 eteelhd 
Tenderness, enlargement, secretion of the breasts: Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses: 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
weight Reduced carbohydrate tolerance; Aggravation of porphyria; Edema: Changes 
in libido. 

Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as Promo as possible. Administration 
should be cyclic (e.g., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro rome 
Nie The minimal effective dose for maintenanace therapy should be determin 

y titration. 
2. Given Vp d Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control presenting symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 

Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Engl J Med 293.1167, 1975; (2) Smith DC. et al: N Engl J 
Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 294.1262, 1976; (4) Weiss NS. et al: 
N Engl J Med 294:1259, 1976; (5) Herbst AL, et al: N Engl J Med 284878, 1971: (6) Greenwald P. 
et al: N Engl J Med 285.390, 1971; (7) Lanier A, et al: Mayo Clin Proc 48793, 1973; (8) Herbst A, 
et al: Obstet Gynecol 40287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 7/8607, 1974. 
(10) Herbst A, et al: N Engl J Med 292334, 1975; (11) Stafl A, et al: Obstet Gynecol 43:118, 1974; 
(12) Sherman Al, et al: Obstet Gynecol 44:531, 1974; (13) Gal |, et al: Nature 2/683, 1967: 
(14) Levy EP, et al: Lancet 7:611, 1973; (15) Nora J, Nora A: Lancet 7:941, 1973: (16) Janerich DT. 
et al: N Engl J Med 297.697, 1974; (17) Yen SSC, et al: J Clin Endocrinol Metab 40518, 1975. 
(18) Boston Collaborative Drug Surveillance Program: N Engl J Med 29015, 1974: (19) Vessey MP. 
et al: Br Med J 3123, 1970; (20) Greene GR, Sartwell PE: Am J Public Health 62680, 1972: 
(21) Mays ET, et al: JAMA 235730. 1976; (22) Pfeffer RI, Van Den Noort S: Am J Epidemiol 
103.445, 1976. 


How Supplied: Estrace 1 mg; lavender scored tablets, NDC 0087-0755-01, bottles of 
100. Estrace 2 mg; turquoise scored tablets, NDC 0087-0756-01, bottles of 100. 
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diCon 


Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl estradiol. 


i Each green tablet in the 28-day regimen contains inert ingredients. 





low hormonal content / high patient acceptability 


Low hormonal content, yet highly effective — Good patient acceptability with low incidence 


ModiCon combines a low dose of estrogen of amenorrhea and good cycle control’ 


(0.035 mg ethinyl estradiol) with a low 


With ModiCon, the majority of women who 


dose of progestin (0.5 mg norethindrone). start with it stay with if. 


In clinical trials, the pregnancy rate in 


Throughout clinical trials, the total incidence 


1,103 patients completing 12,948 cycles was of amenorrhea was only 0.7%. The average 


only 0.37 per 100 woman-years. 


cycle dropout rate during the first 


three months because of menstrual disorders 


*Serious as well as minor side effects have been reported with the use 


of oral contraceptives. These include thromboembolic disease. The WAS only 1.1%. 


physician should remain alert to the earliest manifestations of any 


symptoms of serious disease and discontinue oral contraceptive ModiCon is available in both 21- and 28-day 


therapy when appropriate. The physician should be fully aware of the regimens in the unique DIALPAK* Tablet Dispenser 


complete Prescribing Information for this product. 


See the complete Prescribing 
Information for this product, a summary 
of which is on the next page. 
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therefor as r prescribing the product. This summary was. deleting Finure 1. | sey am 
, Wmpeh information certain text, tables, and references. The should be familiar with the win, bj regimi Of conto ani e d eee. TAN wi Etra city and so control per 100,000 sonstcie 
SA Complete prescribing information and patient information before product. 15-19 20-24 25-29 30-34 35-39 40-44 
INDICATION: CONTRACEPTION. The pregnancy rate in wemen using conventional combination oral contráteptives (containing No method 55 52 71 140 193 219 
(«39 meg or more of ethinyl estradiol or 50 mcg or mpre of mestranol) is generally reported as less than one pregnancy per Abortion only 23 25 25 52 98 = 66 
= * 400 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are Pill only-nonsmokers 13 14 14 22 45 3.1 
E: reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three — Pill only-smokers 15 16 1.6 10.8 134 58.9 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of IUDs only | 11 12 12 14 16 1.4 
=, Pregnancy rates reported in the literature for afher means of contraception. The efficacy of these means of contraception Traditional contraception only 11 14 1.9 37 47 40 
(except the IUD) depends upon the degree of adherence to the method. Traditional contraception and abortion 03 04 0.4 0.8 14 0.8 


Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method-— intercourse only in postovulatory phase, 
less than 1-7, 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
M : Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
T. the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
2% exposure to estrogen. The oral contraceptive product prescribed far any given patient should be that product which 
7 contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
oh recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
. . - CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
. bophiebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
on _ Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
M estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see 
.. WARNINGS, No. 5). 
WARNINGS 


ea tte smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
. į Increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years 
| Of age. Women who use oral contraceptives should be strongly 


advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 
‘stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
Ceptives should be familiar with the following information relating to these risks. 





-- 1, THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and 
A thrombotic disease associated with the use of oral contraceptives is well established. Four principal studies in Great 
. .. Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism 
~ andstroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times 
~ more likely than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary 
embolism or stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. 
CEREBROVASCULAR DISORDERS: In a collaborative American study of cerebrovascular disorders in women with and without 
| 0p Causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 

- . — *and the risk of thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 
CM MYOCARDIAL INFARCTION: An increased risk of myocardial infarctión associated with the use of oral contraceptives has 
- been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
~ expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
~ hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
ms. ocardial infarction, regardless of whether the patient was an oral contraceptive user or not. Orál contraceptives, 
— —. however, were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial 
=- infarction (fatal and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women 
. . * users in the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it 
= has been estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing 
 .. condition to myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not 
. .. Smoke. Oral contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to 
- . Users who do not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, 
zn . the amount of smoking is also an important factor. In determining the importance of these relative risks, however, the 
AS baseline rates for various age groups must be given serious consideration. The importance of other predisposing 
" -Conditions mentioned above in determining relative and absolute risks has not as yet been quantified: it is quite likely that 
=the same synergistic action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several 
ES national adverse reaction reporting systems, British investigators concluded that the risk of thromboembolism including 
Me . Coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 
E .mcg or more of estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of 











- . o age, smoking habits, and duration of use. The overall excess death rate annually from circulatory diseases for oral 
ws 


`. Case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter 
-  fisk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. 
___ The study concluded that the mortality associated with all methods of birth control is low and below that associated with 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill only /smokers 

= fr each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given 
2 bs would be about double; for "light" smokers [less than 15 cigarettes a day], about 50 percent.) The mortality associated 

- ... With oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception in that age 
~ group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of 
. ... . thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
= 30 and, for myocardial infarction, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, or history 

» i -~ of preeclamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in oral contraceptive users 
- s substantially increased in women age 40 and over, especially those with other risk factors. The use of oral 
- _ Contraceptives in women in this age group is not recommended. Based on the data currently available, the following chart 
~ .. gives a gross estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


ME SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 


DAS 





us $I Age Below 30 30-39 40+ 
ENS ye RSS ee C B A A—Use associated with very high risk. 
o2 o RE cce EE TEEETET CE TELT ETE EE TEE TEE D C B — B-Use associated with high risk. 
— —- Nonsmokers (no predisposing conditions) ..... D CD C  C-Use associated with moderate risk. 
we Y . A Nonsmokers (other predisposing conditions). . . C CB BA D-Use associated with low risk. 
"The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic 
- .— disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
5 —. thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
wr. immediately. A four- to six-fold increased risk of pOstsurgery thromboembolic complications has been reported in oral 
eR A contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
ES . associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
net been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
pp ; contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or 
Ne complete loss of visi. onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
a diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 
t synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 
PE liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 


incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 

. increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
j cancer in women taking oral conjraceptives or estrogens. One study, however, while also noting no overall increased 
eb risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral 
^ contraceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of 
: oral contraceptives has béen well-documented. In summary, there is at present no confirmed evidence from human 
an studies of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, &ssegtial. In all cases of undiagnosed persistent or recurrent abnormal 





4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra- 
abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two 
studies relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral 
contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking 
oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
X PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not 
available with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, 
including oral contraceptives, in pregnancy. One case contro! study has estimated a 4.7-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than 
one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence 
that triploidy and possibly other types of polyploidy are increased among abortuses from women who become pregnant 
soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaffeously. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after Stopping oral 
Contraceptives is unknown. Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy is confirmed, the patient 
Should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy shouid be 
discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend three months although no precise information is available on which to base this recommen- 
dation. The administration of progestogen-only or progestogen-estrogen combinations to induce withdrawal bleeding 
Should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. Studies report an increased risk of surgically 
confirmed gallbladder disease in users of ora! contraceptives and estrogens. In one study, an increased risk appeared after 
two years of use and doubled after four or five years of use. In one of the other studies, an increased risk was apparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while receiving oral contraceptives. An increase in triglycerides and 
total phospholipids has been observed in patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women hypertension may 
occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of women with 
hypertension is low in users and may be no higher than that of a comparable group of nonusers. The prevalence in users 
increases, however, with longer exposure, and in the fifth year of use is two and a half to three times the reported 
prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral contraceptive 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives usually 
returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and 
evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from 
the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. !f pathology has been 
excluded, time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
may increase the risk of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea 
or young women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuation of oral contraceptives. Women with these preexisting problems should be advised of this possibility and 
encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 
on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a 
general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
stop the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 
in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepin- 
ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert]. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
CARCINOGENESIS, PREGNANCY. NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see 
WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the 
following conditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following acverse reactions have been 
reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
adverse reaction. Vomiting, occurs in approximately 1096 or less of patients during the first cycle. Other reactions, as a 
general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after 
treatment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. 
Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical 
erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
Vaginal candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50C321 and ORTHO-NOVUM 1750028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: - 
Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by 
young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. a 
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Trichotine-D* is second to none in 
convenience. Lies flat for travel, without the 
potential for leakage— better than prefilled 
Ss, disposables. 

Assembly is simple. Your patient simply fills 
it with warm water, attaches nozzle and 
it's ready to use. 





Trichotine-D holds 12 oz. That's twice 
the volume of prefilled disposables. 
And it's the disposable which holds 

enough volume for thorough 
irrigation. 
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THE DISPOSABLE WITH THE 
ADVANTAGE OF AN ALKALINE BASE. 


AND LIKE OTHER DISPOSABLES— 
HELPS AVOID THE RISK OF SELF-INFECTION. 


june ss 


THE FIRST DISPOSABLE DOUCHE 
WORTH YOUR RECOMMENDATION. 


References: 3 

1. Glynn, R.: Obstet. Gynecol. 22:640, 
Nov. 1963. | 

2. Fischer, R. R.: Pacif. Med. Surg. 
73:209, May-June 1965. 


Reed & Carnrick, Kenilworth, New Jersey:07033 
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douches precipitate vaginal alkaline douches do not precipitate 
secretions, do a less than thorough vaginal secretions, cleanse 
cleansing job and often burn. thoroughly and don’t burn. 
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Choosing an 
oral contraceptive 


-may mean looking 
at more than 
estrogen alone. 
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- Lookatthe 

progestogen. 
And what it- 

has to offer. 


Choosing an oral contraceptive has 
usually been based on the estrogen content 
more than on the progestogen. But most oral 
contraceptives in use today are combinations 

of estrogen and progestogen. And the pro- 
gestogen component provides an important 
basis for evaluation, too. 

Low dose Ovral and even lower dose 
Lo/Ovral provide levels of estrogen which 
seem to be suitable for most oral contraceptive 
candidates. Equally important, both Ovral 
and Lo/Ovral are distinguished by nor- 
gestrel, a progestogen available only from 

~ Wyeth. 
- LOOK AT NORGESTREL. 
Pharmacoloaically distinct. 
^m Unlike other progestogens in current use, 
= norgestrel has been shown in biological 
= assays to be neither inherently estrogenic, 
E nor to convert to estrogen, in vivo. 
2 As a result, norgestrel adds no 
co estrogen to the 50 micrograms in 
s. Ovral or the 30 microarams 
in Lo/Ovral, to disturb the 
estrogen-progestogen ratio. 
Prominently progestational. 
Biological tests have 
shown that norgestrel very closely 
parallels the progestational 
activities of natural progesterone. 
And clinically, even at low doses, 
norgestrel has a pronounced effect 
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on maintaining the integrity of the endo- 
metrium, thereby fulfilling one of the primary : : 
9^ e purposes of a progestogen in combination oral . 
contraceptives. 
Highly antiestrogenic. . : 


At the level of the cervix, norgestrel 
BÈ exhibits marked antiestrogenic activity, which 
produces a thick and tacky cervical mucus 
that's hostile to sperm penetration, and gener- 
ally credited with contributing to the contra- 
ceptive efficacy of Ovral and Lo/Ovral. 
Balanced with ethinyl estradiol for confi- 
dence and comfort. 
The estrogen-progestogen balance 
present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a gratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 
of menstrual irregularities, even in the first 
cycle, have been reported with these products." 
Low dose (50 mcg) Ovral* and lower dose 
*" (30 mcg) Lo/Ovral® | pO i EN 
Distinguished by norgestrel. E | - | "e ^ 





























‘Serious as wel as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindications, Warnings, Precautions, Adverse Reactions, etc. 

in the accompanying IN BRIEF should be carefully considered. 

See important information on following page. 


LL Laboratories 


OVRAL 


Each tablet contains 0.5 mg norgestrel 
with 0.05 mg ethinyl estradiol. 


LO/OVRAL f 


Each tablet contains 0.3 mg norgestrel | 
with 0.03 mg ethinyl estradiol. 


Copyright ©1978 Wyeth Laboratories, Div. of AHPC, N.Y., N.Y. 
4 All rights reserved. 
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ed for the prevention of pregnancy in women who elect to _ 
al contraceptives (OC's) as a method of contraception. — 
in tions—OC’s should not be used in women with any 
2 following conditions: 1. Thrombophlebitis or thromboembolic 
ders. 2. A past history of deep-vein thrombophlebitis or 
mboembolic disorders, 3. Cerebral-vascular or coronary-artery 

_ disease. 4. Known or suspected carcinoma of the breast. 5. Known 
^. Or suspected estrogen-dependent neoplasia. 6. Undiagnosed 

~ &bnormal genital bleeding. 7. Known or suspected pregnancy (see 
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-ontraceptives should be familiar with the following 
'rmation relating to these risks. 


. CEREBROVASCULAR DISORDERS-'In a collaborative American 
of cerebrovascular disorders in women with and without 
'edisposing causes, it was estimated that the risk of hemorrhagic 
roke was 2.0 times greater in users than nonusers and the risk of 


'"OCARDIAL INFARCTION (MI)—An increased risk of MI 
ciated with use of OC's has been reported, confirming a 
usly suspected association. These studies, conducted in the 
found, as expected, that the greater the number of underlying 
actors for coronary-artery disease (cigarette smoking, 
pertension, hypercholesterolemia, obesity, diabetes, history of 
ic toxemia) the higher the risk of developing MI, 
egardless of whether the patient was an OC user or not. OC's. 
e however, Were found to be a clear additional risk factor. In terms of 
— relative risk, it has been estimated that OC users who do not smoke 
^ (smoking is considered a major predisposing condition to MI) are 
- bout twice as likely to have a fatal MI as nonusers who do not 
-.. smoke. OC users who are also smokers have about a 5-fold 
— increased risk of fatal MI compared to users who do not smoke, but 
- .. abouta 10- to 12-fold increased risk compared to nonusers who do 
-. not smoke. Furthermore, amount of smoking is also an important 
—— factor. In determining importance of these relative risks. however, 
Ie: baseline rates for various age groups must be given serious 
— A . consideration. Importance of other predisposing conditions 
~ . mentioned above in determining relative and absolute risks has not 
l as pem quantified; quite likely the same synergistic action exists, 
— - — but perhaps to a lesser extent. 
— RISK OF DOSE-In an analysis of data derived from several 
. national adverse-reaction reporting systems, British investigators 
s . concluded that risk of thromboembolism. including coronary 
X. thrombosis, is directly related to dose of estrogen in OC's. 
AN 2l Pre tions containing 100 mcg or more of estrogen were 
. . associated with higher risk of thromboembolism than those 
- . Containing 50-80 mcg. Their analysis did suggest, however, that 
.. . quantity of estrogen may not be the sole factor involved. This 
—— -— finding has been confirmed in the US. 
t ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
— . DISEASES-A large prospective study carried out in the UK 
NU stimated the mortality rate per 100,000 women per year from 
. . diseases of the circulatory system for users and nonusers of OC's 
| . according to age, smoking habits, and duration of use. Overall 
at . excess death rate annually from circulatory diseases for OC users 
|. was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 
/ 8544133; 100,000; ages 45-49—140/ 100,000), risk being 
... concentrated in older women, in those with long duration of use, 
ur and in cigarette smokers. It was not possible, however, to examine 
.... interrelationships of age, smoking. and duration of use, nor to 
. compare effects of continuous vs. intermittent use. Although the 
- study showed a 10-fold increase in death due to circulatory diseases 
- . jnusersÍfor5 or more years, all these deaths occurred in women 35 
.... er older. Until larger numbers of women under 35 with continuous 
. use for 5 or more years are available. it is not possible to assess 
- - magnitude of relative risk for this younger group. 
— Available data from a variety of sources have been analyzed to 
 . estimate risk of death associated with various methods of 
-  . contraception. Estimates of risk of death for each method include 
S Mirerbchi di of contraceptive method (e.g. thromboembolic and 
with 
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AES ombotic disease in the case of OC's) plus risk attributable to 
A 4 pregnancy or abortion in event of method failure. This latter risk 
- . Varies with effectiveness of method. The study concluded that 
. .. mortality associated with all methods of birth control is low and 
-. .. below that associated with childbirth, with the exception of OC's in 
. women over 40 who smoke. Lowest mortality is associated with 
. condom or diaphragm backed up by early abortion. Risk of 
- — thromboembolic and thrombotic disease associated with OC's 
| . increases with age after about 30 and, for MI, is further increased by 
a — hypertension, hypercholesterolemia, obesity, diabetes, or history of 
e remote toxemia, and especially cigarette smoking. 
-Physician and patientshould be alert to earliest manifestations of 
|... thromboembolic and thrombotic disorders (e.8., thrombophlebitis, 
|»... pulmonary embolism, cerebrovascular insufficiency, coronary 
.  . occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be suspected, the drug should be 
discontinued immediately. A 4- to 6-fold increased risk of 
..... postsurgery thromBoembolic complications has been reported in 
s Ri .. OC users. If feasible. OC's should be discontinued at least 4 weeks 
= . before surgery of a type associated with increased risk of 
i y thromboembolism or prolonged immobilization. 
D _ 2. Ocular Lesions—There have been reports of neuro-ocular lesions 
.* such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained, sudden or gradual. 
partial or complete loss of vision: onset of proptosis or diplopia; 
papilledema: or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma—Long-term continuous administration of dither 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's. 
have been noted to incragse mcidence of mammary nodules, 
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-associated with prolonged use of exogenous estrogen in __ 
postmenopausal women. One publication reported on the first 21 


cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. 
Of cases found in women without predisposing risk factors (e.g., 
irregular bleeding at the time OC's were first given, polycystic 
ovaries), nearly all occurred in women who had used a sequential 
OC. These are no longer marketed. No evidence has been reported 
suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's. Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however. while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 


OC's has been well-documented. In summary, there is at present no 


confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases of undiagnosed 
persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 

4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years’ use. While hepatic adenoma is rare. it 
should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy. Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol. a 
nonsteroidal estrogen, have increased risk of developing in later life 
à form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1.000 exposures 
or less. Although there is no evidence now that OC's further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract, 
Although similar data are not available with use of other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk Eb a dicta defects in infants exposed in utero 
to sex hormones (OC's. hormonal withdrawal tests for pregnancy. 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1.000 live 
births. [n the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 

among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods. pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule, the possibility of pregnancy should be 
considered at time of first missed period. and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming pregnant use an alternate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months. although no precise 
information is available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 

6. Gallbladder Disease—Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years’ use and doubled 
after 4 or 5 years’ use. In one of the other studies. increased risk 
was apparent between 6 and 12 months’ use. 

7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 

8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 2¥2 to 3 times the reported prevalence in the Ist year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 

9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 


severe, requires discontinuation of OC's and evaluation of the cause. 


10. Bleeding Irregularities—Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially useful in minimizing 
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menstrual irregularity, should be done only if necessary, since this * 
ry ciet risk of thromboembolic disease. e 
Women with past history of oligomenorrhea or secondary 
amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should 
be advised of this possibility and encouraged to use other methods. 
Post-use anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 

11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy 


AN 
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. may occur in contraceptive failures. 


12. Breast. feeding—OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of breast 
milk. Furthermore, a small fraction of the hormones in OC's has 
been identified in the milk of mothers on OC's: effects. if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 
until infant has been weaned. 


Precautions—GENERAL--1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment and 
periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Pap 
smear and relevant laboratory tests. As a general rule OC's should 


_ not be prescribed for longer than 1 year without another physical 


examination. 

2. Under influence of estrogen-progestogen preparations. pre- 
existing uterine leiomyomata may increase in size. 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or 
renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops, 
OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered 

with caution. 

7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate deficiency 
and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's. she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9. The pathologist should be advised of OC therapy when relevant 
specimens are submitted. 

10. Certain endocrine- and liver-function tests and blood components 
may be affected by estrogen-containing OC's: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and 
factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions —Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy—Category X. See Contraindications. Warnings. 
Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis. pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage. hypertension, 
gallbladder disease, benign hepatomas. congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions. 
e.g.. retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally. 


Gastrointestinal symptoms (such as abdominal cramps and bloating): 


breakthrough bleeding, spotting. change in menstrual flow: 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment; edema; chloasma 

or melasma which may persist; breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease): 
change in cervical erosion and cervical secretion: possible diminution 
in lactation when given immediately postpartum: cholestatic jaundice: 
migraine; increase in size of uterine leiomyomata; rash (allergic); 
mental depression: reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening). intolerance to 
contact lenses. 

The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism. loss of scalp hair, erythema multiforme. 
erythema nodosum. hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur 
in females. 


OVRAL 
each tablet contains 0.5 mg 
norgestrel with 0.05 mg ethinyl 


estradiol. 
LO/OVRAL 
each tablet contains 0.3 mg norgestrel 


with 0.03 mg ethinyl estradiol V 4 
Wyeth Laboratories Phila., Pa. 19101 . 
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Premature labor and premature rupture of the membranes 


JOSEPH M. MILLER, Jr., M.D. 


MARCOS J. PUPKIN, M.D., F.A.C.O.C. 


CARLYLE CRENSHAW, Jr., M.D., F.A.C.O.G. 


Darham, North Carolina 


The effects of prolonged rupture of membranes upon the outcome ef the mother and the fetus 
remain a problem in obstetrics. In an attempt to correlate the time interval between premature 
rupture of the membranes (PROM) and the onset of labor prior to term and maternal and perinatal 
outcome, a retrospective study was done in patients admitted to the Duke University Medical Center 
during the 5 year interval 1971 to 1975. Of these patients, 184 had premature labor prior to the 
rupture of membranes and 151 had PROM. A total of 335 pregnant patients who bore infants 
weighing from 1,000 to 2,500 grams were studied. Only infants of appropriate weight for their 
gestational age at birth and without apparent fetal malformations were included in the study. The 
time interval between rupture of membranes and onset of labor anc delivery ranged from 0 hours to 
4 weeks. All the patients were divided into three groups according to birth weight. For each group 
wiih PROM, the length of time of rupture of membranes prior to labor was compared with the 
development of neonatal respiratory distress syndrome (RDS) and maternal and neonatal infections. 
Infants from mothers with premature labor only were used as a reference group. Statistically, the 
data demonstrated a decrease in RDS in infants weighing from 1,00€ to 1,500 grams with an 
increase in duration of rupture of membranes. This incidence of RDS was not altered when birth 
weight was above 1,500 grams. The development of fetal pulmonary maturity and the effect of time 
in relationship to the development of maternal and fetal infections and a possible time for delivery 
following PROM are discussed. (AM. J. OBSTET. GYNECOL. 132: 1, 1978.) 


THE OBSTETRIC management of premature rupture 
of membranes (PROM) prior to term is still controver- 
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sial. In order to avoid maternal and fetal infections, 
most obstetricians effect delivery within 24 hours of 
rupture of membranes in pregnancies of 37 weeks or 
greater. The plan of management of patients with 
PROM in pregnancies of less than 37 weeks, however, 
has created two schools of thought: (1) delivery within 
24 hours and (2) expectant management. 

Webster! noted the association of PROM wath in- 
creased maternal morbidity and mortality rates in ad- 
dition to a high perinatal mortality rate. With chono- 
amnionitis present, the perinatal mortality rate has 
been reported as 31 to 46 per cent”: ? and it has been 


1 


^C gs 
4 Ww 


American Journal of Obstetrics and Gynecology | 





T 8 ; 
* 2 


Pals 
A> 
neg 
vk. ~ 
J 
x 


H 

4 | 

+ | 
= 

1 
3l 
^ 

^ 

AT 


lI" 
PI 


m 
E. 
i. 





Sea | Sus. Fee CRE, M Ange NTC E h "Ts e FEX "T or TS 
END TS DERE Ap te! T 7 T T E 2 SW "is: UMS ee me x F ay m E a E 
4 M^ y í T d A» E pz X d Wx ov = 5 4 T Py y 


. Table I. Patient population of study group* 
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e Latent period (hr.) 
Birth Total patients Total Premature Patients 
weight (Gm.) delivered study group labor only with PROM 48+ 
1,000-1,500 104 59 28 31 8 9 14 
1,501-2,000 188 92 51 41 18 15 8 
2,001-2,500 589 184 105 79 53 17 9 
Totals » 981 335 184 151 79 41 31 


*Total number of deliveries = 9,101. 


Table II. Infants of birth weight from 1,000 to 1,500 grams 





28 


Premature labor 





Mortality 
rate (%) 





l 16 59 0 l 11 43 
PROM total 31 3 12 42 3 2 6 29 
PROM 0-23 8 0 5 63 0 0 2 25 
PROM 24-47 9 l 4 50 l 0 l 22 
PROM 48+ 14 2 3 25 2 2 3 36 





Table III. Infection in 1,000 to 1,500 gram infants 







Mothers 






Premature 28 3 11 l 4 2 11 
labor 

PROM total 31 10. 32 5 16 7 28 

PROM 0-23 8 4 50 2 25 2 25 

PROM 24-47 9 35 33 | 11 2 22 

PROM 48+ 14 a —21 2 14 3 21 





shown that infection is more likely to occur as the latent 
period—the time between rupture of membranes and 
the onset of labor—increases. Burchell? demonstrated 
a doubling of the perinatal mortality rate for every 24 
hours of PROM in addition to a rise in maternal 
morbidity. Clearly, the recommendation was for rapid 
delivery following PROM. 

More recently, a review by Yoon and Harper? dem- 
onstrated, in premature neonates, a lower incidence of 
respiratory distress syndrome (RDS) when the latent 
period was greater than 24 hours. Richardson and as- 
sociates® showed that as the latent period lengthened, 
biochemical maturation of the lung occurred. Bauer 
and associates’ demonstrated a rise in maternal total 
blood corticosteroids and cortisol, which they felt was 
casually related to accelerated fetal lung maturation, 
and afso a decreased incidence of RDS in those new- 
born infants. 

Not all investigators have supported these findings. 
Liggins? and Jones and associates? found no correla- 
tion between length of latent period and incidence of 


RDS. Berkowitz and associates, however, found a 
lowered incidence of RDS in gestations of 32 weeks or 
less when PROM was present during a period of time 
greater than 16 hours. 

Certain information is lacking from the previous 
studies, i.e., not all studies have considered neonatal or 
maternal infection in relation to duration of the latent 
period, and most of the above studies have not com- 
mented on the effect of presentation or mode of deliv- 
ery upon perinatal salvage. 

To simplify the dilemma in patients with PROM in a 
preterm pregnancy, the major problems concern 
whether to deliver soon and risk having an infant with 
RDS, or delay delivery and risk an infected infant and 
mother. The purpose of this report is to present the 
experience at our institution with otherwise uncompli- 
cated obstetric patients who had premature delivery 
with or without antecedent PROM. 


Material and methods 


At the Duke University Medical Center, 9,101 de- 
liveries occurred between January 1, 1971, and De- 
cember 31, 1975. Of these, there were 981 singleton 
infants (11 per cent) who weighed between 1,000 and 
2,500 grams at birth (Table I). 

For the purpose of this study, all patients with 
significant maternal complications, i.e., hypertension, 
diabetes, cardiac disease, multiple pregnancy, abruptio 
placentae, or placenta previa, and all babies with in- 
trauterine growth retardation or major congenital 
anomalies were excluded. 

A total of 335 patients qualified for the study. Of 
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Table IV. Infants of birth weight from 1,501 to 2,000 grams 


51 








Mortality 


rate ( 76) 
Premature labor 0 13 25 0 0 4 8 
PROM total 41 0 5 12 0 l l 2 
PROM 0-23 18 0 l 6 0 0 0 0 
PROM 24-47 15 0 3 20 0 l l 7 
PROM 48+ 8 0 l 13 0 0 0 0 





these patients, 184 had premature labor prior to rup- 
ture 0? the membranes, and 151 had PROM. All in- 
fants were divided into three birth weight categories: 
(1) 1,020 to 1,500 grams, (2) 1,501 to 2,000 grams, and 
(3) 2,001 to 2,500 grams. In those patients with PROM, 
each weight group was subdivided depending upon the 
interval between rupture of the membranes and the 
onset of labor. For the purpose of this study, the inter- 
val between rupture of membranes and the onset of 
labor is defined as the latent period. 

All :nfants were evaluated for RDS, infection, and 
perinatal death. RDS was determined either by clinical 
findings with radiologic changes or autopsy studies. 

Mothers were evaluated for maternal moribidity, 
defined as either chorioamnionitis, a temperature of 
38° C. or greater on at least one occasion prior to deliv- 
ery without other cause, or endometritis, a tempera- 
ture greater than 38° C. on two occasions 4 hours apart 
following delivery, excluding the first 24 hours. Mater- 
nal antibiotic therapy prior to clinical evidence of in- 
fection was not used in any of the patents. 

Uterine tocolytic agents such as isoxuprine were not 


used. No patient in this series received steroids to at- 


tempt to induce lung maturity. Once patients estab- 
lished a labor pattern, they were treated the same. Of 
all the patients, 86 per cent were in labor less than 12 
hours. and all less than 24. 

The Mann-Whitney-U test was used for statistical 
comparison of data, unless otherwise stated. 


Results 

Infection. 

Infants weighing from 1,000 to 1,500 grams (see Tables II 
and lil). There were 59 infants who weighed from 
1,000 to 1,500 grams. Of these, 28 were from mothers 
with premature labor only (no PROM). One infant 
(1,010 grams) died in labor of unknown cause. Of the 
remaining 27, 16 developed RDS—an incidence of 59 
per eent. Eleven of the infants with RDS died. There 
was no death in the non-RDS group. The perinatal 
mortality rate for the 28 infants with premature labor 
only was, then, 43 per cent. 





Prema ure 51 2 4 
labor 

PROM total 41 4 10 4 10 0 0 

PROM 20-23 18 0 0 0 0 0 0 

PROM 24-47 15 2 13 2 13 0 0 

PROV 48+ 8 2 25 2 25 0 0 





Among the 31 premature infants weighing from 
1,000 to 1,500 grams born of mothers with PROM, 
there were three intrapartum fetal deaths. Of the 28 
livebcrn infants, 12 (39 per cent) developed RDS; six of 
these died. The over-all mortality rate was 9/31 (29 per 
cent). 

There was a statistically significant decrease in ROS 
with an increasing latent period (p < 0.001). The inci- 
dence of RDS fell from 63 per cent in infants of 
mothers with a latent period of under 24 hours to 25 
per cent in mothers with a latent period of over 48 
hour:. The over-all perinatal mortality rate, however, 
did not correlate with the duration of the latent peried. 
Two cf three infants with prolapse of the umbilical 


cord (latent periods of 474% and 147 hours) were | 


stillborn. One infant with a latent period of 86 hours 
died n utero of infection. 

Maternal morbidity as evidenced by chorioam- 
nioniis and/or endometritis was distributed fairly 
evenly among patients who were delivered of infants 
weighing from 1,000 to 1,500 grams. No relationship 
was cemonstrated in this small group between the du- 
ration of the latent period and infection (p > 0.05). 

Infauis weighing from 1,501 to 2,000 grams (see Taeles 
IV ard V). There were 92 infants weighing from 1,501 
to 2,900 grams. Of these, 51 were from mothers with 
premature labor only; of these, 13 (25 per cent) devel- 
oped RDS and four of these 13 died. None of the in- 
fants without RDS died. There were no stillborn in- 
fants and the perinatal mortality rate was 8 per cent. 

Of the 41 infants born of mothers with PROM, 5 12 
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Mortality 





rate (%) 
Premature labor 105 0 5 5 0 0 0 0 
PROM total 79 0 3 4 2 0 l l 
PROM 0-23 53 0 2 4 2 l l 2 
PROM 24-47 17 0 j| 6 0 0 0 0 
PROM 48+ 9 0 0 0 0 0 0 0 





Table VII. Infection in 2,001 to 2,500 gram infants 






Premature 105 l l l l 0 0 
labor 

PROM total 79 6 8 3 4 3 4 

PROM 0-23 53 2 4 l 2 ] 2 

PROM 24-47 17 3 19 l 6 2 13 

PROM 48+ 9 l 11 l 11 0 0 





per cent) developed RDS. One of the 41 (9 per cent) 
was infected and died. Among these infants there was 
no correlation between the latent period and the devel- 


-opment of RDS. 


While no mothers with premature labor only de- 
veloped amnionitis, four of 41 (10 per cent) of those 
with PROM did. Moreover, as the latent period in- 
creased, amnionitis was more common, rising from 
0/18 with a latent period of less than 24 hours to 2/8 
(25 per cent) if the latent period exceeded 48 hours 
(p = 0.05). 

Endometritis was not related to the duration of the 
latent period in mothers giving birth to infants weigh- 
ing from 1,501 to 2,000 grams. 

Infants weighing from 2,001 to 2,500 grams (see Tables 
VI and VII). There were 105 infants weighing from 
2.001 to 2,500 grams who were born of mothers with 
premature labor only. There were no stillbirths or 
neonatal deaths. Five (5 per cent) developed RDS. 

Of the 79 infants born with PROM, three (4 per cent) 
developed RDS but none died of this illness. There 
were no stillbirths. Umbilical cord prolapse occurred 
twice and one infant died shortly after birth from 
this accident. The perinatal mortality rate was 1 per 
cent. + s 

Chorioamnionitis occurred in 1 per cent of the pre- 
mature labor group and in 4 per cent of the PROM 
group. Amnionitis did not correlate statistically with an 
increasing latent period (p > 0.05). 

Endometritis was more common in the PROM 
group, but statistical significance was not present. 


Presentation and method of delivery— infants 
weighing from 1,000 to 2,500 grams (see Table VIII). 
Of the 184 infants born of mothers with premature 
labor only, 163 were vertex vaginal deliveries. Thirty 
(18 per cent) developed RDS. One was stillborn and 12 
died—a perinatal mortality rate of 7 per cent. 

Vaginally delivered. premature breech infants of 
mothers with premature labor only fared poorly, with a 
15 per cent mortality rate. RDS occurred in three (23 
per cent) and two died (15 per cent). 

The remaining eight infants were delivered by cesar- 
ean section. One had RDS and subsequently died. 

Of the 151 infants born of mothers with PROM, 126 
were vaginal vertex deliveries. Seventeen (13 per cent) 
developed RDS and five died. There was one stillbirth 
and the perinatal mortality rate was 5 per cent. Four 
infants delivered by vertex cesarean section did well, as 
did their mothers. 

There were 13 breech vaginal deliveries of mothers 
with PROM. Three infants (23 per cent) developed 
RDS and two (15 per cent) died. Of four cesarean 
breech deliveries, one infant died of cord prolapse and 
the others did well. 

Four infants were in transverse lie at the time the 
membranes prematurely ruptured. Two infants were 
delivered by section and did well. Two mothers with 
PROM and infants in transverse lie were observed be- 
cause the fetus weighed less than 1,500 grams. In both 
instances, the cord prolapsed prior to delivery and both 
infants were stillborn on vaginal delivery (one vertex 
and one breech). 

There was a fall in the perinatal mortality rate with 
increasing birth weight for vertex vaginal deliveries. 
The perinatal mortality rate for breech infants was 
higher than for vertex, but because of the small size, 
p > 0.05. Of the 18 infants delivered by cesarean sec- 
tion, only one developed RDS, but p> 0.05— 
percentage comparison test. 

Maternal infection—infants weighing from 1,000 to 
2,500 grams (see Table IX). Over-all infection was 
more common with PROM (percentage comparison 
test, p < 0.05). There was no difference in endome- 
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Table VIII. Influence of presentation and method of delivery on neonatal death, RDS, and inféction 


Mortality Am- 
Dead rate (%) RDS ^ 


Presentation 


Premature Labor, infants from 1,000 to 2,500 grams: 


Vertex Vag. 163 l 
C/S 3 0 

Breech Vag. 13 0 
C/S 3 0 

Transverse lie Vag. 0 — 
C/S ET 0 

Totals 184 l 

PROM, infants from 1,000 to 2,500 grams: 

Vertex Vag. 12 l 
C/S 4 0 

Breech Vag. 13 0 
C/S 4 0 

Transverse lie Vag. 2 2 
C/S SA 0 

Totals 151 3 





tritis, but amnionitis was more common with PROM 
(p < 0.001). 

Among those mothers with PROM, amnionitis was 
more common with a lengthening latent period, 
p < 0.05, whereas endometritis did not correlate. 

Of the 14 patients with amnionitis, five infants devel- 
oped RDS and two neonatal deaths were the result of 


sepsis. Nine patients had cultures taken. Two had no 
growth reported. Two had beta streptococcus, one 


mixed anaerobes, and four anaerobic cocci. 

Fourteen patients developed postpartum endome- 
tritis, were treated with antibiotics, and had relatively 
benign postpartum courses. One patient had a benign 
postpartum course, but was found to have bilateral 
tuboovarian abscesses 6 weeks postpartum and re- 
quired a total abdominal hysterectomy and bilateral 
salpingo-oophorectomy. Of the 15 patients who had 
postpartum pelvic infections, five had premature labor 
only and seven had PROM lasting more than 24 hours. 

Bacterial cultures from the 15 patients with post- 
partum intrauterine infection were reported as follows: 
anaerobic cocci, 9; mixed anaerobics, 1; E. coli, 1; 
beta-hemolytic streptococcus, 2; no growth, 1; no cul- 
ture, l. 


Comment 


In infants weighing from 1,000 to 1,500 grams, there 
was a Statistically significant decrease in RDS as the 
latent period lengthened (p < 0.001). However, in the 
groups of infants weighing from 1,501 to 2,500 grams, 
there was no statistical difference. 

Fig. 1 compares the percentage of babies developing 
RDS and the percentage of patients developing chorio- 
amrionitis with the length of the latent period in in- 
fants weighing from 1,000 to 1,500 grams. In patients 
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Table IX. Infection in 1,000 to 2,500 gram infants 








mm 






Premature 184 6 3 2 l 5 3 
labor 

PROM total 151 205718; 12 S 4410 7 

PROM 0-23 79 6 8 3 4 3 4 

PROM 24-47 41 8 20 4 10 4 10 

PROM 48+ 31 677,19 5. —345 3 





with a latent period of less than 24 hours, 63 per cemt of 
live infants developed RDS. With a latent period 
greater than 48 hours, only 25 per cent develaped 
RDS. Perinatal survival in this group was unchanzed. 
Although fewer infants died of RDS, other infants died 
because of umbilical cord prolapse and sepsis. 

Fig. 1 also shows the occurrence of both neonatal 
sepsis and cord prolapse. All five of the events occurred 
with a latent period of about 48 hours or greater. This 
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48 hour cutoff coincides with the maximum decrease in 


RDS. The maximum benefit and minimum risk coin- E- 
cide at 48 hours, and such time for initiating delivery is _ a 
proposed on the basis of this report. p 

In-each of the three birth weight groups of infants, ES 
RDS was less common in the PROM group than in the A 
premature labor only group, but this was not statisti- f 3 
cally significant. | m 

As-one would expect, vertex presentations did better M. 
than breech presentations. This agrees with previously m 
published reports.'' That more liberal use of cesarean A 
section would alter premature breech outcomeeis not E 
clear from the small numbers of breech deliveries in x 


this study. Of the 33 breech infants delivered, 16 were e 
of premature labor only mothers. Two infants diec fol- PS 
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|. . Of neonatal sepsis and cord prolapse vs. latent period. 

E lowing RDS. Seventeen infants were born of mothers 
p who had PROM. Two infants died following RDS. One 

E infant had cord prolapse, was delivered by cesarean 

E section, and died secondary to birth asphyxia and 
b pneumonia. : 

NX. á ; ‘ é 

Neo The management of the six patients with transverse 

E lie bears comment. Mothers with such abnormal lies, 

E who have PROM, should be managed with utmost care 

E in order to avoid cord prolapse—as occurred twice in 
MSS 


our series. Planned delivery by cesarean section at a 
| given time after PROM is advisable. 

Es Fourteen mothers of infants weighing from 1,000 to 
2,500 grams developed chorioamnionitis; of these, 12 
| infants survived—a 14 per cent mortality rate. Of five 
X ; mothers of infants weighing from 1,000 to 2,500 grams 
EL having prolapsed cord, only two infants survived—a 60 
per cent mortality rate. This demonstrates the well- 
known risks of both maternal infection and cord acci- 
dents; both occur more frequently as the latent period 
increases. 
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Amniotic fluid inhibits bacterial growth,'?: ? and the 
bacteriostatic effect is less for anaerobes than aerobes. 
Thadapalli and associates" demonstrated variability of 
the duration of the bacteriostatic effect among various 
anaerobes. Amniotic fluid becomes increasingly bac- 
teriostatic as pregnancy progresses in gestational age. It 
is not surprising, then, that anaerobes predominate as 
the cause of chorioamnionitis in the group of patients 
with PROM in our series and that infection was more 
common in the lower gestational age groups, with a 10 
per cent incidence in the 1,000 to 1,500 gram infants 
and a 2 per cent incidence in the 2,001 to 2,500 gram 
infants. 

lo reach the ideal length of latent period time, 
enough to avoid RDS without increasing maternal and 
neonatal infection, or cord accidental morbidity, would 
be one step forward in the management of PROM in 
the preterm fetus. 


Summary 


In the uncomplicated obstetric patient, there appears 
to be no correlation between the length of rupture of 
membranes and the development of idiopathic RDS 
when the fetus weighs more than 1,500 grams (or is 
approximately 32 weeks or more of gestational age). 
Delivery of such patients promptly and by the most 
judicious method is recommended in an effort to pre- 
vent infection. However, in patients with fetuses weigh- 
ing from 1,000 to 1,500 grams (or between 27 and 31 
weeks' gestational age) a delay of 48 hours after rup- 
ture of membranes prior to effecting delivery appears 
to offer the maximum chance for pulmonary maturity, 
while at the same time exposing the fetus to a minimal 
risk for intrauterine infection. 
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Effect of the specific angiotensin antagonist (Sar!) (Ala®) 
angiotensin II on blood pressure and the renin-angiotensin 
system in the conscious pregnant ewe and fetus 


FIONA BROUGHTON PIPKIN, M.A., D.Pun. 


P. M. S. OSBRIEN, M.B., B.CH. 
Nottingham, England 


A direct relationship was found between maternal diastolic blood pressure and simultaneously 
measured angiotensin II (All) levels (P < 0.001) in chronically cannulated pregnant ewes. The 
infusion of Saralasin to the ewe resulted in a dose-dependent fal! in blood pressure (P < 0.005), the 
magnitude of which was proportional to the initial All levels (P < 0.025). Plasma renin and All levels 
rose significantly during the infusion. No consistent fetal effects were seen. The infusion of normal 
saline had no effect on blood pressure or hormone levels. Thus it seems likely that the 
renin-angiotensin system is involved with the maintenance of normal blood pressure in the pregnant 
sheep. Fetal blood pressure either fell significantly or was unchanged following direct infusion of 
Saralasin. This may be related to development of the 8-adrenergic nervous system. The 
renin-angiotensin system may be more important in cardiovascular homeostasis in the immature 
than in the adult animal. (AM. J. OBSTET. GYNECOL. 132: 7, 1978.) 


THE LEVELS of various components of the renin- 
angiotensin system are all raised in normal pregnancy 
but the physiologic effects exerted by these elevated 
levels remain a subject for discussion. It has been calcu- 
lated that plasma levels of angiotensin II (AII) in the 
nonpregnant adult lie within or close to a range capable 
of affecting blood pressure.' Thus it appeared possible 
that the raised levels of AII seen in normal pregnancy 
might be concerned in the maintenance of blood 
pressure. Indirect evidence for this hypothesis was 
given by the observation that there is in the human 
subject at term a statistically highly significant re- 
lationship between diastolic blood pressure and simul- 
taneously measured AII levels.? The recent introduc- 
tion of the apparently specific AII antagonist (Sar!) 
(Ala*) AII (Saralasin) has now made possible a direct 
investigation of the role of the renin-angiotensin sys- 
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tem in pregnancy. Since it is not ethically acceptable to 
give an experimental drug during human pregnancy, 
the conscious, chronically cannulated pregnant ewe 
and fetal lamb have been used to determine the effects 
of blockade of the renin-angiotensin system or the 
blood pressure during gestation. 


Methods 


Thirteen crossbred ewes of known gestationa age 
were used. Surgery was performed at 116 to 125 days' 
gestation (term ~147 days). The animals were starved 
for ?4 hours preoperatively and were given 606,000 
I.U. of procaine benzyl penicillin (Depocillin, Gist- 
Broeades N.V.) and 600 mg. of streptomycin (Stryzolin 
sulphate, May & Baker) intramuscularly. Anestaesia 
was induced with thiopentone sodium, 5 to 8 mg per 
kilogram intravenously and maintained with nalo- 
thane : nitrous oxide: oxygen; ewes breathed spontane- 
ously throughout. Catheters were placed in fetal and 
maternal carotid and jugular vessels and in the ammiot- 
ic sac. Pentazocine hydrochloride (Fortral, Winthrop) 
up to 45 mg. intramuscularly was given in the first 24 
hours postoperatively as needed. Penicillin, 600,000 
I.U., and streptomycin, 600 mg., intramuscularly, were 
given for 3 days postoperatively. Cannulas were left 
full of heparin, 500 I.U. per milliliter. Following the 
operation ewes were housed singly in roomy pens and 
were not otherwise restrained. They were fed a stan- 





* . J »« * 
ax fis dires aeri ae 


5 


^ 
^L: 


Ai imi 


Pic 


September 1 4978 


Tio e- , d 
= + 8 Broughton Pipkin and O'Brien 
4 Am. J. Obstet. Gynecol. 


E 


PS ea ee 
" L] "Hs 
i 





Table I. Resting maternal and fetal hormone levels, arterial blood pressure, heart rate, and hematocrit 


2 or more days after operation.* 


D Ton pm 


Fetal 
Plásma renin activity (ng. /ml. : f hr.) 2.70 + 0.22 <0.01 9.7] + 2.39 
Plasma renin concentration (ng./ml.) 58 5.17 + 0.49 «0.01 28 192° 4.7 
Plasma angiotensin II (pg./ml.) 67 67.8 + 7.6 <0.02 36 115.3 + 17.5 
Plasma aldosterone (ng./100 ml.) 53 8.79 + 0.95 n.s. 8 7.99+ 5.04 
94.7 + 1.9 47.9 + 1:9 

A - PISA 

rterial pressure (mm. Hg) 55 649 +16 <0.001 51 348 + 15 
Heart rate (beats/min.) 46 1S. €2 «0.001 44 162 =- -2 4 
Hematocrit (9c) 66 28.0 + 0.4 «0.001 31 35.7 + 0.7 


* Values are expressed as the arithmetical mean + S.E. 


TP is for the statistical significance of the difference between fetal and maternal mean values. 


dard barley/oats/grass pellet diet with additional hay 
and water ad lib.; sodium intake on this diet was ~10 
Gm. per day. They also had free access to a mineral lick 
(98 per cent NaCl) and were thus considered to 
be sodium replete. In the majority of instances the 
ewes were feeding within an hour of the end of the 
operation. 

Blood samples were withdrawn from the fetal lambs 
and their mothers for up to 17 days postoperatively. 
Arterial and amniotic pressure were measured with 
Bell and Howell Type 4-327-L221 and Physiograph 
type RP-1500 pressure transducers connected to a 
Physiograph multichannel pen recorder (Narco-Bio- 
Systems, Inc.). Fetal and maternal heart rates were de- 
rived from the arterial pulse. Hematocrits were deter- 
mined with a micro-hematocrit centrifuge (Hawksley). 

A minimum of 48 hours was allowed to elapse after 
the operation before any experimental procedure was 
undertaken. The form of all experiments was identical. 
A blood sample was taken from mother and fetus at 
time zero for hormone estimations. The volume of 
blood removed from the fetus was replaced with warm 
dextran 70 injection (Macrodex 6 per cent in normal 
saline; Pharmacia); no replacement was given to the 
mother. Maternal and fetal blood pressures were then 
recorded for 30 minutes to give a stable baseline (con- 
trol period 1), at the end of which second blood sam- 
ples were taken. One of four infusion regimes was then 
followed. 

l. (Sar) (Ala) AII (Saralasin, Eaton Laboratories, 
Norwich, New York), 560 to 600 ag per milliliter in 
normal saline, was infused in 10 ewes via the maternal 
jugular vein at rates ranging from 0.125 to 1.0 ml. per 
minute. Rates were increased in a stepwise fashion; the 
first step lasted 15 minutes and each subsequent step 
was of 10 minutes' duration. This resulted in doses of 1 
to 8 ug per kilogram per minute to each ewe in a total 
infusion volume of —20 ml. 

2. A solution of (Sar')(Ala*) AH, 20 ug per milliliter 


in normal saline, was infused via the fetal jugular vein 
of seven fetuses to give doses of 1 to 8 ug per kilogram 
per minute. 

3: Infusions were carried out as in (1) with the use of 
only normal saline as a control procedure in seven 
ewes. 

4. Infusions were carried out as in (2) in six fetuses 
with normal saline. 

In each instance maternal and fetal blood samples 
were taken at the end of the experimental period. The 
blood pressures were then recorded for a further 30 
minutes, at the end of which time final blood samples 
were taken (control period 2). Saline and Saralasin in- 
fusion experiments were carried out in random order. 
A minimum of 48 hours elapsed between each experi- 
ment. 

Blood samples were put immediately into chilled 
polyethylene tubes containing a mixture of o-phe- 
nanthroline (0.025M) and ethylene diamine tetra-acetic 
acid (EDTA) (0.125M).? The blood was spun in a re- 
frigerated centrifuge at 2,000 r.p.m. (1,910 x g) and 4? 
C. for 15 minutes. Angiotensin II (AII) was extracted 
from plasma and measured by radioimmunoassay.* 
The antiserum showed no measurable cross-reactivity 
with Saralasin up to 200 ug per milliliter. Plasma renin 
activity and concentration were measured by radioim- 
munoassay* as previously described. Plasma aldoste- 
rone was measured by radioimmunoassay with anti- 
serum 088 kindly donated by the National Institutes of 
Health, Bethesda, Maryland.° 

For evaluation of the results, the mean diastolic 
blood pressure was calculated over control period 1, 
for each individual step during the infusion regime, 
and over the second control period. A mean value for 
hormone levels at the beginning and end of control 
period 1 was taken. 

Means are quoted +1 standard error throughout. F 
tests were applied to demonstrate equality of variances 
of means and Student's t test was used where appro- 





r*0.5372 p< 0 001 4 
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Fig. 1. There was a highly significant positive relationship 
between diastolic blood pressure and simultaneously mea- 
sured AII in the chronically cannulated pregnant ewe. A simi- 
lar relationship has recently been observed in late human 
pregnancy.? Log plasma AI = 0.27 + 0.022 + 0.005 diastolic 
blood pressure. 


priate to test for differences between means. Linear 
regression coefficients have been calculated by the 
method of least squares. 


Results 


Mean resting levels of plasma renin activity (PRA), 
plasma renin concentration (PRC), angiotensin II 
(AID, and aldosterone (ALD) in venous blood of the 
ewe and fetus are summarized in Table I, together with 
resting values for arterial pressure, heart rate, and he- 
matocrit. PRA, PRC, and plasma AII were all signif- 
icantly higher in the fetus than in the mother; fetal 
plasma aldosterone was slightly, but not significantly, 
lower. PRA and PRC were very highly correlated in 
both mother and fetus (r — 0.8711, r — 0.9049, re- 
spectively; P < 0.001 for both); the slopes of the lines 
relating the two measurements did not differ 
significantly from each other. No correlation could be 
found between PRA or PRC with either AII or aldoste- 
rone in the mother, nor could ALD levels be related to 
AII. However, in the fetus significant correlations were 
obtained between both PRA and PRC and AII 
(P < 0.05, P < 0.01, respectively). No correlation could 
be found between maternal and fetal PRA or PRC 
(P > 0.1 for both). A significant correlation was, how- 
ever, found between fetal and maternal AII levels 
(P « 0.01). 
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Fig. 2 In the fetal lamb there was a highly significant inverse 
relatienship between diastolic blood pressure and simuulta- 
neousy measured AII. A similar relationship has recently 


been -een in human infants in the 10 days after birth. Log | 


plasma AII = 2.78 — 0.027 + 0.005 diastolic blood pressure. 


There was a highly significant fall in maternal PRA 
and PRC as the pregnancy progressed (r = 0.4984, 
r = C4437, respectively; P < 0.001 for both); AII 
levels, however, did not change significantly with in- 
creasng gestation length. Fetal renin levels did not 
alter significantly over the last month of pregnency, 
although they were somewhat higher after 130 days’ 
gestation. Hb e 

There was a highly significant positive correlation 


between resting venous AII levels and the simulta- 


neously measured diastolic blood pressure in the 13 
ewes of this paper (P « 0.001); Fig. 1). An inverse re- 
latiouship was, however, found in the fetus (P < 0.001; 
Fig. 5). 


Saralasin experiments 


M:ternal. As Fig. 1 shows, there was a wide range of 
resiag maternal diastolic blood pressure. The de- 
pres-or response to Saralasin has therefore beem ex- 
pres-ed throughout as a proportion of the initial Flood 
pres ure, to allow a more direct comparison between 
indiwdual animals. 

Tke infusion of Saralasin resulted in a fall in mater- 
nal c iastolic blood pressure in nine of 10 ewes (Fiz. 3). 
The over-all magnitude of the fall was significantly re- 
latec to the infused dose of Saralasin (P < 0.005: Fig. 
4). By contrast, no significant over-all change in Hlood 
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Fig. 3. The infusion of Saralasin resulted in a dose-dependent fall in maternal blood pressure 
without any significant effect on fetal blood pressure. The dose of Saralasin is given in micrograms 
per kilogram per minute. Dotted area, maternal blood pressure; hatched area, fetal blood pressure. 
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Fall in diastolic blood pressure (%) 
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Dose of infused Saralasin (ug/kg. min) 


Fig. 4. The fall of maternal diastolic blood pressure was directly proportional to the infused dose of 
Saralasin. The infusion of equal volumes of normal saline was without significant effect. Black circles, 
mean response + S.E. to Saralasin infusion; clear circles, mean response + S.E. to saline infusion. 


pressure was found in the control experiments (P > 
0.1; Fig. 4). There was a marked variability in response, 
ranging from a fall of 28.6 per cent to a rise of 2 per 
cent in response to 8sug per kilogram per minute of 
Saralasin. It was subsequently found that the size of 
the depressor effect was related to the initial circulating 
levels of AII, themselves widely variable (P < 0.025; 
Fig. 5); the ewe in which a pressor response was evoked 
had the lowest resting AII levels. 

When the infusion was stopped, diastolic blood 
pressure returned rapidly to the initial levels, with a 


small overshoot in two instances. At the end of the 
second 30 minute control period, the blood pressures 
were indistinguishable from the originals. 

Changes in maternal heart rate over the period of 
Saralasin infusion were small. Nevertheless, a small 
dose-dependent tachycardia (P < 0.05) was observed in 
response to Saralasin which was not seen during the 
control infusion of normal saline. The heart rate re- 
turned to the resting level when the infusion was 


stopped. 
Technically satisfactory blood pressure recordings 
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Fig. 5. The magnitude of the depressor response to infused Saralasin was related to initial levels of 
AII. Fall in BP = — 0.724 — 1.75 + 0.5 initial AII level. 


were obtained from seven of the fetuses of these ewes. 
At the end of the maternal infusion of Saralasin, dia- 
stolic blood pressure had risen slightly (3 to 7 mm. Hg) 
in 5 fetuses and fallen in the remaining two (1 to 4 mm. 
Hg). The response could not be related to the dose of 
Saralasin administered (P > 0.1), and a paired t test 
showed no over-all change from resting pressures. No 
relatonship could be found between the alteration in 
maternal, and that in fetal, blood pressure. There were 
no significant changes in fetal heart rate over the 
course of the experiment. 

AH levels rose sharply in nine of the 10 ewes follow- 
ing Saralasin infusion (Fig. 6); in the remaining ewe, 
whica had shown a pressor response, AII levels were 
lower at the end of infusion. A paired t test showed the 
over-all increase in AII to be significant at the 2 per 
cent level. PRA and PRC also rose significantly during 
the infusion of Saralasin (P « 0.02 for both; Fig. 6). 
There was no consistent change in ALD levels. 

AII levels returned toward baseline in seven of the 
10 ewes after the cessation of Saralasin infusion; PRA 
and PRC also fell in seven ewes. ALD levels, however, 
were significantly higher at the end of the second con- 
trol period than at the beginning of the experiment 
(P < 0.02) or following the infusion of Saralasin 
(P « 0.02; Fig. 6). 


r Following the infusion of equal volumes of normal 
saline in control experiments, neither AII, PRA, nor 

PRC levels were significantly raised above the resting 

. levels (Fig. 6). ALD levels rose slightly during the infu- 
t sion (P < 0.05). Neither AII, PRA, PRC, nor ALD 
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levels altered significantly in the 30 minutes followin! E 
the infusion. 

Fetal changes in plasma AII in response to the ad- - 
ministration of Saralasin to the ewe were inconsistent; 
AII levels rose in four lambs, were unchanged in bne, r Er 
and tell in two. A paired t test showed no over-all dif- E 
ference between resting levels and those at the end of - 
the Saralasin infusion (P > 0.5). There was no correla- 
tion between changes in maternal and fetal AII levels. 
Changes in fetal PRA and PRC were also small and - No 
inconsistent. Be 

Fetal. The fetal lambs to which Saralasin was gven .- 
responded in different ways. Three lambs showed a — 
dose-dependent fall in blood pressure very similar in — — — 
magnitude to that of the pregnant ewes (P < 0.05; Fig. 
7) However, three of the remaining four fetuses 
showed no change in blood pressure in response to 
Saralasin (Fig. 7); in the remaining fetus, the voungest, 
Saralasin evoked initially a marked pressor respense 
(Fig. 7, Xenia). The control infusion of normal saline — a 
had no significant effect on blood pressure in either i 
group (Fig. 7). 

No consistent changes in heart rate were observed 
either in those lambs which responded to Saralasia or- 
in those which failed to respond. The single lam» in 
which a marked pressor response was evoked also 
exhibited 2 marked tachycardia which appeared to 
parallel the magnitude of the pressor response. 

There was no change in maternal blood pressure or 
heart rate in response to the administration either of 
Saralasin or of saline to the fetus. E 
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Fig. 6. Maternal blood pressure and hormone changes following the infusion of Saralasin (black bars) 
or normal saline (clear bars). Means are shown +S.E. 


Fetal AII levels were measured in six of the seven 
Saralasin infusion experiments. No over-all significant 
relationship was found between the change in blood 
pressure and the initial AII levels. However, the two 
fetuses which suffered the largest falls in blood 
pressure had the highest initial AII levels and the fetus 
in which Saralasin evoked a pressor response had the 
lowest initial level. At the end of the Saralasin infusion, 
plasma AII had risen somewhat in three lambs and 
fallen in the remainder. The magnitude and direction 
of the change in leve? was not related to the change in 
fetal blood pressure. Changes in plasma AII during the 
contrel experiments were small and variable. Estima- 
tions of plasma renin levels were not made in these 
experiments. 

Maternal hormone levels did not change significantly 
over the course of the fetal experiments. 


Comment 


There has been considerable discussion concerning 
the stimuli for, and the physiologic effects of, the in- 
creased levels of renin and angiotensin in normal 
pregnancy. The greater estrogen concentration of 
pregnancy promotes the synthesis of renin substrate 
which, during gestation, appears to be rate limiting in 
the production of angiotensin I. The enhanced AII 
levels might also be evoked by the mild natriuretic ef- 
fects of the increased progesterone levels. A third sug- 
gestion is that AII levels might rise in response to the 
decreased vascular reactivity seen in pregnancy, but 
since the hormone increases appear to antedate the 
change in vascular reactivity, this seems less likely. 

As in the human subject, so in the sheep renin levels 
increase during pregnancy.’ The control levels of PRA 
in the ewes and fetuses of this paper are in excellent 
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Fig. 7. The fetal response to infused Saralasin varied markedly. Three lambs showed a marked and 
highly significant depressor response ("responders"); three showed a small, nonsignificant pressor 
response (“nonresponders”); one, the youngest, showed a transient marked pressor response (fetus 
Xenia). Black circles, mean change + S.E. following Saralasin; clear circles, mean change + S.E. 
following saline; black triangles, blood pressure response ir fetus Xenia; clear triangles, heart rate 


response in fetus Xenia. 


agreement with those of Fleischman and associates? in 
comparable chronically cannulated animals; both are 
somewhat higher than those reported in an earlier 
paper.* Mean AII levels are also somewhat higher, but 
those previously reported were from a very small 
series.” Large and inexplicable fluctuations were found 
in fetal renin and AII levels on a day-to-day basis, com- 
parable with those previously found? and supporting 
the view that considerable care must be taken in the 
interpretation of results from isolated samples. In view 
of the good correlation between fetal blood pressure 
and AII levels, these hormone changes may reflect alt- 
erations in uteroplacental perfusion or the hemody- 
namic changes associated with fetal breathing move- 
ments but this could not be confirmed in the present 
study. 

A statistically significant relationship has recently 
been found in human pregnancy between diastolic 
blood pressure and simultaneously measured AII 
levels." A similar, highly significant, relationship has 
now been demonstrated in the unanesthetized preg- 
nant sheep. Statistical significance, however, is at best 
only indirect evidence for a “cause-and-effect” re- 
lationship. The use of a specific AII antagonist, 
(Sar )(Ala*) AII (Saralasin), has allowed a more direct 
investigation of the possible effects of AII on normal 
blood pressure. 

Saralasin has been shown to have either no effect or a 
small pressor effect on resting blood pressure in nor- 
mal adults on an unrestricted diet." !° However, 


sodium depletion of the same adults resulted ir a 
significant fall in blood pressure in response to Sarala- 
sin even though the initial resting 5lood pressure vas 
not significantly different from that in the salt-replete 
state. This appears to be confirmation of the suggestion 
that AII levels in the normal adult are close to these 
capable of affecting the blood pressure.' Conversely, 
Saralasin has been shown to act as an agonist where 
plasma renin levels are low.'® 

Levels of plasma renin in the circulation are, in the 
nonpregnant state, correlated with plasma AII levels. 
In pregnancy, however, such direct correlations heve 
not been found either in human beings"! or in the ewes 
of this paper. It was therefore felt to be particularly 
important to relate the effect of Saralasin to the ar-- 
culating levels of AII. We have now found that the 
administration of Saralasin to the unanesthetized, un- 
restrained pregnant ewe results in a dose-dependent 
fall in blood pressure and that the magnitude of tais 
depressor response is proportional to the initial Gr- 
culating levels of AII. 

It is perhaps not surprising, in view of the lack of 
relationship between renin and AII levels in preg- 
nancy, that the effect of Saralasin*could not be related 
to the mitial levels of PRA or PRC in these animals. The 
closest—albeit not significant—relationship was, wth 
the identity (PRA/PRC) which has been taken as a mea- 
sure of renin substrate. It is reasonable to suppose that 
the effect of Saralasin in pregnancy might well be pro- 
portional to substrate levels, since the renin/renin sub- 
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strate reaction follows first-order kinetics, with sub- 
strate being rate-limiting.® 

The infusion of Saralasin resulted in increased levels 
of AII and renin in all ewes,in which a fall in blood 
pressure was evoked. This response has previously 
been reported in the nonpregnant state'"* and is as- 
sumed to indicate satisfactorv blockade of the renin- 
angiotensin feedback loop. 

Saralasin has been reported to lower aldosterone 
levels in hypertensive adult human patients." No 
significant change in aldosterone levels was seen in 
these experiments. Fig. 6, however, shows that the 
progressive increase in plasma aldosterone levels over 
the course of an experiment was smaller in those ani- 
mals infused with Saralasin. This may reflect a relative 
suppression of the rise seen in response to the mild 
volume depletion of blood sampling in the control ex- 
periments in which normal saline alone was infused. 
Since aldosterone levels are not correlated with AII 
either in human pregnancy"! or in the ewes of this 
paper, the lack of any marked response is not surpris- 
ing. Presumably other factors, such as ACTH or 
plasma (K*) levels exert a predominant regulatory role 
on aldosterone secretion in pregnancy. 

The administration of AII to pregnant sheep has 
been reported to increase uterine blood flow.'* Uterine 
blood flow was not measured in our studies, but the 
lack of any marked effects of maternally administered 
Saralasin on fetal blood pressure and heart rate suggest 
that any alteration in uterine blood flow was small. 
Since maternal and fetal flows appear to be high rela- 
tive to fetal requirements for gas transfer it is not sur- 
prising that obvious cardiovascular effects on the fetus 
should be minimal. 

The lack of consistent effect also suggests strongly 
that Saralasin does not cross the sheep placenta. How- 
ever, the three fetuses in which a small fall in blood 
pressure was seen in response to maternal Saralasin 
had three of the four highest resting levels of AII, so 
that the possibility that some Saralasin, or a biologically 
active metabolite, can cross the placenta, cannot be ig- 
nored. 

The occurrence of two quite different responses to 
fetally administered Saralasin was unexpected. The 
development of the B-adrenergic nervous system is 
proceeding rapidly at this stage of gestation in sheep. 
B-Sympathetic blocking agents have no evident effect 
on fetal blood pressure until —120 days' gestation, al- 
though a-sympathetic blockers can evoke small de- 
creases in blood pressure from ~85 days’ gestation (for 
references see Boddy'?). The bulk of available evidence 
suggests that B-, rather than a-receptors are involved in 
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the partial control evoked by the sympathetic nervous 
system over the renin-angiotensin system. Thus it is 
tempting to postulate that the different fetal responses 
to Saralasin reflect different degrees of development of 
the B-adrenergic side of the sympathetic nervous sys- 
tem. The gestation ages of the lambs at the time of 
experiment ranged from 120 to 127 days. The type of 
response could not be related to gestation age over this 
narrow range, although the marked pressor response 
was seen in the youngest lamb. 

It is difficult to interpret the possible biologic 
significance of the statistically highly significant inverse 
relationship between fetal blood pressure and AII 
levels (Fig. 2) in view of the mixed response to Sarala- 
sin. The blood pressure in the fetal lamb increases over 
the last month of gestation? and it may be that an- 
giotensin is of relatively more importance in the main- 
tenance of fetal blood pressure prior to the develop- 
ment of the 8-adrenergic sympathetic nervous system. 
This is supported by the observation that the majority 
of lambs studied at more than 130 days’ gestation 
showed a falling off of AII levels toward term. This 
may parallel the postnatal peak in AII levels seen in 
newborn rabbits, which are born in a much more im- 
mature state.'’ A similar inverse relationship between 
blood pressure and AII levels has recently been dem- 
onstrated in the human infant in the first 10 days of 
extrauterine life.* 

Thus two main conclusions may be drawn from these 
data. The first is that there now appears to be a prima 
facie case for supposing that the renin-angiotensin sys- 
tem is responsible, at least in part, for the maintenance 
of normal blood pressure in the pregnant sheep. Since 
a similar relationship between diastolic blood pressure 
and AII has been found in late pregnancy in the 
human subject, it is not inconceivable that the renin- 
angiotensin system may be playing a similar role in 
human pregnancy. The second conclusion is that there 
is now an increasing body of evidence to suggest that 
this system may be of relatively greater importance in 
cardiovascular homeostasis in the perinatal period than 
at any other time in nonpregnant life. 
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Continuous cervical dilatation monitoring by 
ultrasonic methods during labor 
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Continuous recording of cervical dilatation during labor has been investigated in 13 pregnancies. 
The recordings were obtained with an ultrasonic cervimeter that continuously monitors cervical 
dilatation from the transit time of ultrasound signals between two piezoelectric crystals attached on 
the uterine cervix. A small spring-loaded clip allowed each crystal to be fixed on the rim of the 
cervical os. Clinical accuracy was «0.6 cm. When the ultrasound recording of cervical dilatation is 
compared to the intrauterine pressure curve, it is characterized by a baseline and wave-shape curve 
of dilatation (DWP). The maximal amplitude component is called cervical maximal plasticity. The 
onset of the DWP is related to cervical resistivity, and the end of DWP reflects the relaxation time of 
cervical dilatation. The data show that as dilatation enters the active phase of labor, the plasticity, 
the resistivity, and the duration of relaxation of the cervix increase. These observations are 
discussed and related to the structural changes of the cervix during labor. (AM. J. OBSTET. 


GYNECOL. 132: 16, 1978.) 


CLOSE AND CONSTANT supervision of high-risk 
pregnancies increasingly involves the use of new and 
advanced technologies. The present study looks at the 
continuous recording of cervical dilatation. during 
labor by means of ultrasonic cervimetry. 

Cervimetry, or cervical dilatation measurement, is 
done by either mechanical or magnetic or ultrasonic 
means. In 1956, Friedman! authored a report based on 
mechanical cervimetry, which was followed by another 
co-authored with Von Micsky? in 1963. Siener?^? with 
Wust,® from 1956 to 1972, and Krementsov,’ in 1968, 
also used the same method. The magnetic cervimetry 
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was first proposed by Smith? in 1954. However, there 
were many drawbacks and it was only in 1974 that 
Rice,? and also Kriewall,’® tried to solve these problems. 
The ultrasonic cervimetry was introduced from 1974 to 
1976 by Neuman, Wolfson, and Zador''^ ? and later by 
Kok, Wallenburg, and Wladimiroff.'* A comparison of 
the advantages and inconveniences of each method is 
illustrated in Table I. 

Our major goal was to evaluate ultrasonic cervimetry 
and to look at the characteristics of the recordings with 
respect to conventional variables of fetal monitoring. 
In particular we looked at the relationship between 
dynamic changes in cervical dilatation and intrauterine 
pressure. We looked at both the amplitudes of the 
changes and the phase relationships between the two 
signals. 


Method and material 


The ultrasonic cervimeter used was evaluated by use 
on a group of 13 patients.* The nine primigravid and 
four multiparous women had had no major complica- 


* Informed consent was obtained from patient and attend- 
ing physician in each case. i 
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Table I. Advantages and disadvantages of cervimetry methods : oy 












Ec pem ipm | 1 
cervimetry Mechanical cervimetry Magnetic cervimetry Ultrasonic cervimetry ui 
Installation Easy Difficult Difficult ' Difficult $ 3 
Patient comfortable during No No No No 3 
installation ^ 
Patient comfortable after Yes No Yes Yes $ 
installation P 
Convenience High Low Moderate Moderate xj 
Measurement by stretching Yes Yes No No <4 
Possibility of digital pelvic Yes No Diminished Diminished gi 


examination e 
Output stability Subjective Calipers can be moved by Relies on signal intensity; 


Relies on signal's transit 
patient movements sensors’ motions are re- 


A 

3 

ume transmission; ia 
FA 

Az 

y 


corded good stability 
Output linearity Subjective Yes, almost Yes* Yes 
Recording up to full dila- Yes No; calipers are limited Not always: earth's magnetic Yes T 
tation by the vaginal walls feld interferes ANC. 
å 
*Yes, if with electronic signal processing. 4 
tions of pregnancy and the fetal outcome was good in the intersection of the signal with a calculated baseline. a 
each case. This baseline was obtained by adding 5 per cent of the 3 
The installation of the transducers consisted of fixing amplitudes A, or A; to their graphic baseline. - à 
two piezoelectric crystals (1 by 1 by 5 mm.) to the exter- E 
nal os cf the uterine cervix. The installation took place Observations and results 3 
at 3 cm. or more of dilatation. The crystals were fixed Of the 13 cases studied, five failed to give any results. 3 
in places diametrically opposed to each other and held The main reasons for such a low success rate (61.5 per M 
there by spring-loaded clips. cent) were difficulties of installation on a cervix in- : 
The ultrasonic cervimeter in use generated an ul- completely effaced and sensors falling down during E 
trasound wave* each second, and the total time elapsed parallel digital pelvic examinations. One fa:lure was x 
from the emission of that signal by one crystal to the due to technical difficulties. By comparing 21 digital b 
receptien by the other was compiled and converted examinations from the nine remaining patients with A 
into a distance. The ultrasound wave velocity was con- the data obtained via the cervimeter at that time. we A 
sidered to be constant at 1.48 mm. per microsecond.'? foune a mean difference of 0.6 cm. with a standard E 
Since time, and. not intensity of the signal, was the im- error of +0.2 cm. Digital examinations had a net ten- E 
portant parameter, the crystals had to rotate more than dency to give a higher result. d 
60 degrees from one another before an error in the On the recorded data, the apparition of dilatation x 
measurements was introduced. Migration was not wave patterns (DWP) in concomitance with the con- j 
possible since the clips’ teeth, when closed, pierced the tractions was not observed in primigravid women be- ? 
cervix through and through. fore tne effacement of the cervix was completed. In the a 
The dilatation values along with the fetal heart rates, multiparous women, the DWP appeared before com- 
the fetal electrocardiograms, and uterine contractions pletion of the effacement. A typical continuous record- 
were recorded on an eight-channel recorder.t The pa- ing showing dilatation wave patterns is illustrated in 3 
rameters measured are described in Fig. l. The Fig. 2 | S 
amplitudes A, and A, were defined as the maximum A comparison of intrauterine contractions and cervi- 2 
changes in dilatation and pressure, respectively. A time cal dilatation was done on 100 contractions in a group s 
delay (Ds) was computed from the phase relationship of five primigravid women. The values of the various Á 
s 


between those two amplitudes. Also, time delays for the 
onset and end of the dilatation waveform, D, and Dy, 
were determined by reference to the intrauterine 
pressure (IUP) signal. As a mean of standardization, 
the onsets and ends of the waveforms were chosen as 


*This ultrasonic technique is well within currently accept- 
able safedimits (CSA Standards). 


‘Beckman RM Dynograph, Beckman Instruments Inc., 
Fullerton, California. _ 


parameters measured (A,, D;, D», and Ds) were divided 
into two groups, depending whether they were values 
obtained in the period preceding.or following 4 cm. of 
dilatation. The choice of 4 cm. was related to the data 
indicating it as a good point of demarcation. 

The maximal amplitude on the dilatation wave pat- 
terns (DWP), defined as A,, was found to follow, in 
time, the maximal intensity of contractions (A;) by 
about 4.4 seconds (D3). The time delay (Ds) was inde- 






RFE OIE CUP 
ra Er ~ C 


7A. 


"a 


g” 


Te, oe 
"uis doe b 


" id ey 
me n 
un 


cc 
i? 


*i8 Moss et al. 


a CERVICAL 
DILATATION 
A 
sepas De AME ORE XA 
5%A; | | 57 A 
D | 
| 3 | 
| 
INTRAUTERINE 
CONTRACTION 
| 
| / | 
ne me ar SK 
| _ 
5%A> BASELINE 
Di De 


Fig. 1. Determination of the various parameters: A, and A, for 
the maximal amplitudes of dilatation and contraction ; D, and 
D; for the delay between the onset and the end of the dilata- 
tion wave pattern (DWP) compared to the contraction; and D; 
for the delay between A, and 42. 


Table II. Duration of the different phases of the 
dilatation wave pattern* 


Before4cm. 42-08 002+1.5 4621.1 7.2+0.5 
After4cm. 72x08 13.7+2.0 42+0.7 15.8 + 1.3 





*All results are in means + standard errors of 100 con- 
tractions. 


+All the data after 4 cm. are statistically different from 
those before 4 cm., except for Ds; significance at the 1 per 
cent level. 


pendent of labor progression (Table II). The DWP 
amplitude A, could go up to 40 mm. in the active phase 
of labor and it showed a tendency to augment with 
progressing labor, being up to two times higher after a 
dilatation of 4 cm. than before that dilatation. The 
delay between the onset of the contraction and DWP, 
D,, varied from 0 to 22 seconds and generally was 
longer during the active phase of labor than it was be- 
fore that phase. The time delay D; between the end of 
the contraction and DWP varied from — 12 to 55 sec- 
onds and was longer in late labor. 


Comment 


The mean difference of 0.6 cm. between the digital 
pelvic examinations and the cervimeter values is an ex- 
pected result and correlates with the observations of 
Zador, Neuman, and Wolfson.? 'The discrepancy 
origindtes from the, fact that a digital examination 
stretches the cervix. This permits an evaluation of cer- 
vical ripeness and dilatation. The cervimeter measures 
only the degree of opening of an unstretched cervix. 
This is well illustrated in situations where a speculum 
or an amnioscope is inserted into the vagina. A 5 cm. 
cervical dilatation can easily be found to be less than 2 
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cm. under direct view, especially if the cervix is not 
fully effaced. From the point of view of labor evalua- 
tion, the digital examination cannot be matched by the 
cervimeter's measurements. However, in the study of 
labor physiology, the cervimeter is more accurate, and 
the continuous recording of the instantaneous dilata- 
tion as a function of time and uterine pressure is in- 
valuable. 

The ultrasound recording of cervical dilatation is 
characterized by a baseline and a wave-shape curve of 
dilatation or DWP. This DWP has three time compo- 
nents (D,, Dz, and Ds) when compared to the curve of 
intrauterine pressure (Fig. 1). A, is the amplitude com- 
ponent and will be called the cervical maximal plastic- 
ity. It represents the maximal opening of the cervix in 
relation to the force of the contractions, the size of the 
pelvis, the degree of engagement of the head, and the 
softness of the cervix. Hence, in the active phase of 
dilatation, each uterine contraction tends to produce a 
higher A, and the cervical plasticity increases. 

This result is based on data from primigravid women 
only, due to technical difficulties and to the fact that, by 
the time the cervimeter and all the related monitoring 
instruments were installed, our multiparous subjects 
had already passed the 4 cm. demarcation. 

It is interesting to note that the peak values of 
uterine contraction and cervical dilatation are out of 
phase (D3). This is contrary to the observations of si- 
multaneousness reported by Kok, Wallenburg, and 
Wladimiroff.'^ The onset of an active DWP (D,) is de- 
layed when it is compared to the onset of uterine con- 
tractions. This represents the cervical resistivity to ac- 
tive dilatation; and it is in agreement with the finding 
by Kriewall.!° In the active phase, the resistivity in- 
creases (Table II). This finding probably results from 
the resistance to stretching of cervical fibrous tissues. 
Indeed, as the cervix becomes increasingly dilated, the 
cervical connective tissue reaches a maximum stretch- 
ing capacity and it takes more force or hydrostatic 

uterine pressure to reach peak dilatation. This obser- 
vation differs from that of Siener.? By use of mechan- 
ical cervimetry he found a diminishing cervical resis- 
tivity. This difference may be due to the methodology. 
A mechanical cervimeter is much less physiologic than 
ultrasound cervimetry, which is practically weightless. 

The increase in cervical resistivity is reflected by a 
rise in the relaxation time of DWP (D;) during the ac- 
tive phase. Since the cervix is a nonmuscular organ, the 
maximally stretched fibrous tissue is slow to come back 
to its original precontraction stretching state; and it is 
prevented from doing so by the descent of the fetal 
presenting part. 

The description of different phases of cervical di- 
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Fig. 2. Simultaneous recording of cervical dilatation, intrauterine pressure, and fetal heart rate 


during the first stage of labor. 


latation is essential to understand the pathologic con- 
ditions of cervical dilatation and fetal descent so often 
categorized as cephalopelvic disproportion. It is evi- 
dent that a defect in the cervical fibrous tissue will alter 
the DWP just as much as will a presenting part that 
does not descend because of a narrow pelvis. A study of 

- drug effect on DWP should be rewarding. It has to be 
noted that cervical dilatation and fetal descent can be 
monitored simultaneously by ultrasound. 


Ultrasonic cervimetry is a new tool that may help in 
our understanding of labor physiology. It may be an 


instrument of the future for patients in whom digital - 


examinations are inadvisable. The installation is still a 
handicap and progress in this direction must be made 
before any clinical application can be exploited. 


——————————————————————— M 
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The syndromes of hydatidiform mole 


II. Morphologic evolution of the complete and partial mole 


A; E. SZULMAN, M.B., -CH B. 
URVASHI SURTI, Pu.D. 
Pittsburgh, Pennsylvania 


Hydatidiform moles studied with respect to cytogenetics and morphologic constitution were divisible 
into two syndromes: (1) complete, classical mole giving a 46 XX karyotype and (2) partial mole with 
an ascertainable embryo/fetus, dead or alive, giving a triploid karyotype. The complete moles 
undergo early and total hydatidiform change from edema to central cistern formation, the embryos 
proper having perished before the establishment of a functioning circulation. Trophoblastic 
hyperplasia is conspicuous and the connection of this group to chorioncarcinoma is well established. 
In the partial moles there is a slow hydatidiform change that affects only some of the villi, but which 
seems to follow along the same lines as in complete moles. There is focal moderate trophoblastic 
hyperplasia, villous “trophoblastic inclusions” (that appear in triploids only), and maze-like central 
cisterns in the later cases. The partial mole, 46 XX, partakes of morphologic characteristics of both 
main syndromes and may represent an unusual syndrome of its own. The two main syndromes can 
now be distinguished morphologically and the question of the association of the partial mole with 
chorioncarcinoma has now to be further studied. (AM. J. OBSTET. GYNECOL. 132: 20, 1978.) 


H YDATIDIFORM MOLES are divisible into at least two 
syndromes, described in the previous communication! 
as that of the "classical" mole without an embryo and 
with a 46 XX karyotype, and as that of partial mole 
accompanied by an embryo/fetus and giving a triploid 
karyotype. In this paper a detailed morphologic study 
is presented that traces the development of both kinds 
of mole from the earliest stages available, 8⁄2 to 9 
weeks' menstrual age (MA), in an effort to reconstruct 
their evolution and to crystallize out the morphologic 
criteria for the assignment to either category. As stated 
before, the syndromes presented are not conceived as 
final, perfectly delineated entities. Moreover, new, 
rare, hitherto unreported syndromes may yet emerge, 
associated with other chromosomal anomalies or with 
seemingly normal karyotypes; one such case of a par- 
tial, histologically atypical mole with a 46 XX karyo- 
type, already referred to,' is here further described. 
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Materials and methods 


These are given in detail in the previous paper! but 
several items merit emphasis here. The basis of both 
reports is some 70 moles of which nearly 30 yielded 
cytogenetic information. Specimens were examined in 
their entirety both grossly and under the dissecting mi- 
croscope; this was facilitated by the fact that many were 
the product of early voluntary abortions yielding small, 
easily manageable specimens. The morphologic as- 
sessment was effected before the karyotype was known 
and proceeded according to the criterion of the pres- 
ence of an ascertainable embryo. The latter could not 
always be found in the incomplete moles but traces of 
its existence were given by the villous vasculature or its 
remnants, complete with (usually nucleated) erythro- 
cytes. 


Results 

Complete moles. These are the commonly described 
classical hydatidiform moles with no embryo and no 
amnion, although an avascular chorion can be found in 
some early cases”; hydatidiform change of the villi is 
universal and macroscopically obvious in all cases (Fig. 
1). In this series 11 specimens, many from therapeutic 
interruptions, were available, representing the span of 
8% to 18% weeks MA (Table I). All had a 46 XX 
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Description of placenta 


T4 
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Case Amnion/ | Maximum diameter Central Capillary Syncytiotrophoblastic Cytotrophoblastc 
No. chorion of villi (mm.) cisterns formation proliferation proliferation 
l —/- 2 Few + Marked; vacuolization Minimal 
2 —/+ 2 Occasional + Present; vacuolization Minimal 
3 —/- 8 Numerous + Present; vacuolization Moderate 
4 —/- 8 Numerous + Present; vacuolization Minimal 
5 -[— 5 Numerous + Present; vacuolization Minimal 
6 —/+ 5 Numerous = Present; vacuolization Minimal 
7 —{+ 4 Numerous á- Present; vacuolization Focally anaplastic 
8 Sr iu 5 Numerous + Present; vacuolization Focally anaplastic 
9 -—e- 6 Numerous * Marked; vacuolization Focally anaplastic 
10 -[— 9 Numerous + Marked; vacuolization Present 
11 —/- 10 Numerous + Marked; vacuolization Minimal 








Table II. Partial moles; triploid chromosome count (except case 13) 















Description oj placenta 





































Amnion/ Maximum Blood RBC’s in Syncytiotro- Cytotropho- | Tropko- 
chorion diameter of Central vessels vessels, 96 phoblastic blastic pro- blastac 
vascularity | villi (mm.) cisterns in villi erythroblasts proliferation liferation | inclusions 
12 9 +/vascular 2 Few + 100% Few foci only — + 
13* 10% +/vascular 7 Occasional + 60% ^ Marked with Minimal — 
vacuolization 
14 13 t /vascular 3 Occasional + 70% Focal with vacu- Minimal + 
olization 
15 14 +/avasculart 5 Moderate Few rem- Erythro- Widespread, — + 
number nants cyte including 
+ debris fibrosed villi 
Io. <7 +/vascular 1 Numerous * 596 Focal slight — + 
17 17%  +/avasculart 5 Numerous Occasional Erythro- Focal mild Minimal * 
vessel in cyte vacuolization 
smaller debris 
| villi 
18 18%  -/vascular 6 Numerous + 10% Minimal Minimal + 
19 19%  +/avasculart 13 Numerous Few re- Erythro- Focal — + 
maze-like maining cyte 
pattern vessels debris 
20 20 +/vascular 17 Numerous + 30% Focal minimal -— + 
maze-like 
pattern 
21 21 —/avasculart 3 Numerous Very few Degener- Many foci; — + 
maze-like col- ating vacuolization 
pattern lapsed RBC's 
» a 02 * / vascular 25 Numerous * 1-2% — Many foci; gross — + 
vacuolization 
249. 33 +/vascular 30 Numerous + 1-2% Few foci — + 
maze-like 
pattern 
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*46/XX karyotype. 
t Lonz-standing fetal death. 


karyotype. Arranged and studied in a chronologic or- 
der, they provided a new insight into early molar de- 


velopment. 
In the villi the underlying pattern is one of active 
« mesenchyme that preserves an immature character 


considerably longer than in normal development; 
Hofbauer cells are few and late in appearance. There is 


a well-marked in situ vasculogenesis as in early placen- 
tas of 5 to 6 weeks’ MA,’ but the lumens of the vessels 
show no erythrocytes, in keeping with the early death 
of the embryo proper, before the formation of a func- 
tioning circulation (Fig. 2). - 
Against the above background the edema of a villus 


can be traced to progress from generalized and milet = 
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Fig. 1. Complete mole, 10 weeks MA; 46 XX, case 4. Direct 
photograph—incident illumination. Universal hydatidiform 
change that was obvious macroscopically (compare Fig. 6). 


(X3.) 


advanced and loculating (Fig. 2), eventually leading to 
the characteristic central cistern formation (Figs. 5 to 
5). The latter seems to compress the slowly maturing 
mesenchyme into a peripheral ribbon (Figs. 3 and 4) 
whose inner margin becomes remarkably sharp and is 
provided by the naked matrix with only an occasional 
fibrocyte, a picture reminiscent of the synovium of 
joints (Fig. 4). Concomitant with the early edema there 
is a diffuse random cell necrobiosis, karyorrhexis being 
seen next to well-preserved, healthy fibroblasts (Figs. 2 
and 3). Finally, further accumulation of fluid is associ- 
ated with extreme thinning of the walls, whose connec- 
tive tissue becomes increasingly accellular and avascu- 
lar (Fig. 5). The gamut of the above changes can be 
appreciated even in the earliest moles obtained 
through therapeutic abortion in the first trimester 
( Table I). 

The progress of the villous swelling results in an in- 
crease in the number of large, easily recognizable vesi- 
cles as gestation progresses. It is to be noted, however, 
that even the older moles manifest the earlier stages of 
the foregoing sequence as illustrated by villi, with an 
immature vasculogenic mesenchyme, that are just start- 
ing on their own hydatidiform development, the whole 
picture reflecting a staggered process in the growing 
placenta. 

The trophoblast is grossly overactive even in the ear- 
liest specimens available. There is a large component of 
syncytium, distinguished by much vacuolization (Fig. 4) 
ordinarily characterizing the trophoblast of the stages 
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Fig. 2. Complete mole, 8⁄2 weeks MA, 46 chromosomes, case 
1. High-power view of a villus with loculating edema. Imma- 
ture mesenchyme with random cell necrobiosis. Small in situ 
vessels with empty lumens. Two-layer trophoblast, with focal 
hyperplasia (small villus). (x 120.) 


of implantation.” There is no correlation between the 
edema and cistern formation, on the one hand, and the 
trophoblastic hyperplasia, on the other, and numerous 
grossly swollen villi exist covered by orderly two-tier 
trophoblast in any given histologic section (Fig. 5). 

Partial moles. These moles, accompanied by an 
embryo/fetus, are best described as partial, since 
hydatidiform change seems only focally prevalent and 
less advanced than in classical moles of comparable ges- 
tational ages (Fig. 6). Hydatidiform evolution—where 
in progress—however, seems to follow essentially the 
same path as in the classical, complete moles (Figs. 7 to 
10). 

Of the 12 cases presented, 11 were triploid and one 
(case 13) was diploid (Table II). A most important 
morphologic difference between the classical and par- 
tial moles is the existence of a functioning villous cirgg- 
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Fig. 3. Same specimen as Fig. 2, 84% weeks MA. Central, 
poorly demarcated cistern. Mesenchyme as in Fig. 2. Focal, 
mainly syncytiotrophoblastic unrest. (X 150.) 


lation in the partial moles while the hydatidiform 
change proceeds slowly but steadily in many of the villi. 
That the villous capillaries are functioning is proved by 
the preserce of fetal erythrocytes with the same pro- 
portion of nucleated cells as in the embryo proper. It 
follows that the hydatidiform change cannot be caused 
by a lack of vascular drainage of the villi and that it 
must be in:erpreted in different terms, for example, by 
invoking osmotic fluid retention due to an abnormality 
of the mesenchymal ground substance. 

Comparative macro- and microscopic study of chro- 
nologically arrayed cases discloses a consistent and 
characteristic presence of small, unenlarged immature 
villi that may be tentatively interpreted as representing 
the more recently formed elements of the growing 
placenta that have not yet begun to undergo hydatidi- 
form changes. It is apparent from the same compari- 
4 son within and between the two series that such 
changes proceed at a much slower pace in the partial 
entity. At all events the relatively normal "small villi" 
mus, significantly contribute to fetal survival. Fetal 
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Fig. 4. Complete mole, 18% weeks MA; 46 XX, case 1L 
Further maturation of the connective tissue of the wall of z= 
well-demarcated cistern; complete avascularity; cellularity re- 
ceding in a centrifugal fashion. Trophoblastic hyperplasia 
(x 100.) 


death, on the other hand, a very common (and ofter 
early) event in triploidy,* ? leads to avascularity anc 
fibrosis" of such villi as have not been taken over by the 


swelling process. 


The youngest cases of this series, products of 
therapeutic abortion, prove that the whole gamut of 
changes to be seen in partial moles is already in evi- 
dence at 9 to 10% weeks’ MA (Figs. 7 to 9 and 11). The 
smallest, i.e., the youngest villi show a core of imma- 
ture, active, compact, vascularized mesenchyme while 
early edema accumulates sporadically in the presence 
of blood-filled, occasionally ectatic, capillaries (Fig. 7). 
Only few central cisterns are present; they are mostly as 
yet poorlv to moderately well demarcated and are sur- 
rounded by a wall of peripheral, maturing vascular 
connective tissue holding a few Hofbauer cells (Figs. & 
and 9). Karyorrhexis of fibroblasts, conspicuous in ‘the 
complete moles, is not part of the picture here. 

The trophoblast is strikingly immature and main- 
tains its Langhans layer well into the second trimester 
(Fig. 10). The hyperplasia varies from mild to moder- 
ate and is found mainly in small foci of syncytium with 
pronounced vacuolation; it is often well expressed in 
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Fig. 5. Complete mole, 10% weeks MA; 46 XX, case 6. Two 
hydatidiform villi with cisterns well delineated by attenuated 
connective avascular and poorly cellular tissue, underlying a 
thin (? stretched) two-layer trophoblast. Two smaller villi (bot- 
tom) showing edema and early cistern formation. (x 100.) 


the trophoblast of the chorion (Figs. 9 to 11). There is 
no apparent relationship between the hydatidiform 
change, vascularity of the mesenchyme, and tropho- 
blastic hy perplasia. 

A further characteristic of the partial moles with trip- 
loidy is the previously described’ “trophoblastic cysts” 
(Fig. 12)—in reality deep, fjord-like inroads of the sur- 
face trophoblast into the stroma of the villus. These are 
conspicuous by their absence from classical moles and 
from the partial mole with a 46 XX karyotype (case 13, 
Table II); a nonmolar “normal” placenta of a triploid 
conceptus with a typically malformed fetus seen at this 
hospital (unpublished) also failed to show them. An- 
other special feature found in the enlarged villi is the 
formation of complex, maze-like spaces (Fig. 13). 
These are sharply demarcated by "naked" connective 
tissue without any traces of endothelium and contain 
no blood, while functioning vessels in the immediate 
vicinity can be identified. They are thought to be a 
special kind of a cistern found only after 19 weeks’ 
gestation (Table II). 

Erythroblastosis has been found in the fetal blood 
beyond the physiologic limits? of 10 to 11 weeks’ MA in 
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Fig. 6. Partial mole, 20 weeks MA; 69 XXY, case 20. Direct 
photograph—transillumination. Swollen and "small villi" 
within the same cotyledon. Compare with Fig. 1. (x3.) 
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Fig. 7. Partial mole, 9 weeks MA; 69 XXY, case 12. Small 
"normal" villi and a medium-sized villus with early hydatidi- 
form change in well-vascularized stroma. Normal, totally nu- 


cleated erythrocytes. Two-tier trophoblast; no hyperplasia in 
this field. (x 100.) 


several cases (cases 14, 18, 20; Table II). It is a matter 
of speculation whether this is an expression of fetal 
hypoxia due to the inadequacy of the partially molar 
placentas or whether it attests to an erythroblastosis 
fetalis syndrome due to an increase in erythrocytic 
target antigens in triploid individuals." 

The main morphologic features characterizing and 
distinguishing between the two kinds of moles are 
given in Table III. 

The case of a mole with a fetus giving a 46 XX 
karyotype (case 13) is noteworthy since it may repre- 
sent a third, rare syndrome, combining the morpho- 
logic features of the two main types here described. 
There were well preserved fetal parts with good fung- 
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Fig. 8. Partial mole 10⁄2 weeks MA; 46 XX, case 13. Vaguely 
demarcated cistern in immature markedly vascularized mes- 
enchyme. Erythrocyte nucleation normal for age. Focal tro- 
phoblastic hyperplasia. ( X 100.) 


Fig. 9. Same case as in Fig. 7. One of the few villi with a 
moderately well-demarcated central cistern at 9 weeks MA. 
Well-formed vessels filled with (normally) nucleated RBC's. 
Mild syncytiotrophoblastic hyperplasia. (Xx 50.) 





Fig. 10. Partial mole with a live fetus, 20 weeks MA; karyotype 

59 XXY, case 20. Hydatidiform vesicle: a well-outlined cistern 

with a wzll of mature, poorly vascular, poorly cellular stroma. 
. o-layered trophoblast with focal hyperactivity. (x 100.) 
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Fig. 11. Partial mole, 9 weeks MA; 69 XXY, case 12 (same case 5 

as in Figs. 7 and 9). Chorion with focal moderate trophoblastic , 

hyperpzasia. (X 100.) * 

g 
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3 

Fig. 12. Partial mole, longstanding fetal death, 21 weeks MA; 4 

karyotype 69 XXY, case 21. An edematous villus illustrat ng 

the origm of “trophoblastic inclusions" as fjord-like invzgi- Y. 

nations mto the villous stroma. Focal syncytial hyperplasia. ig 

The avascularity is due to fetal death. (x 100.) ` 

tioning circulation including that of the villi, the later > 
showing a general bland, homogeneous swelling and 
occasicnal cistern formation (Fig. 8). The mesenchyme 

was active and showed in situ formed capillaries; some | 

of these were empty of blood, i.e., had no linkage to the | 
general circulation. Where found, the erythrocy-es 

evinced receding nucleation compatible with 14/4 1 

weeks’ MA. The degree of trophoblastic hyperplasia ; 


corresponded to that of complete, classical moles. 
There were no trophoblastic inclusions. The vascutar 
and trephoblastic changes were discernible not only in 
the villi but also in and along continuous length of the 
chorion, thus excluding twinning as an explanation for 
the admixture of features referable to both main syn- * 
dromes. 
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Table III. Morphology of complete and partial hydatidiform moles 















Embryo fetus Mesenchyme 


Hydatidiform change: 
edema to cistern formation 









Vascularity of villi Trophoblast 





Complete Absent (by Delayed maturation Pronounced Capillaries formed in situ, Gross hyperplasia 
mole definition Scarcity of Hoff- All villi affected earlyin empty of blood, disappear of haphazard 
46 XX bauer cells molar evolution with cistern formation distribution un- 
Random Karyor- related to mesen- 


rhexis during cis- 
tern formation 


Incomplete Present (di- Less delayed matu- 


Less pronounced and 


chymal events 


Persistent and functioning Immaturity and fo- 


mole, rect or in- ration slower in evolution capillaries that disappear cal mild to mod- 
triploid direct evi- No karyorrhexis Varying numbers of only late from cistern walls erate hyperplasia, 
(11/12 dence) persistently imma- Often excess erythroblastosis mostly syncytial 
cases) ture unaffected villi — Avascularity and fibrosis of | "Trophoblastic in- 


Maze-like cisterns 
(after 19 weeks MA) 





Fig. 13. Same case as in Fig. 12. Enlarged villus with edema, 
perivascular light connective tissue (lower field) and maze-like 
cisterns characteristic of second-trimester specimens (see 
Table II). (x 25.) 


Comment 


The data in this communication have been presented 
in terms of gross and microscopic morphology with 
cytogenetics in the background.' In such terms hyda- 
tidiform moles are divisible into two main categories, 
with the possible existence of a third one as exemplified 
ina single case (case 13). In the complete moles (46 XX) 
the hydatidiform change sets in early and affects the 
whole placenta, as shown even by the youngest speci- 
mens, available from voluntary abortions. In the partial 
moles (11 triploid and one diploid), on the contrary, it 
remains focal and develops—irrespective of the survi- 


small villi after fetal death clusions” in vil- 


lous stroma 


val of the fetus—much more slowly within the affected 
villi. In both entities, however, the sequence from 
edema to cistern formation proceeds along the same 
morphologic lines, suggesting similarity of the underly- 
ing process. 

The syndromes here described are by no means 
presented in the spirit of finality, since a more precise 
delineation is to be anticipated from further studies 
correlating morphology and cytogenetics. Thus, for 
example, the morphology and fate of moles with 
fetuses—largely triploid conceptuses—remain to be 
correlated with the maternal/paternal source of the 
extra haploid set. The finding of erythroblastosis in 
some of the partial moles in this series certainly raises 
the question of increased fetomaternal immunologic 
conflict in the presence of two paternally derived sets. 

Within the total hydatidiform mole group rare syn- 
dromes associated with “new” chromosomal anomalies. 
notably trisomies,"’ will probably surface in the future 
and it will be of utmost importance to record the pla- 
cental and fetal morphology, a practice that has been 
rare up to now. 

The authors,' in common with others,'?: ' regard 
trophoblastic hyperplasia as a necessary attribute of a 
mole. By this token the partial entity should be in- 
cluded and the paramount question of clinical im- 
portance is its association with malignant trophoblastic 
disease." '* ? To answer this the partial moles must be 
diagnosable as separate from the classical variety (Ta- 
ble III) and some obvious pitfalls avoided. Frequent 
among these is the missing of the small remnant of a 
long-dead embryo (a finding common in triploidy) in 
specimens usually encountered in the second trimester, 
or the overlooking of the inconspicuous molar change 
in early, first-trimester, therapeutic abortions, wherein 
the finding of fetal parts may encourage the error. 
Clearly the problem calls for a cooperation between 


X IR 
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clinician. cytogeneticist, and pathologist. It shall be the 

lr task of she latter to further refine the morphologic 

ad criteria før entities already delineated and to develop 
new ones for entities that will emerge in the future. 
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Dramatic pyrexic and cardiovascular response to 
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The efficacy of prostaglandin E; (PGE;) for the induction of labor in pregnancies 
complicated by IUFD or missed abortion has been demonstrated. Gastrointestinal and 
pyrexic side effects are frequently observed. The following report describes two patients 
with documented IUFD who experienced a dramatic pyrexic and cardiovascular response to 
the intravaginal PGE;. In addition, evidence will be provided to account for this unusual 
pharmacologic reaction, as well as provide a method of managing this unusual side effect. 


(AM. J. OBSTET. GYNECOL. 132: 28, 1978.) 


PROSTAGLANDIN E; (PGE;) vaginal suppositories 
have been shown to be efficacious for the induction of 
labor in pregnancies complicated by intrauterine fetal 
death (IUFD) and missed abortion (MAB).!~4 Side ef- 
fects from the PGE, have been primarily gastrointesti- 
nal in origin with the exception of pyrexia, which is 
encountered in approximately 40 per cent of the pa- 


| tients. Moderate hypotension has been noted in- 


frequently. 

The following case reports describe two women with 
diagnosed IUFD who consented to the PGE, induction 
of labor. During the course of the induction, each sub- 
ject experienced dramatic physiologic alterations which 
included tachypnea followed by high fever, tachycar- 
dia, and hypotension. These changes were similar to 
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those pathologic responses commonly observed in cases 
of endotoxic shock. 


Case report 


Case 1. C. A., a 23-year-old white woman, gravida 2, 
para 0-0-1-0, was at 29 weeks’ gestation by dates, with 
no increase in the fundal height over 8 weeks preced- 
ing admission. The patient denied any fetal movement 
for longer than 1 week. On physical examination the 
fundal height was 21 cm. Fetal heart tones were absent 
by fetoscope and doptone. A fetogram demonstrated 
overlapping skull bones and a collapsed fetal spine. 
Based on these findings, a diagnosis of IUFD was 
made. The patient denied any history of vaginal bleed- 
ing, loss of fluid, or fever. Pertinent past medical his- 
tory included childhood asthma, which had not re- 
quired any medical therapy or hospitalization for more 
than 12 years. Following procurement of informed pa- 
tient consent, induction of labor was begun by the 
intravaginal administration of prostaglandin E; 20 mg. 
vaginal suppositories at a rate of one suppository every 
3 hours. 

During labor induction the patient had a marked 
febrile response (99.5? to 105.6° F.), moderate hypo- 
tension (140/90 to 80/50 mm. Hg), tachycardia (88 to 
164), and tachypnea (16 to 32 respirations per minute) 
(Fig. 1). In addition to the hemodynamic alterations, 
she experienced intense gastrointestinal side effects, 
especially vomiting and diarrhea. In spite of these 
pharmacologic changes, her monitored urinary output 
remained adequate. Although it was felt that these 
symptoms were most likely due to a prostaglandinfre- 
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Fig. 1. Vital signs of C. A. during PGE, induction of labor. 


action, the patient's response was so dramatic that the 
possibility of sepsis could not be overlooked. There- 
fore, a complete sepsis work-up was performed, includ- 
ing blood, urine, and amniotic fluid cultures. There 
was subsequently no bacterial growth on any of these 
cultures. In addition to the negative cultures, the plate- 
let count, prothrombin time, partial thromboplastin 
time, and fibrinogen remained within normal limits. 
After 11.25 hours of labor, she was delivered of a mac- 
erated male infant. Within 4 hours after delivery the 
patient was afebrile, with normal vital signs. Following 
a benign postpartum course, she was discharged on the 
second postpartum day to be followed in the Gynecol- 
ogy Clinic in 2 weeks. | 

Case 2. S. S., a 21-year-old white primigravida, was 
at 36 weeks' gestation, with no fetal movement for ap- 
proximately l week's duration. On physical examina- 
tion, the fundal height was 20 cm. Fetal heart tones 


were absent by fetoscope and doptone. Based on these 
findings the diagnosis of IUFD was made. The patient 
denied any history of vaginal bleeding, loss of fluid, or 
fever. Initially, oxytocin induction of labor was tried 
for 24 hours without success. Following procurement 
of informed patient consent, labor induction was 
begun by the intravaginal administration of PGE, 20 
mg. Suppositories at a rate of one suppository every 3 
hours. 

During the course of the induction the patient had a 
marked febrile response (98.6° to 104° F.), moderate 
hypotension (164/104 to 90/60 mm. Hg), tachycardia 
(98 to 180 beats per minute), and marked tachypnea 
(18 to 24 respirations per minute) (Fig. 2). Along with 


the hemodynamic changes, she experienced intense- 


nausea and vomiting. The urinary output remained 
adequate. Because her clinical picture resembled that 
of C. A. and her response was felt to be secondary to 
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Fig. 2. Vital signs of S. S. during PGE, induction of labor. 


the exogenous PGE», no sepsis work-up was done. Her 
platelet count remained within normal limits. After 
7.50 hours of labor, she was delivered of a macerated 
female infant. Within 6 hours after delivery she was 
afebrile, with stable vital signs. Following a benign 
postpartum course, she was discharged on the second 
postpartum day to return to the Gynecology Clinic in 4 
weeks. 


Comment 

The dramatic pyrexic, cardiovascular, and gastroin- 
testinal reaction by these subjects had not been previ- 
ously described. These pharmacologic changes had 
been observed in other PGE, recipients in our series, 
but they lacked the over-all intensity. Even though 
other subjects had received PGE, with the same lot 
numbers and failed to manifest these findings, we be- 
lieved the response of these two subjects to be a sepa- 
rate mechanism. On this basis, an analysis of each clini- 
cal finding was initiated. | 


Tachypnea was the first to appear in each subject. 
The pulmonary effects of intravenous PGE; have been 
found to increase pulmonary vascular? and lung? resis- 
tance. Probably in response to the increase of pulmo- 
nary resistance created by the systemic absorption of 
the intravaginal PGE, in our cases, tachypnea de- 
veloped. 

Rapidly following the tachypneic episode, each sub- 
ject developed a striking febrile reaction to 104^ F. or 
greater. Temperature elevations are frequently en- 
countered with PGE, usage, occurring in 40 per cent of 
the subjects; this response is believed to be a direct 
effect of PGE, on the preoptic area of the hypothala- 
mus.’ With the use of PGF;, or its methyl ester, this 
pyrexic response is not frequently encountered.* 

Moderate hypotension (case 2 > case 1) and tachy- 
cardia were the cardiovascular manifestations in our 
subjects. In dogs the intravenous infusion of PGE; has 
produced a reduction in systemic arterial pressure and 
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total peripheral resistance." Probably as a response to 
the decreases in systemic arterial pressure and the in- 
creases in pulmonary resistance, a reflex tachycardia 
developed. 

Additionally, intense gastrointestinal symptoms were 
observed in each subject, primarily vomiting and 
diarrhea. With prostaglandin usage, these side effects 
are frequently encountered. The gastrointestinal ef- 
fects are believed to be a consequence of PGE, stimula- 
tion of gastrointestinal smooth muscle.” However, these 
patients appeared to experience a more dramatic re- 
sponse than usual. 

Normally, prostaglandins are almost completely 
cleared during a single passage through the pulmonary 
circulation.? Prostaglandin inactivation is catalyzed by 
the rate-limiting enzyme, 15-hydroxyprostaglandin 
dehydrogenase.? Theoretically, if the clearance of pros- 
taglandins (PGE, in this instance) by the lungs was 
impeded, the physiologic response would be intensi- 
fied—in other words, a response similar to the one ob- 
served in these patients. 

Because the changes in these patients resembled 
those responses commonly seen in cases of endotoxic 
shock, the experimental evidence to support a re- 
lationship between endogenous prostaglandins and 
gram-negative shock was reviewed. In dogs injected 
with endotoxin, Kessler and associates!® were able to 
demonstrate the presence of a "prostaglandin-like ma- 
terial.” Later investigations by Anderson and associ- 
ates!! and Fletcher, Ramwell, and Herman" found this 
"material" to be PGE and PGF. More importantly, after 
the intraperitoneal injection of endotoxin in rats, the 
clearance of H?PGE, by the lung was greatly impaired.” 

Indirect evidence to lend support to an endotoxic 
shock—prostaglandins relationship has included studies 
concerned with prostaglandin synthesis inhibitors, e.g., 
aspirin, indomethacin. Pretreatment of baboons with 
these inhibitors decreases the acute hemodynamic ef- 
fects of injected endotoxin.'? Steroids, known stabiliz- 
ers of the lysosomal membrane, have enhanced survi- 
val in documented cases of endotoxic shock.'? 

Since the dramatic pharmacologic response in these 
subjects closely resembled those observed in gram- 


negative shock, alternative therapeutic measures might 
well have been initiated unnecessarily. As demon- 
strated by these subjects, the clinical picture cleared 
soon after delivery when PGE, was discontinued. 
Whenever confronted by a similar circumstance, we 
believe the best management would be to reduce tae 
concentration of circulating prostaglandins by disccn- 
tinuing the PGE, until signs and symptoms resolve. Be- 
cause the recommended dose of PGE, (20 mg. per 
suppository) may be in excess in these instances, a 7e- 
duction in dosage to 10 mg. (half a suppository) should 
be encugh to prevent this potential side effect and sill 
maintain effective uterine simulation. Because of n- 
tense gastrointestinal stimulation in these patierts, 
close attention to potential electrolyte imbalance is im- 
peratrve. Because of the relatively high incidence of 
temperature elevation and the clinical picture de- 
scribed herein, the use of PGE, in those patients wita a 


pre-existing infection might obscure the clinical pictere , 


and make the appropriate diagnosis difficult. 


Corclusion 


The cases of C. A. and S. S., whose pregnancies were 
terminated by the intravaginal administration of PGZ», 
were presented. Each subject's induction was compli- 
cated by an intense pyrexic, cardiovascular, and gas- 
trointestmal response. Evidence was also provided to 
offer an explanation for the occurrence of this reactson 
in these patients. Because these dramatic pharmaco- 
logic changes resembled those encountered in cases of 
endotoxic shock, evidence was furnished to stimulate 
further mvestigational efforts into the role of prosta- 
gland. nsin gram-negative shock. Finally, our intenton 
was not to detract from the proved clinical efficacy of 
PGE, vaginal suppositories for pregnancies comoli- 
cated by IUFD or MAB" but to identify an unusual 
side e-fect which when encountered would provide the 
clinican a method of management and prevent the 
performance of any unnecessary clinical procedures. 


The authors wish to thank William E. Brenner, MD., 
for his assistance in the preparation of this manuscrpt. 
Prostaglandin E; was supplied by Upjohn Co., Kala- 
mazoe, Michigan. 
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than estrogen... 
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because osteoporotic 
bone loss‘can lead to pain... 
muscle contracture... 
~and other sequelae 


PAIN: 
THE FIRST STEP IN A LONG 
PROGRESSION. 


Postmenopausal bone loss typically 
progresses from “silent” symptoms to 
more obvious signs. Significant loss 
of bone tissue eventually produces 
thinned, weakened vertebrae that, in 
weight-bearing areas, may cause low 
back pain, typically nonradiating in 
nature. 


THE SPINE: 
A LONG-TERM TARGET. 


Itis not uncommon for these osteo- 
porotic changes to lead to loss of 
height, with accentuated spinal curva- 
ture. In more advanced cases, the 
vertebrae may exhibit signs of 
biconcavity, collapse, and wedging. 
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THE YOUNGER HYSTERECTOMY/ 
OOPHORECTOMY PATIENT— 

A PARTICULARLY VULNERABLE 
CANDIDATE. 

With the prospect of prolonged estro- 
gen deprivation and its consequences. 
the younger woman whose uterus 
and ovaries have been removed runs 
the greater risk of developing extensive 
loss of bone mass. But even if the ova- 
ries are conserved at the time of hys- 
terectomy, the eventual onset of natural 
menopause may lead to symptoms of 
bone loss requiring treatment. 
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*Conjugated Estrogens Tablets have been evaluated as 
probably effective for postmenopausal osteoporosis. See 
Prescribing Information. 








effective replacement - 
therapy should retard 
progression... 
promote 

good management  - 


Hecent findings indicate that the rete of 
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bone loss in postmenopausal wonsen is not - 


correlated with age but with time ter 
menopause, and that estrogen replace- 
ment therapy significantly retards 5one 
loss. This holds true for both the ratural 
and the artificially induced menopause. 
PREMARIN (Conjugated Estrogens 
Tablets, U.S.P.), in conjunction with other 


standard measures (such as diet, salciun?, * 


and physiotherapy), can often play a sig- 
nificant role in retarding the loss o: bone 
mass and minimizing such sequeSe as 
pain, loss of height, and kyphosis. 


1/The cyclic administration of 0.625 mg 
or 1.25 mg of PREMARIN daily is com- 
mended to contro! progression. 


2/ PREMARIN should be adminis-ered 
cyclically even in the hysterectomized 
patient. Follow-up is indicated to determine 
a continuing need. 


*Conjugated Estrogens Tablets have been evaluated as prob- 
ably effective for postmenopausal osteoporosis. S«e Pre- 
scribing Information. 


for those women 
who should have 
estrogen 


0.3mg/0.625mg/1.25mg/2.5mg 


Please see next page for 


brief summary of prescribing information. s N 








= | all women taking estrogens is important. In all cases of undiagnosed persistent or 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
. ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment’ and on estrogen dose? In.view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
Symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 





















recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than Bo pies «dr e at equiestrogenic doses. 

2, ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare,55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis;9-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
| Suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'6 One case control study'* estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
|. less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
| in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 





























DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
. fepresent the average composition of material derived from pregnant mares 'urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 





INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotorsymptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
< Such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens. '? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
ARA NCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 
























CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 

WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast, although a recent study 
has raised this possibility.'® There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 


. .. Or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 


surgically confifmed gallbladder disease in women receiving postmenopausal estrogens '” 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cahcer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.3'.3? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives ??.3* if 
feasible, estrogen should be, discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
obilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorgers, or in persons with a history of such disorders in association with 
estrogen use. They Spould be used with caution in patients with cerebral vascular or coronary 
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artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those used 


to treat cancer of the prostate and breast, have been shown?5 to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When dages of this size 
are used, any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.?5 Increased blood 
pressure may occur with use of estrogens in the menopause?’ and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3: 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a genera! principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
Cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme: erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism: steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine. dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance: aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only:For treatment 
of moderate to severe vasomotor Symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days. followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be, 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure— 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement—3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also inunit dose package of 100.No.867—Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1 Ziel, HK, ef al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, TM. et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262. 1976. 5. Herbst, 
A.L., et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, ef al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799. 1973.8. Herbst, A., et al: 
Obstet. Gynecol. 40:287-298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 118:607-615, 
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Lancet 7941-942, 1973. 16. Janerich, D.T, et al: N. Engl. J. Med. 291:697-700. 1974. 
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Core Journals in Obstetrics/Gynecology ; ` 
offers you these features: £ | gp 5 ~ 





Abstracts Core Journals in Obstetrics/Gynecology 
provides you with abstractss of all original articles 
published in the world's best obstetrics/ 

gynecology journals: 

Acta Obstetrica et Gynecologica Scandinavaca - Sweden. 
American Journal of Obstetrics and Gynecology - USA. 
Australian and New Zealand Journal of Obstetrics and 
Gynaecology - Australia. British Journal of Obstetrics and 
Gynecology - United Kingdom. Contraception - USA. Fertility 
and Sterility - USA. Geburtshilfe und Frauenheilkunde - GFR. 
Gynecolog:c Investigation - Switzerland. International 
Journal of Gynaecology and Obstetrics - USA. Journal de 
Gynécolog:e Obstétrique et Biologie de la Reproduction - 
France. Journal of Reproductive Medicine - USA. Obstetrics 
and Gynecology - USA. Revue Française de Gynécologie et 
d'Obstétricue - France. Zeitschrift für Geburtshilfe und 
Perinatologie - GFR. Zentralblatt für Gynákologie - GDR. 


Table of Contents Each issue of Core Journals in 
Obstetrics/Gynecology provides complete tables of 
contents from these carefully selected journals: 


The New England Journal of Medicine - USA. The Journal of 
the American Medical Association - USA. The Lancet - 


Subscription costs, only 30 Dollars. 
Ag a practitioner, you can subscribe to Core Journals in 
Ot stetrics/Gynecology for 1978 for only 30 dollars or 
4C percent less than the 50 dollars subscription rate for 
libraries and other institutions. The first issue is dated 


United Kingdom. British Medical Journal - United Kingdom. March so ten issues will be published this year. If your 
Deutsche Medizinische Wochenschrift - GFR. La Nouvelle order is received later in the year, you will be invoiced 
Presse Médicale - France. or a pro rata basis. 

Core Journals in Obstetrics/Gynecology - a matter of AIG en ea a E ro 
efficiency. 


Put it to the test. 


Experience has shown that in any medical discipline, 
as many as 80 percent of the most significant develop- 
ments are published in approximately 20 percent of the 
journals in that specialty area. With this in mind our 
editorial staff of obstetrical and gynecological specialists 
collate, translate when necessary, prepare and publish 
abstracts of all original articles of the most important 
journals. Each month Core Journals in Obstetrics/ 
Gynecology gives you more information in less time. 


O send me a free sample (and I have no obligations) 


O yes. I am interested - enter my individual 
subscription to Core Journals in Obstetrics/ Gynecology 


C] wes. I am interested - enter my institutional 


Core Journals in Obstetrics/Gynecology - designed subscription to Core Journals in Obstetrics/'Gynecology 


for you, the practitioner. 


By virtue of their own experience in obstetrical and | OT await your invoice CII enclose my check 
gynecological practice, the editors of Core Journals in 
Obstetrics/Gynecology have carefully selected the | PEase complete the following in capital letters 
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journals which offer the most valuable material to your 














own practice. Emphasis is placed on selecting and Name: 
abstracting only those journals offering practical í 
application of new diagnostic and therapeutic findings Address: 
to the practice of obstetrics and gynecology. 
Core Journal in Obstetrics/Gynecology - one of the 
fastest current awareness services. Dite: 
Monthly publication permits the publication of an ^; A 
abstracted article and its appearance in Core Journals Sizna:ure: 
in Obstetrics/Gynecology within six weeks or less after 
its original publication. This makes Core Journals in . 
Obstetrics/Gynecology one of the fastest current Please return the order form to: Core Journal uias." 


awarepess services in the world. PLbheations, P.O. Box 3085, Princeton, NJ. 08540. 
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For almost complete effectiveness 
_andpredictable cycle contol 1 


LOWER DOSE 


OVCONSS 


21 peach tablets.of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 


Carefully developed lower dose oral contraceptive 


e contains ethinyl estradiol — the preferred estrogen for sub-50 mcg. 
combinations 

. lowest norethindrone content of any combinaticr oral contraceptive 

e protection rate of 98.4% (method effectiveness! 

« low incidence of common estrogenic and progestogenic side effects 


OVCON-35...the trend setter in lower dose oral contraception 


Mead [oie PHARMACEUTICAL DIVISION 


* 4 Data on file, Mead Johnson Pharmaceutical Division. 


Please see following page for brief summary of prescribing information. ES 
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Indications anNUsage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- secutive periods, pregnancy should be ruled out before continuing the contraceptive regimen. If the pa- 
ucts containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than are re- tient has not adhered to the prescribed schedule, the possibility of pregnancy should be considered at 





* ported for the higher dose combination products. the time of the first missed period and further use of oral contraceptives should be withheld until preg- 
: Contraindications: Oral contraceptives should not be used in women with any of the following condi- nancy has been ruled out. If pregnancy is confirmed the patient should be apprised of the potential 
"c tions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein throm- risks to the fetus and the advisability of pregnancy continuation should be discussed in light of these 


bophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 4) Known or risks. It is also recommended that women who discontinue oral contraceptives with the intent of 
Suspected carcinoma of the breast. 5) Known or Suspected estrogen dependent neoplasia. becoming pregnant use an alternate form of contraception for a period of time before attempting to 


S Undiagnosed abnormal genital bleeding. 7) Known or suspected pregnancy. conceive. Many clinicians recommend three months. Administration of progestin-only or progestin- 
arnings: 


estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6) Gall Bladder Disease. Studies have reported an increased risk of surgically confirmed gallbladder 
disease appearing after one year of oral contraceptive use and doubling of the risk after 4 or 5 years of 
use. 7) Carbohydrate and Lipid Metabolic Effects. A decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic pa- 

1 ( a tients should be carefully observed while receiving oral contraceptives. Increased serum levels of 
gallbladder disease, hypertension. Practitioners prescribing oral contraceptives should be triglycerides and total phospholipids have been observed in oral contraceptive users. The clinical sig- 


familiar with the following information relating to these risks. nificance of this observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood 


dme : isk of th pressure has been reported in women receiving oral contraceptives. The prevalence of hypertension in 
N- Vom ted eri me PO Seals Lio OMM PM z ipid ai oral iaaii users may be no rv ji cde in the first n of ME cottaceptne oa but 
Studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and Sie yee € wih, iol venido X^ des A TES We caia a d EU. on times the sé 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estj. Ported prevalence in the first year. Women who previously had hypertension "ecg ce tel Able 
mate that users of oral contraceptives are 4 to 1] times more likely than nonusers to develop these sind likely to ne Pies of sondern Mer wi rp satel pte P tma The 
^ - ; i . onset or exacerbation of migraine or development o ache of a new pattern which is recurrent, per- 
EAA nout tent Cot n. ty nad Vibe tie es A ar: A wn aati oa sistent or severe, requires discontinuation of oral contraceptives and investigation of the cause. 
nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial 10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent reasons for 
infarction associated with the use of oral contraceptives has been reported. Studies conducted in the  — Patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleed- 
k 2^ United Kingdom found that the greater the number of un derlying risk fact ors for cor onary artery dis- ing from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recur- 










Cigarette smoking increases the risk of serious cardiovascular side effects from oral con- 
traceptive use. Women who use oral contraceptives should be strongly advised not to 
smoke. Use of oral contraceptives is associated with increased risk of several serious con- 
ditions, including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
















ease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic "ent abnormal bleeding from the vagina, adequate diagnostic measures are vpn " rule out inel 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was "ancy or malignancy. If pathology has been excluded, time or change to another formulation ihe, sahil 

an oral contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk the problem. Changing to an oral contraceptive with a higher estrogen content, while potentially mite 

factor. In terms of relative risk, it has been estimated that oral contraceptive users who do not smoke oí minimizing menstrual irregularity, should be done api if necessary since this may increase os ngk 
(smoking considered a major predisposing condition to myocardial infarction) are about twice as likely ° pat cei pe tied with rey pear 0 tes wa lat TEE "hd 

: to have a fatal myocardial infarction compared to nonusers who do not smoke. Oral contraceptive users le drei bakht a of Eit: s otii aper s uh These Dionisia Droite should be 
; a etre pet ripae Ei uude MADO top ET Le (Oo uade advised of this possibility and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. 
smoking is a very important factor. British ies concluded that the risk of thromboembolism Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. However, in oral T 
incidi Ped ironias is directi related to the dose of estrogen used in oral contraceptives; traceptive failures, the ratio of ectopic to intrauterine pregnancies is higher than in women not Meo 
8 e IA ing 100 y f est l iar ith a higher risk of throm. "4! Contraceptives since the drugs are more effective in preventing intrauterine rather than ectopic 

"d S Mes those oem. "50-80 ^ onn The rela tive risk of kombien bol diş- Pregnancy. The higher ectopic-intrauterine ratio has been reported with both combination products and 
m i ad with pro brea ors Aic Aad ek tke not haan determined. Cases of throm. progestin-only oral contraceptives. 12) Breast Feeding. ^ small fraction of the hormonal agents in oral 
ee. D : E Á icd sis aha E g progestin-only products, and they should not be Uh Am Dx been €— in the milk of E ers receiving these drugs. The long-range effect 
bs presumed to be risk-free. The overall excess mortality rate annually from circulatory diseases for oral E the Mies ive as ty ice — : ps: al ld be tak to the initiat TEF 
A contraceptive users was estimated to be 20 per 100,000 (ages 15-35, 5/100,000; ages 35-44, recautions: complete medical and family history should be taken prior to the initiation of ora 

X 33 7100 000 ages 45-49, 140/100,000). the risk being concentrated in older women, in those with a contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
- long duration of use, and i cigarette smokers. The highest risk was found in heavy cigarette smokers pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 


(15 or more cigarettes per day) who used oral contraceptives and were aged 40 or older. Women who traceptives should not be prescribed for longer than 1 year without another physical examination being 


; : : n: performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
ls. age 40 roe ete eke 2 nat iine cta am Pen ANIME P. Wi oi leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully v 
i birth control is low compared to the risk of childbirth, with the exception of oral contraceptive users Observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral con- 


Mu i traceptives may cause some degree of fluid retention, conditions which might be aggravated by fluid 
baled up ye auri e al vomtoembdi sd Wanton, dese ended eR eens as cowl sees, art aon heh mp aaa by fu 
contraceptives increases with age after approximately age 30 and for myocardial infarction is further wife careful observation. 5) Patients with a past history of jaundice during pregnancy have an in- 
ES : : Pinar . : creased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in 
y Increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, ses hd h ication should be discontinued. 6) Sterord h b 
b and especially by cigarette smoking. The physician and the patient should be alert to the earliest Ny patient receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be 
. manifestations of thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embo- POorly metabolized in patients with impaired liver function and should be administered with caution in 
lism, cerebrovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis), Such patients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism 
Should any of these occur or be suspected, the drug should be discontinued immediately. If feasible, which may result in a relative pyridoxine deficiency. The clinical significance of this is yet to be deter- e 
K oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with an Mined. 8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate 
9. increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions. There have been re- Subsequent pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral 
ports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of contraceptive therapy when relevant Specimens are submitted. 10) Certain endocrine and liver function 
< oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, partial or tests and blood components may be affected by estrogen-containing oral contraceptives: a. Incr eased 
4 complete loss of vision; sudden onset of proptosis or diplopia: papilledema; or retinal vascular lesions, —— Sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased anti- 
and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. Long term administra. thrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
^. tion of either natural or synthetic estrogen in certain animal species increases the frequency of car- globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
cinoma of the breast, cervix, vagina and liver. In humans, one study investigated the first 21 cases of [dine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting 
endometrial adenocarcinoma in women on oral contraceptives reported to a registry. Of those women the sean de. free TS concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 
: ; dp :e. di ; response to metyrapone test. 
without predisposing risk factors for this disease, nearly all occurred in women who had used a se- r 5 : 
quential Oral contraceptive. No evidence has been reported suggesting an increased risk of endometrial hos Deen ple Pus. Ae NA Aai Labeling hs been prepared for use by the patient and 
cancer în users of conventional combination or progestin-only oral contraceptives. No increase in ; l y the pharmacist. i 
breast cancer in women taking oral contraceptives has been reported although one study reported an Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
increased risk of breast cancer in subgroups of women treated using oral contraceptives with docu- associated with concomitant use of rifampin. A similar association has been suggested with barbitu- 
E mented benign breast disease. There is at present no confirmed evidence from human studies of an in- un M qe re bit ma ee sat XS 
creased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women tak. c verse Reactions: An increased risk of the following serious adverse reactions has been associa 
ing oral contraceptives is essential. In all cases of undiagnosed persistent or recurrent abnormal With the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital anomalies. There is 
a strong family history of breast cancer or who have breast nodules, fibrocystic disease or abnormal Evidence of an association between the following conditions and the use of oral contraceptives, 
mammograms should be monitored with particular care if they elect to use oral contraceptives. although additional confirmatory studies are needed: Mesenteric thrombosis; benign hepatomas; 
4) Hepatic Adenoma. Benign hepatic adenomas have been found to be associated with the use of oral euro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have 
contraceptives. One study reported a higher risk associated with oral contraceptive formulations with been reported in patients receiving oral contraceptives and are believed to be drug related: Nausea 
high hormonal potency Although benign and rare, hepatic adenomas may rupture and may cause death and/or vomiting, usually the most common adverse reactions, occur in approximately 10% or less of 
through intra-abdominal hemorrhage This has been reported in short term as well as long term users Patients during the first cycle (Other reactions, as a general rule, are seen much less frequently or only 
4 of oral contraceptives. Two studies relate the risk with duration of contraceptive use, the risk being OCCasionally.); gastrointestinal symptoms (such as abdominal cramps and bloating); breakthrough 
much greater after 4 or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it. — bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and after treatment; 
should be considered in women presenting abdominal pain and tenderness, abdominal mass, or shock. temporary infertility after discontinuance of treatment; edema; chloasma or pie wn may per- 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The Sist; breast changes (tenderness, enlargement, and secretion); change in weight ur gre 
relationship of these drugs to this type of malignancy is not known at this time. 5) Use in Pregnancy, decrease); change in cervical erosion and cervical secretion; possible diminution in lactation when 
Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnormalities have been reported given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
to occur in the offspring of women who have taken progestogens and/or estrogens during pregnancy, "ash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. The follow- 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an Ing adverse reactions have been reported in users of oral contraceptives, and the association has been E" 
increased risk of developing irr'later life a form of vaginal or cervical cancer that is ordinarily extremely Neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact lenses, change in 
rare. A high percentage of such exposed women (50% to 90%) have been found to have epithelial corneal curvature (steepening), cataracts, changes in libido, chorea, changes in appetite, cystitis-like 
changes of the vagina and cervix. Although these changes are histologically benign it is not known syndrome, headache, hick orga — ie of "e dft multiforme, 
whether this condition is a precursor of vaginal malignancy. Male children so exposed may develop ab- oer seni ta r ‘effect ae dag IS, porp ted f d r I section p ute 
* normalities of the urogenital tract. Similar data are not available with the use of other estrogens but it Acute Overdosage: Serious ill effects have not been reported fo owing acute ingestion of large doses 
cannot be presumed that they would not induce similar changes. The data suggest that the risk of limb Of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding may 
reduction defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female Occur in females. 
sex hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion. -- . 


There is considerable evidence that estrogens are ineffective for these indications and there is no evi- 
dence from well-controlled studies that progestins are effective for these uses. Increases in 
~ -*hromosomal aberrations have been reported in women who become pregnant soon after ceasing oral | | | PHARMACEUTICAL DIVISION 





e contraceptive therapy. Embryos with these anomalies are virtually always spontaneously aborted. 1 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stop- 
ping oral contravantiver is unknown. It is recommended that for any patient who has missed two con- — 61978 MEAD JOHNSON & COMPANY *EVANSVILLE, INDIANA 47721 U.S.A. MJL 6-4904R4 : n 
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FETUS, PLACENTAL 
AND NEWBORN 





A study of fetal acceleration tests 


WILLIAM F. RAYBURN, M.D. 
JOHN L. DUHRING, M.D. 
MARCIA DONALDSON, R.N. 
Lexington, Kentucky 


The fetal acceleration test (FAT) is a means of assessing uteroplacental integrity by 
observing fetal heart patterns while being stressed by fetal movement. Of 584 tests 
performed on high-risk obstetric patients, 176 were done within 1 week prior to delivery. 
Favorable antepartum FAT results correlated with unremarkable nitid intrapartum fetal 
monitor tracings in 128 (97.7 per cent) of 131 cases and also favorable 5 minute Apgar 
scores (7 to 10) in 128 (97.7 per cent) of 131 cases. An inconclusive FAT correlated with 
an abnormal OCT or intrapartum monitor tracing in nine of 10 tracings. Two infants with 
previously abnormal or suspicious FAT, OCT, and intrapartum fesal heart tracings were 
stillborn. The FAT was also less time-consuming and had fewer ecmplications. These 
results show the FAT to be an effective clinical test for managing hign-risk pregnancies with 
possible placental insufficiency. (AM. J. OBSTET. GYNECOL. 132: 33, 1978.) 


WITH NEw and refined methods of antepartum fetal 
monitoring, perinatal morbidity and deaths have di- 
minished. The concept of monitoring fetal heart pat- 
terns has proved to be beneficial in assessing fetal well 
being, because it is an indirect measure of fetal and 
placental oxygen reserve or respiratory function when 
the fetus is stressed.' 

Several authors?^* have shown that the oxytocin chal- 
lenge test (OCT) is a reliable clinical procedure for 
managing high-risk pregnancies with possible placental 
insufficiency. Recently, the fetal acceleration test (FAT) 
or determination (FAD) was proposed to be a similar 
yet easier antepartum exam.? Fetal heart patterns are 
observed from stress produced by fetal movement in- 
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steae of oxytocin-induced uterine contractions. Previ- - 


ousl= reported series have indicated that the FAT cor- 
relaes well with the OCT.? 

Tae purpose of this study was to correlate the FAT 
performed within 1 week of delivery with the initial 


intrepartum fetal monitor tracing and the perinatal | 


outcome. 


Materials and methods 


Front July, 1975, to June, 1977, 4,378 deliveries oc- 
curred at the University of Kentucky Medical Center. 
Of these patients 307 underwent 578 FAT's. These 
were all performed in the Outpatient Department by 
the same registered nurse. Table I lists the primary 
indications. Of these, 171 patients had an FAT within | 
weet prior to delivery. A Corometrics 101-B monitor 
was used. The fetal heart rate and fetal movements 
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were recorded indirectly by using an abdominal Dop- - * 3 


pler ultrasound and tocographic instrument. Patients 
were also asked to notify the examiner when the fetus 
moved. Results were inadequate if there were no fetal 


movements even by stimulation by abdominal cem- - 
pressiom or by ringing a bell. An OCT was then per- 
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Postdatism 120 39 

Diabetes mellitus 54 18 
Class A 38 
Class B 5 
Class C 9 
Class D 2 

Chronic hypertension 54 

Pre-eclampsia 22 

Rh negative, sensitized 13 

Heart disease 

IUGR, suspected 

Third-trimester bleed 

Elderly patient 

History of stillborn 

Repeat cesarean section for 
previous distress 

Previous toxemia 

Sickle-cell anemia 
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formed. A test was unsatisfactory if no fetal heart pat- 
tern was clearly discernible. 
Any fetal heart acceleration during any fetal move- 


. ments over a 20 minute period was considered normal 


or positive; the test was inconclusive if no acceleration 


; E of the heart baseline occurred. 


For each favorable FAT, the initial intrapartum fetal 
monitor tracing was reviewed. Any inconclusive FAT 
was followed closely with either an OCT or intrapar- 
tum fetal monitor, usually that same day. An OCT was 
performed with the use of the technique of Ray et al.” 
and Freeman.? 

Intrapartum fetal monitoring was begun when the 
patient was admitted in active labor. The initial dilata- 
tion of the cervix ranged from 2 to 7 cm. 

Neonatal well-being was objectively assessed by 5 
minute Apgar score results, which were used to 


identify infants with acute impairment of metabolic 


balance. Scores of 7 to 10 suggested favorable meta- 
bolic balance and 0 to 3 suggested a very impaired 
neonatal metabolic state. 


Results 


. During the 2 year period at the University of Ken- 
tucky Obstetrics Outpatient Clinic, 7 per cent of the 
general obstetrics population underwent fetal acceler- 
ation testing. Those patients chosen had one or several 
high-risk factors with postdatism (39 per cent), diabetes 
(18 per cent), and chronic hypertension (18 per cent) 
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Table II. Correlation between favorable FAT and 
intrapartum fetal monitoring during early active labor 


FAT | Early labor | labor No. 


Favorable Neg. 128 
Pos. 3 
————— MÀ ——— 


Table III. Correlation between inconclusive FAT and 
OCT or intrapartum fetal monitoring during 
early active labor 


FAT OCT /early labor No. 


Inconclusive Neg. l 
Pos. 9 





Table IV. Correlation between FAT and Apgar 
score at 5 minutes 






Apgar score at 5 min. 


Favorable 128 3 0 
Inconclusive 8 0 2* 





* Stillborn infants. 


being the most common primary indications. An aver- 
age of 1.88 tests was done on each of the 307 patients. 

A toal of 171 patients had the FAT within 1 week 
prior to delivery: 154 (88 per cent) of the results were 
favorable and 10 (5.8 per cent) were inconclusive. 
Seven inadequate tests were recorded. Fetal movement 
with acceleration of the heart rate was appreciated on 
the six repeated prior to delivery. There were three 
unsatisfactory tests: one patient was morbidly obese, 
one could not lie on her back, and in the third case, the 
fetal position did not permit adequate recording of the 
heart rate. 

Of the 171 patients, 142 (83 per cent) had intrapar- 
tum fetal monitoring. The favorable FAT results corre- 
lated with normal labor monitor tracings in 198 (97.7 
per cent) of 131 cases (see Table II). An inconclusive 
FAT correlated with an abnormal OCT or labor 
monitor tracing in nine of 10 cases (see Table III). 

Favorable FAT's correlated with 5 minute Apgar 
scores of 7 to 10 in 128 (97.7 per cent) of 131 cases. 
Fight of 10 infants born with a previously abnormal 
FAT had 5 minute Apar scores of 7 to 10. The other 
two were stillborn infants, however, having an abnor- 
mal OCT and fetal distress on pitocin-augmented labor 
(see Table IV). 

Each stillborn infant was at term, with each mother 
having severe hypertension and requiring primary ce- 
sarean section for fetal distress. One patierit was a 35- 
year-old woman with no prenatal care at term with his- 
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tory of previous hypertension. The FAT revealed no 
acceleration pattern with occasional movement. During 
pitocin-zugmented labor that same day, a late deceler- 
ation pattern was later followed with a loss of beat-to- 
beat variability. A primary cesarean section was done 
for fetal distress, with satisfactory fetal heart tones 
being heard preoperatively. The stillborn infant was 
found to have a cleft lip and palate, along with a single 
umbilical artery. The mother did well postoperatively 
yet would not permit an autopsy. The other patient was 
16 years old at term, referred for management of se- 
vere pre-eclampsia. During ultrasongography at the 
initial clinical visit, there was noted to be polyhydram- 
nios with fetal ascites and a very large placenta, and 
meconium-stained amniotic fluid was aspirated. The 
FAT revealed no accelerations, yet few fetal move- 
ments vere present. The OCT was positive with two 
mild decelerations recorded. A primary cesarean sec- 
tion was performed the next day after failure to pro- 
gress with late deceleration on pitocin-augmented 
labor. Again, a good fetal heart rate was appreciated 
shortly before the operation. The stillborn infant was 
noted to be hydropic, and the subsequent autopsy re- 
vealed anasarca and miid cardiac hypertrophy of un- 
known origin. 


Comment 


The fetal acceleration test (FAT) has proved to be a 
reliable primary screening tool for monitoring fetal 
well being and placental oxygen reserve when stressed 
by fetal movement. These results support previous 
findings by Lee, Di Loreto, and Logrand.? Favorable 
FAT's correlated well with the initial intrapartum fetal 
monitor tracings and a favorable prognosis for the 
newborn infant. Any inconclusive FAT was also rein- 
forced by an abnormal OCT or intrapartum tracing. 

Three of 131 infants with favorable FAT's later had 
suspicious early labor tracings. Such tracings either in- 
volved variable dscelerations followed by mild decel- 
erations. Each improved or remained the same after 
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oxyger administration and with lying *on the left 
All delivered vaginally without major complicatief. 

Eight of 10 infants with previous inconclusive FAT's 
had faworable (7 to 10) Apgar scores. Each of these 
eight FAT’s was performed for postdate reasons. Six of 
these mfants were delivered vaginally with little com- 
plication, usually on that same day. The other two re- 
quired cesarean sections for fetal distress after late de- 
celeranors were appreciated. All eight infants did well 
in the immediate neonatal period, with only two being 
postmarure. 

Three of 131 infants with prior favorable FA T's had 
low Angar scores (4 to 6). Two infants were delivered 
vaginally with late decelerations noted late in labor. 
Each 3ac meconium aspiration requiring intubation. 
The ather infant was delivered by primary cesarean 
section for prolapsed cord. All three required im- 
mediate care in the intensive-care neonatal nursery but 
were discharged in satisfactory condition duriag nur- 


sery bat were discharged in satisfactory condition dur- * 


ing a brief hospitalization. 

Serial urinary estriols were done on several patients. 
A correlation between these values and FAT results 
was not determined. No blood gas studies were per- 
formed. No 6 week follow-up examinations were done 
on any infants. 

The cost to the patient of each FAT was the same as 
each OCT, yet the FAT required an average of 45 
minutes, whereas the OCT required more than 2 hours. 
In addition, the intravenous lines were occasionally dif- 
ficult to start, and the infused pitocin often caused 
inadequate or too frequent uterine contractions. 

These results are promising, since such a test can be 
used 3s an alternative to the oxytocin challenge test. 
Being less time-consuming, with fewer complications, 
the F*' T has many advantages over the OCT. 


We thank Dr. Emery Wilson, Department of Obstet- 
rics axd Gynecology, for assistance on this paper. 
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D Effects of human maternal venous plasma glucose 
E concentrations on fetal breathing movements 

D RENATO NATALE, M.D.* 

E JOHN PATRICK, M.D.** 

E BRYAN RICHARDSON, M.D. 


London, Ontario, Canada 


Human fetal breathing movements were studied following the maternal ingestion of either a 
50 Gm. oral glucose load or an equal volume of water in 22 healthy women with 
uncomplicated pregnancies at 32 to 34 weeks' gestation. The percentage of time spent 


Nr 


e breathing in fetuses of glucose-treated mothers increased from 23.2 + 2.2 per cent during 
E-. the control period to a maximum of 58.9 + 5.2 per cent at 105 minutes following the oral 
B. glucose load (p — 0.01) which was one hour following the peak maternal plasma glucose 
B ux concentration. No similar increase in maternal glucose concentrations or percentage time 
Do i spent breathing occurred in patients receiving water. Fetal breathing movements were 
ET. observed in 97 per cent of the 15 minute periods during the second and third hour after 
: a] 3 maternal ingestion of a 50 Gm. oral glucose load. It was concluded that maternal 
E carbohydrate intake two hours prior to fetal breathing observations should be documented 
E to permit adequate interpretation of fetal breathing activity. (AM. J. OBSTET. GYNECOL. 
C 132: 36, 1978.) 
E 
M Hs PRELIMINARY STUDIES have suggested a positive re- tress in labor. In 10 fetuses of high-risk pregnancies 
E i lationship between human fetal breathing movements they observed absence of normal fetal breathing 
Rk Sie and maternal plasma glucose concentration.’ Boddy movements and the appearance of gasping movements 
E and associates! demonstrated increased human fetal approximately 24 to 72 hours before intrauterine fetal 
E breathing activity following maternal intravenous glu- death.* 





cose administration. Patrick and co-workers? observed 
increased fetal breathing activity following maternal 
meals. Similarly, Fox and colleagues reported a three- 
fold increase in fetal breathing activity within 20 min- 
utes of a 75 Gm. oral glucose load. 

The presence of human fetal breathing movements 
has been related to fetal health.* In a retrospective 
study of 200 patients, Boddy and Dawes! found that 
increased fetal apnea and gasping predicted fetal dis- 
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Before fetal breathing movements can be used as an 
indicator of fetal health it will be necessary to establish 
the range of normal and any factors that might in- 
fluence fetal breathing activity. The objective of the 
present study was to define human fetal breathing re- 
sponses to a 50 Gm. oral glucose load in healthy human 
fetuses at 32 to 34 weeks' gestation and to relate fetal 
breathing activity to maternal plasma glucose concen- 
tration. 


Patients and methods 


Informed consent was obtained from 22 healthy 
pregnant women at 32 to 34 weeks' gestational age. 
Patients were certain of their menstrual dates and had 
been examined by a physician during the first trimester 
of pregnancy. Patients were excluded from the study if 
any of the following factors were present: (1) previous 
history of intrauterine death or delivery of a fetus 
greater than 4,500 grams; (2) prepregnant weight 
greater than 20 per cent above ideal weight for height 
and stature; (3) history of glucosuria; (4) history of di- 
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diae iid to 200 grams per day for three days p-ior 

E to the day of the study and were fasted from midnzht 

i ode | aight before the experiment. Studies were ©n- 
duced with the patient either upright in bed cr resting 


oo 
abetes :n the immediate family; (5) Rh isosensitization; 
(6) multiple gestation; (7) medications, other than i iron, 
folic aad, and multiple vitamin supplement. Cigarette 


smoking was not permitted during the study and pa- 


tients were asked not to smoke for at least 10 hours 


prior to the study. A summary of patient. data and fetal. 


outcome is presented in Table I. | w IM E 
At the time of the study all fetuses were normal for. 
gestational age as assessed by history, symphysi sis fundal 
height, and biparietal diameter. Fetus 21- delivered 
prematurely at 35 weeks’ gestational age.  Fetuses 8, 16, 
and 14 were below the third percentile for weight when 
delivered.’ Fetus 7 was on the tenth percentile for 
3 weight and gestation at delivery and was delivered at 38. 


_ weeks because of maternal hypertension that devel- 


y a ateral recumbent position. 
Observations of the fetuses were made with a 


k d real-ime. EEES, section scanner.* Individual fetal 


breaching movements were identified on a video moni- 
tor and. coded on a chart recorder? with an event 


Y marker as described by Patrick and associates.?: 5 G-oss 


-fetal body movements were indicated on the chart re- 


$ corder by a second event marker and were defined as 


-fetal activity sufficient to prevent recognition of ftal 
_ breaching movements. Apnea was defined as the ab- 
senc- of fetal breathing and gross fetal body meve- 


i 

t . 

oped ar 37 weeks. It is of interest that all three small for d me ms for six or more seconds. Measurements of the 
UTE 


dates fetuses made fetal breathing movements during (— timeduring which fetal breathing movements occurred 
-the studies. These fetuses were not excluded from the | t vot include episodes of apnea or gross fetal body 
» study because they were normal by all. criteria at the v | _ movements. Portions of the records that could nox be 
. time of observation. All 22 fetuses had Apgar scores 
5 = greater than 9 at five minutes. There were no cesarean 


X a: d Di tic R h C ion, 
sections ays none of the patients PRESIS: fetal dis- | Mode er oray i ae Corpora 


. Tempe, Arizona. 
ness during labor. P7 ‘ Xe Pas} 7A, -- Instruments Company, Quincy, slas- 


Patients» were instructed to increase their carbohy- |. sachsset:s. 
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received glucose and 2.7 + 0.8 per cent of total time in 
patients that received water. 

During the five-hour observation period, fetal breath- 
ing movements, gross fetal body movements, and 
apnea were analyzed in successive 15 minute periods. 
Respiratory rate was calculated every 25 seconds dur- 
ing breathing episodes for each 15 minute period dur- 
ing the study. 

A venous catheter in the antecubital fossa was main- 
tained with a mini drip of 0.9 per cent sodium chloride, 
and 13 samples of free flowing venous blood were 
taken during the five-hour study. Each 3 ml. sample 
was collected in tubes containing 14 mg. of potassium 
oxaloacetate and 17.5 mg. of sodium fluoride. Plasma 

* glucose determinations for each patient were per- 
formed by batch analysis by the Hoffman method of 
ferricyanide reduction on an AutoAnalyser Model I. 
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The coefficient of variation of the assay was 1.0 per 
cent. 

Observations of fetal breathing movements began at 
0800 hours (t — 120 minutes) and ended at 1300 hours 
(t + 180 minutes) (Fig. 1). At t — 0 minutes the inves- 
tigator left the room and a nurse not involved in the 
study gave the paüent either a 50 Gm. oral glucose 
drink or an equal volume of tap water. Patients drank 
the solution over a two-minute period and were in- 
structed not to mention to the investigator which solu- 
tion they received. The investigator returned to the 
room and all subsequent observations of fetal breath- 
ing activity were made with the patient in a sitting posi- 
tion. Results presented represent grouped means and 
standard errors of the mean for each 15 minute inter- 
val during the recording period in 22 fetuses. Sig- 
nificance was determined with a t test for small samples 
with variance not assumed to be equal, as described by 
Bailey.’ 


Results 


Twelve patients received a 50 Gm. glucose drink. 
The mean maternal venous plasma glucose concentra- 
tion during the control period was 81.4 + 1.3 mg. per 
100 ml. and following the glucose drink rose signif- 
icantly to 154.8 + 7.2 mg. per 100 ml. at t + 45 min- 
utes (p < 0.001) (Fig. 2). Att + 120 minutes the plasma 
glucose was 113.0 + 5.9 mg. per 100 ml. and decreased 
to 89.7 + 7 mg. per 100 ml. at t + 180 minutes, which 
was within 7 mg. per 100 ml. of the control glucose 
concentration. £ 

Ten patients received water. The mean plasma glu- 
cose concentration during the control period of obser- 
vation was 80.4 + 1.6 mg. per 100 ml. (Fig. 2). This was 
not statistically different from the glucose concentra- 
tion during the control period in the 12 glucose-treated 
patients. The plasma glucose concentration remained 
within 1 to 2 mg. per 100 ml. during the entire study / 
period in the water-treated patients. 

In the glucose-treated patients fetal breathing move- 
ments increased significantly from 23.2 + 2.0 per cent 
during the two-hour control period to 40.0 + 4.5 per 
cent during the three-hour study period (p « 0.01). 
The peak fetal breathing activity was 59.0 per cent at 
t+ 105 minutes (Fig. 3). In patients who received 
water fetal breathing activity decreased from 20.6 + 
1.7 per cent during the control period to 17.2 + 1.6 
per cent during the study period (p < 0.01). The 
amount of fetal breathing activity during the control 
period of patients who received either glucose or water 
was not significantly different. ~ 

In glucose-treated patients the per cent time spent 
breathing was not significantly increased until 60 min- 4 
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utes following the oral glucose load (Fig. 4). The peak 
in per cent time spent breathing was 59.0 + 5 per cent 
and occurred 105 minutes following the glucose drink. 
This was 60 minutes following the peak in maternal 
plasma glucose concentration. The per cent time spent 
breathing remained elevated during the second and 
third hour following glucose ingestion. The maternal 
glucose concentration declined from 148 + 8 mg. per 
100 ml. to 92.6 + 4 mg. per 100 ml. during the period 
of maximal fetal breathing activity. 

Fetal breathing movements were not recorded in 71 
of the 422 observation periods in the 22 patients stud- 
ied. T aere was no fetal breathing in 24 per cent of the 
15 minute intervals (40 of 168) during the two-hour 
control periods in both glucose and water-treated pa- 
tients. During the first hour following ingestion of the 
drink there was absence of fetal breathing activity in 13 
per cent of the 15 minute periods in patients who re- 
ceived glucose (six of 48) and 23 per cent of 15 minute 
periods analyzed (nine of 40) in patients that received 
water. There was a significant difference during the 
second and third hour of observation when no fetal 
breathing movements were observed in three per cent 
of 15 minute periods (three of 86) in the group that 
received glucose compared with 16 per cent of the 15 
minute periods (13 of 80) in the group that recieved 
water (p < 0.05,* Table II). f 

From time to time, in 19 of the 22 fetuses studied, 
chest and abdominal wall activity best described as hic- 
coughs was observed. This was characterized by the 
rapid inward and outward chest wall movements as 
previously described by Patrick and associates.” "^ The 
mean length of hiccough episodes was 8.2 + 1.9 min- 
utes ir the glucose group and 9.2 + 2.2 minutes in the 
contrel group. Hiccoughs did not seem to be related to 
maternal glucose concentration, maternal position, or 
time of day. 

There was no relationship between gross fetal body 
movements and maternal glucose concentration. In the 
12 glucose-treated patients the per cent time spent 
making gross fetal body movements was 6.0 + 0.4 per 
cent ir the control period of observation and 7.2 + 0.4 
per cent in the experimental period. This was not 
significantly different from the 10 patients that re- 
ceived water who made gross fetal body movements 
5.7 € ).6 per cent during the control period and 
7.1 + 9.4 per cent during the experimental period. 

There was no relationship between fetal respiratory 
rate during breathing episodes and maternal glucose 
concentration. In the glucose-treated group the rate of 
fetal breathing movements during breathing episodes 
was 43 ptt minute in the control period and 44 per 


*Chi-square test of significance. 
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Fig. & The relationship between maternal plasma glucose 
concemtmation and fetal breathing activity. Peak maternal 
plasma glucose concentration occurred at t + 45 minates. 
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minute during the experimental period. This was not 
significantly different from the water-treated patients, 


Comment 


This study demonstrated that the oral administration 
of 50 Gm. of glucose to mothers resulted in signif- 
icantly increased fetal breathing activity. Fetal breath- 
ing activity was increased from 23.2 + 2 per cent dur- 
ing the control period to 40 + 4.5 per cent during the 
three-hour experimental observation period (p < 0.01). 
Similar increases in fetal breathing activity were ob- 
served by Patrick and associates? during the second and 
third hour following 800 calorie meals. A significant 
increase in fetal breathing activity was not seen until 
one hour following the glucose drink. Maximal fetal 
breathing activity was not observed until 105 minutes 
following ingestion of the glucose solution which was 
one hour after the peak maternal plasma glucose con- 
centration. 

Fetal breathing activity was absent only three per 
cent of the time when 15 minute observation periods 
were confined to the second and third hour following 
ingestion of the glucose solution. Patrick and col- 
leagues" studied fetuses continuously for 94 hour 
periods during the last six weeks of gestation and ob- 
served periods of absence of fetal breathing move- 
ments for up to 108 minutes. They concluded that 
when observation periods were made at random it was 
necessary to observe fetuses for more than two hours to 
determine fetal breathing patterns. Clinically any test 
requiring an observation period of more than two 
hours would not be practical. The present study dem- 
onstrated that maternal carbohydrate intake is one of 
the factors that must be known to allow proper inter- 
pretation of fetal breathing studies. Since the presence 
of fetal breathing has been associated with fetal health, 
clinical trials might be designed to use 15 minuteobser- 
vation periods of fetal breathing movements two hours 
after the maternal ingestion of a 50 Gm. oral glucose 
load to determine the presence or absence of fetal 
breathing movements. 

The mechanism for increased fetal breathing activity 
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following an increase in maternal glucose concentra- 
tion is not known. Central chemosensitive areas which 
respond to increased carbon dioxide concentration are 
present in the ventral surface of the medulla in the 
human.* The chemical environment of the receptors is 
governed by cerebrospinal fluid, local blood flow, and 
local metabolism. The human brain utilizes glucose as a 
source of energy. The rate-limiting step for glycolosis is 
adenosine diphosphate depletion and accumulation of 
1-6 diphosphofructose. The end products of aerobic 
oxidation of glucose are carbon dioxide and water.? It 
is possible that the local excess of carbon dioxide pro- 
duced by increased oxidation of glucose might stimu- 
late the chemosensitive areas in the medulla and pro- 
duce increased fetal breathing activity. 

This study demonstrated that the maximum fetal 
breathing response occurred 105 minutes following an 
oral glucose load and 60 minutes following the peak 
maternal glucose concentration. The carrier-mediated 
sodium-coupled transport of glucose across the jejunal 
brush border" explained the gradual increase in ma- 
ternal plasma glucose concentration observed follow- 
ing the oral glucose drink. Similarly, placental transfer 
of glucose is stereospecific and carrier mediated and 
can be saturated by high maternal blood glucose con- 
centrations." The transfer rate across the human 
placenta is extremely rapid and is about equivalent in 
both directions. !? Oakley and associates? demon- 
strated that intravenous glucose infusion during labor 
to both normal and diabetic women produced hyper- 
glycemia in the fetus within 10 minutes of admin- 
istration of the glucose. Regardless of the degree of 
maternal hyperglycemia, however, fetal glucose con- 
centration was always lower than the maternal, and 
fetal glucose concentrations were consistently less than 
200 mg. per 100 ml., supporting the concept that the 
placenta prevents unlimited transport of glucose to the 
fetus.? Furthermore, the fetal hyperglycemia in Oak- 
ley's studies produced increased fetal serum insulin 
concentrations in fetuses of both normal and diabetic 
mothers. In the present experiment fetuses were pre- 
sented with a gradually increased glucose load which 
may have caused an increased insulin release. This 
mechanism might have operated up to a certain point 
beyond which fetal plasma glucose would have risen to 
higher concentrations. A delay in peak fetal glucose 
concentrations combined with the time necessary to ac- 
cumulate excess carbon dioxide locally in the brain 
from increased oxidation of glucose might have ex- 
plained the 60 minute lag between peak maternal 
glucose concentrations and maximal fetal t breathing 
activity. ? 

Another explanation for the time lag between peak 
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maternal glucose concentrations and maximal fetal 
breathing activity might be that redistribution of ma- 
ternal cardiac output to the gastrointestinal tract fol- 
lowing a meal or an oral glucose load might result in 
diminished uterine placental arterial blood flow. A 
change in uterine placental arterial blood flow could 
cause decreased glucose transport to the fetus during 
the time of elevated maternal glucose concentration 
and a delay in the transport of glucose to the fetus. 
The control of breathing activity in the fetus is un- 
known. It is possible that increased production of car- 
bon dioxide from local excessive glucose oxidation in 
the chemosensitive areas of the ventral medulla might 
accourt for the increased fetal breathing activity ob- 
served following maternal hyperglycemia. It was dem- 
onstrated that the administration of a 50 Gm. oral 
glucose load to healthy women with uncomplicated 
pregnancies at 32 to 34 weeks' gestation produced in- 
creased human fetal breathing activity. Therefore ma- 
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ardiac output and its distribution and organ blood flow 
in the fetal lamb during ritodrine administration 
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The response of the fetal circulation to beta adrenergic stimulation with ritodrine 
hydrochloride has been investigated by long-term monitoring of the fetal lamb in utero. 
Ritodrine was infused intravenously either into the ewe or directly into the fetus, and 
cardiovascular and acid-base responses were measured. Fetal cardiac output and its 
distribution were measured with the use of radionuclide-labeled microspheres. The output of 
each ventricle also was measured by means of long-standing implanted electromagnetic 
flow transducers around the ascending aorta or pulmonary trunk during infusion of ritodrine 
at various rates into the fetus. Infusion of ritodrine (1.9 mcg. per kilogram per minute) into 
the ewe caused no change in fetal heart rate, blood pressure, cardiac output, or umbilical 
blood flow, but did cause an increase in fetal adrenal and myocardial blood flow. Ritodrine 
infused directly into the fetus produced a marked increase in fetal heart rate and a minimal 
change in cardiac output. There were no significant changes in fetal or maternal acid-base 
balance during the ritodrine infusions. (AM. J. OBSTET. GYNECOL. 132: 42, 1978.) 


BETA ADRENERGIC DRUGS are being used with in- 
creasing frequency in obstetric practice. At present the 
B;-adrenergic compounds are being used as effective 
inhibitors of premature labor.' Furthermore, there are 
suggestions that beta adrenergic drugs may be useful in 
treating acute fetal distress during labor.” ? Also, some 
reports suggest there may be a decreased incidence of 
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respiratory distress syndrome associated with use of 
two of these agents, isoxsuprine and salbutamol.* 5 

The recently developed epinephrine derivatives, in 
general, are well tolerated by the mother as their action 
appears to be more specific for the uterus than the 
cardiovascular system and, in general, they have f;- 
effects rather than being specific for B,-activity. Clinical 
trials with these drugs have shown that both maternal 
and fetal tachycardia may result after high-dose intra- 
venous infusions.‘ However, knowledge of the fetal 
cardiovascular responses to these agents is limited. 

We felt that it was important to study the action of 
one of these drugs on the cardiovascular system and we 
chose ritodrine hydrochloride, as it is currently under- 
going extensive clinical trials in the United States. 

In this report we present results concerning the ef- 
fects of ritodrine on the circulation as determined by 
long-term monitoring of the fetal lamb. Fetal cardiac 
output and its distribution were measured with labeled 
microspheres during infusions of ritodrine into the 
ewe or directly into the fetus. Fetal right and left 
ventricular outputs also were measured separately, 
using long-standing implanted flow transducers, dur- 
ing infusion of ritodrine at increasing wales into the 
fetal lamb. 
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Material and methods 


We used 17 unregistered pregnant sheep of known 
gestatonal ages. Operation for insertion of maternal 
and fetal catheters or transducers was performed as 
described previously at gestational ages varying from 
113 to 143 days.* ° Low spinal anesthesia was obtained 
using 2 to 3 ml. of 1 per cent tetracaine hydrochloride. 
Small amounts of sodium pentobarbital were adminis- 
tered intravenously for sedation as needed. Polyvinyl 
catheters (0.070 inch inner diameter, 0.095 inch outer 
diameter) were inserted through a maternal femoral 
artery and vein into the descending aorta or inferior 
vena cava and led subcutaneously to a stab wound in 
the maternal flank. Following surgical preparation 
of the maternal abdomen, the uterus was exposed 
through a low abdominal midline incision. Polyvinyl 
catheters (0.030 inch inner diameter, 0.048 inch outer 
diameter) were inserted in turn into the femoral artery 
and vein and the fetal carotid artery and jugular vein 
through a small uterine incision. A polyvinyl catheter 
was placed into the uterine cavity and electrocardio- 
graphic (ECG) leads were sewn to the fetal chest. 

In seven animals an additional operation was per- 
formed on the fetal thorax. An incision was made in 
the third or fourth left intercostal space of the chest, 
the fetal thorax was entered, and precalibrated elec- 
tromagnetic flow transducers* were applied around 
either the main pulmonary trunk or the ascending 
aorta or in one fetus around both vessels, as previously 
described. All catheters and flow transducers were 
brought to the maternal flank through a subcutaneous 
tunnel and covered at the exit point with a nylon 
pocket. The vascular catheters were filled with a hepa- 
rin solution (1,000 U. per milliliter) and closed with 
metal plugs. These catheters were flushed daily with 
saline solution and then refilled with heparin. After 
operation, 200 mg. of kanamycin were injected into the 
amnictic cavity for the first four postoperative days. 
The studies were performed three to 27 days after op- 
eration with the ewe standing undisturbed in a mobile 
cage. 

The maternal and fetal arterial blood pressures and 
the intra-amniotic pressures were measured with the 
use of pressure transducers} mounted at the level of 
the maternal heart and at miduterus, respectively. 
They were connected to a direct writing recorder. The 
fetal arterial blood pressure was corrected by subtract- 
ing the intra-amniotic pressure. The maternal and fetal 
heart rates were recorded with a cardiotachometer 


*C and C Instruments. Culver City, California. 


tModez 23Db, Statham Instruments, Inc., Oxnard, 
California. 
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Response of fetal circulation to ritodrine 43- 


trigzered by the pulse pressure transducers gy from 


fetal ECG leads. Fetal and maternal arterial food gases 
and pH were measured at 39? C with a Radiometer 
bloed gas analyzer* with appropriate microelectrodes. 


All nfusions were performed using precalibrated con- 
star- infusion pumps. Ritodrine was diluted in isotonic — 


salime for all the infusions. 

F=tal cardiac output and its distribution were studied 
wit radionuclide-labeled microspheres (15 u in diame- 
ter) as previously described.'! The radionuclides used 
wer» 15], Ce, Sr, Cr, and Nb. Microspheres 
labcied with two different nuclides were injected simul- 


taneously into the fetal femoral and jugular veins, and NO 
the reference blood flow samples were obtained from 


the femoral and carotid arteries using a withdrawal 
rate of 5 to 8 ml. per minute. š 
Microspheres were injected at the end of a one-hour 
con ro] period during which maternal and fetal 
femoral arterial pressures and intra-amniotic pressures 
wer- measured continuously to confirm the steady state 
of tae preparations. Maternal blood was infused into 
the fetus in order to replace the volume of fetal blood 


that had been withdrawn during the microsphere 


stucies. Fetal arterial blood gas tensions and pH were 
determined twice during the control period and before 
and after each microsphere injection. Before starting 
the ritedrine infusions, fetal heart rate and arterial 
bloc: pressure were checked for stability. At the end of 
the ritedrine infusion a second pair of microspheres 
wer- imjected and arterial blood gases and pH were 
mezsured once again. 

In those animals with long-standing implanted elec- 
tromagnetic flow transducers, the flow signals from the 
mara pulmonary trunk (representing right ventricular 
outgut. RVO) and the ascending aorta (representing 
the left ventricular outflow, LVO, minus coronary 
bloed ow) were recorded continuously during the 
stucy periods. Stroke volume (SV) was calculated for 
each ventricle from the heart rate and cardiac output. 

Aa completion of the study the ewe was killed with an 
ovexdose of pentobarbital and potassium chloride and 
the uterus and its contents were removed, dissected, 
and weighed. The tissues were then carbonized and 
courted using an automatic gamma changer and 
mulaple-channel pulse height analyzer and punch 
carcs." 

Studies were performed in three groups of animals: 

Group 1. In the first group of five animals ritodrine 
wasinfused into the ewe at constant infusion rates of 
between 1.4 and 2.4 mcg. per kilogram per minute 


*Loncon Co., Cleveland, Ohio. 
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a —— Tabl epus and fetal arterial acid-base balance, 


blood prisure, and heart rate before and during 
ritodrine infusions into five ewes (mean constant 


infusion rate of 1.9 mcg. per kilogram per minute) 


Gestational age (days) 131 GES 
. Fetal weight (kg.) 2.5 3 0.5 
Maternal arterial: 
pH 7.48 + 0.02 7.48 X 0.02 
Po, (torr) 99... 35.75 99 + 4 
Pco, (torr) 31 xoc] 31 t-i 
Systolic pressure 109; ccm 4 NT 5 
(mm. Hg) 
Diastolic pressure Tb uu feta “5 
(mm. Hg) 
Heart rate (b.p.m.) LOE (5*6 Jis TCR 8* 
Fetal arterial: 
|. pH 7.93 + 0.01 7.33+ 0.01 
Po; (torr) 20 "28 ^] EI e 2 
Pco, (torr) 49. ^19 BBS 2 
Systolic pressure ue AEn EE 57 + 4 
(mm. Hg) 
` Diastolic pressure 9T 54 Ms ae A i- 
.. (mm. Hg) 
Heart rate (b.p.m.) 186 +20 oe 5 x46 





Values are means + standard errors of the means. 
*p « 0.05. 


Table II. Fetal cardiac output and organ blood 


—. flow distribution before and during 


ritodrine infusions into five ewes (mean constant 


| A . infusion rate of 1.9 mcg. per kilogram per minute) 
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Cardiac output Bp7. AETA 560 + 41 
(ml./kg./min.) 

Stroke volume (ml.) 3.19+ 04 3.05€ 0.3 

Umbilical blood low 186 + 15 180." x. 20 
(ml./kg./min.) 

Organ blood flow (ml. | min.|100 Gm.): 
Heart 224. x 32 321 ie 5..69 
Lungs HU E^ 38 99 4% 3 
Brain 150) En 22 163 + 34 
Gut AU 3 0 78. De I5 
Spleen 3 421. x 95 2001; 1.76 
Kidneys ARA uie LA 2921, 4-23 
Adrenals © 588 ' + 157 894 + 248* 
Skin 30 5. x 8 S0 cx 10 
Carcass 28.354518 EN SE 3 

Per cent of cardiac output to: 
Heart 2:39 ES 40 + 0.6 
Lungs Goi M E Wdvk 4.8 
Brain 48 + 0.8 53 x... 14 
Gut 60 + 08 58. *. 08 
Spleen quu» LA e 10 + 03 
Kidneys 3.4 4^ SOR 2) eS. S et . 0.8 
Adrenals 0.17 = :0.05 . 0.242. 0.07* 
Skin 80 “+ h4- 7.8 + 0.4 
Carcass 349 2. See tee. 4 23 
Placenta 32:5 "kv PTSB- 2.9 





Values are means + standard errors of the means. 
*p « 0.05. 







Table III. Maternal and fetal acid-base balance, blood 
pressure, and heart rate before and during ritodrine 
infusions into six fetal lambs (mean infusion rate 
was 1.2 (mcg. per kilogram per minute) 


Gestational age (days) 136 +4 
Fetal weight (kg.) 3.0 + 0.3 
Maternal arterial: | 
pH, 7.47+ 0.02 7.51+ 0.01 
Po, (torr) 92° x:2 96 a= 3 
Pco» (torr) Sb: Ef i y ww 3 
Systolic pressure H6. 'x'4 ili 4 
(mm. Hg) 
Diastolic pressure /B8 Se VA st vg 
(mm. Hg) 
Heart rate (b.p.m.) 107 + 4 4E. 8 
Fetal arterial: 
pH, 7.88 + 0.01 7.36 + 0.01 
Po, (torr) 2S 42 21 t0 
Pco; (torr) 46. —- + 2 47 Tou 
Systolic pressure OG 22.33 SB fend 72 
(mm. Hg) 
Diastolic pressure 30TH 304. ee 4 
(mm. Hg) 
Heart rate (b.p.m.) 1597. 235-41] 308 "x 11* 





Values are means + standard errors of the means. 
*p « 0.05. 


Table IV. Fetal cardiac output and its distribution 
before and during ritodrine infusions into six fetuses 
(mean infusion rate was 1.2 mcg. per kilogram 

per minute) 


Cardiac output $12, 7° 25 489 + 40 
(ml./kg./min.) 

Heart rate (b.p.m.) 159- «de «11 208 . = 11 

Stroke volume (ml.) 3.00- 0.17 243+  0.32* 

Umbilical blood flow 174 + 9 1565s 2 16 
(ml./kg./min.) 

Organ blood flow (ml. | min./100 Gm.): 
Heart 198. 22 218. 3.1 
Lungs 157 + 42 290. . 55 
Brain 148 48 105 + 14 
Gut S9 ur: a a M. 
Spleen 450 € 123 ee NM o 
Kidneys 23d ur L- i90 -^i. 25 
Adrenals 443 — + 188 ie > :*.365* 
Skin Le 4*5 3 ie ee. 2 
Carcass PEN E Ronit 4 

Per cent of cardiac output to: 
Heart do EV 9.8 S.A ES 20:2 
Lungs Se is L8 LKO €. 3:6 
Brain 41 X. 03 TEC W3 
Gut 44. .07 t5 00.6 
Spleen 13 + 04 13 — . 0.3 
Kidneys Sow. OF. Rie e+) 0:3 
Adrenals 0.12+ 0.04 0.21+ 0.08* 
Skin RR * (09 fame te? 1.7 
Carcass 984 + 19 26.0 + 16 
Placenta PEO. 3E 3S my + 22* 


Values are means + standard errors of the means. 
*p < 0.05. YR 
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LEFT VENTRICLE 









RITODRINE RECOVERY 
(2 j,G/KG/MIN) (60 MINS) 


CONTROL 


Fig. 1. Graphic display of heart rate (HR), left or right vemmicular output (LVO or RVO), and stroke 
volume (SV) changes before, during, and after ritodrine fusion into two fetal lambs. 


(mean rate of 1.9 mcg. per kilogram per minute). 
These infusion rates of ritodrine and their duration 
have been shown to inhibit significantly uterine activity 
in the sheep without causing maternal agitation." The 
duration of the infusion varied from 30 to 90 minutes 
with the mean duration being 67 minutes. Fetal cardiac 
output and its distribution were measured with radio- 
active microspheres; heart rate, arterial blood pressure 
and pH, and blood gases were measured as described 
above. 

Y Group 2. In six animals ritodrine was infused di- 
rectly into the fetus—through the femoral vein cathe- 
ter in five experiments and into the jugular vein in the 
sixth. The infusion was increased slowly until stable 
fetal tachycardia was obtained. The mean infusion rate 

was 1.2 mcg. per kilogram per minute with a range of 
0.68 to 2.6 mcg. per kilogram per minute (as deter- 
mined by fetal weights at the termination of the exper- 
iments). The mean duration of the infusion was 29 
minutes (range, 20 to 45 minutes). The total volume of 
infused drug was less than 3 per cent of the calculated 
circulating fetoplacental blood volume. Two of the six 
fetal lambs showed evidence of growth retardation 
when examined at the end of the study using criteria 
previcusly established in our laboratory.'* Fetal cardiac 
output and its distribution as well as heart rate, blood 
pressure, and arterial pH and blood gases were mea- 
sured as in Group 1. 

Group 3. In seven animals the fetal circulation was 
studied continuously by means of electromagnetic flow 
transducers. In five animals RVO or LVO was mea- 
sured during infusion of ritodrine into the superior 

" (three) or inferior (two) vena cava of the fetus. The rate 

of ritodrine infusion was doubled every five to 10 
minutes, fgom a rate of 0.8 to one of 3.3 mcg. per 
kilograrh per minute. In two other experiments the 
: ewe was infused with ritodrine for 50 minutes at a rate 
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of exh vai was calculated (1) for the 15 to 40 E É: 
minte control period, (2) during each different infu- E. : 
sion rate of ritodrine, and (3) during the recovery 
perfec at 15 minute intervals. | 

Stt stical evaluations were made using the paired P 
test, each animal serving as its own control. 


Results 


Group 1. There were no significant changes in ma- 
ternal or fetal arterial pH or gas tensions when rito- - E 
drire was infused at constant rates into the ewe (Table. m 
I). Maternal heart rate rose ig 47 per cent from amean Ei) 


pressures ad fetal heit rate remained unaltered. 
The effects of the maternal ritodrine infusions on 
fetal cardiac output, stroke volume, and organ biood ~ 
flow ere tabulated in Table II. Sufficient numbe:s of 
mic-ospheres were present in all organs and tissues | 
counted to permit determination of blood flow.? The 
only significant change observed was an increase in 
fetal adrenal blood flow (52 per cent). Although hot! Fists : 
statistically significant there was a trend of an incsease — A 7 
(43 per cent) in blood flow to the fetal myocardium. T i 
Umbilical blood flow was not changed. The percemtage — m. 
of fetal cardiac output delivered to the adrenals was — 2 
sigri cantly increased, along with a trend (38 per sent) | FB 5 
of ar increased percentage being delivered tc the tha z 
heart. i: I 
Group 2. With the fetal ritodrine infusions no ae 
signi cant changes occurred in the fetal or maternal 
artemia! acid-base balance or in maternal arterial blood - 
pressure or heart rate, while the fetal heart rate ine 
creased as experimentally designed (Table III). The Am 
fetal arterial systolic pressure tended to fall (12 per. x A i 
cent.. fe A 
There was no sigue age. in the mean fetal — 
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volume. 


Values are mean + standard errors of the means. 
*p « 0.05. 


























combined ventricular cardiac output, although cardiac 
output did increase slightly in five fetuses and fell in 
one. Stroke volume decreased during the fetal tachy- 
cardia. Blood flow to the adrenals was increased 
significantly (58 per cent) along with a trend (38 per 
cent) of an increase in myocardial blood flow. Absolute 
umbilical blood flow was not altered, but the per cent of 
cardiac output delivered to the placenta was decreased. 
The per cent of cardiac output going to the adrenals 
was increased significantly and output going to the 
heart tended to rise (Table IV). 

The absolute blood flow, as well as the fraction of 
cardiac output, supplying the fetal lungs was variable. 
In four normal fetuses the ritodrine infusion resulted 
in a slight decrease in pulmonary blood flow, but a 
marked increase in lung flow was noted in two 
growth—retarded fetuses (280 and 730 per cent) dur- 
ing the ritodrine infusions. 

The animals of both Groups 1 and 2 did not show 
any changes in blood pH and gas tensions during the 
different infusion rates of ritodrine into the fetal lam b. 
Group 3. The effects on LVO, RVO, and SV of in- 
fusing ritodrine into the fetus are summarized in Table 
V and depicted in Fig. 1. Although the number of ani- 
mals in either right or left ventricular experiments was 
too small for statistical analysis, the changes seen on 
both sides of the heart were consistent. Heart rate and 
ventricular output increased in both left and right 
ventricular studies. The SV of both ventricles was 
maintained or slightly reduced at all infusion rates and 
was maintained after the infusions had been discon- 
tinued and the heart rates had returned to normal. 
Similar but smaller changes in LVO and RVO were 
seen in two fetal lambs during the infusion of ritodrine 
to the ewe. 


Comment 


It has been reported previously that tritium-labeled 
ritodrine is transferred across the placenta, but the 


Ritodrine (mcg. [hg. [ min.) 


^ 
HR (b.p.m.) 194. 510 200 +14 

LVO (ml./min.) 358 .+.38 374 +44 

LSV (ml.) 197+ 0.16 2.02 + 0.25 
RVO (ml./min.) 768 + 36 804 +45 

RSV (ml.) 3.83 + 0.14 3.63 + 0.08 
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Table V. Fetal heart rate and left and right ventricular output before, during, and after ritodrine 
infusNs into five fetal lambs 





208 + 15 -a p se + (he 199 +13 

389 +49 413. 67 411 + 57 
1.96 - 0.21 201+ 0.26 2.30 + 0.29 

794. . x7] 815 2912 829 +42 
3.53 + 0.15 3.53+ 3.80 3.89 + 41 


Legend: Hr, heart rate; LVO, left ventricular output; LSV, left stroke volume; RVO, right ventricular output; RSV, right stroke 


, 


ritodrine concentrations in the fetus are much lower 
than those in the ewe.'! This finding indicates that 
ritodrine, or an active metabolite, is transferred across 
the placental circulation from the mother to the fetus. 
In these studies ritodrine infusions into pregnant ewes 
resulted in changes in the fetal circulation that were 
quantitatively small yet qualitatively similar to altera- 
üons seen with a direct fetal infusion. The only sig- 
nificant change was an increase in adrenal blood flow 
with a trend of an increase in myocardial blood flow. 

When ritodrine was infused into the ewe at doses 
that significantly inhibit uterine contractions, there 
were no changes in the fetal heart rate, arterial blood 
pressure, cardiac output, or umbilical blood flow, 
findings which are consistent with our previous find- 
ings." Others have reported that there were no changes 
in fetal heart rate or umbilical blood flow in the sheep 
or human fetus at low infusion rates but that there was 
an increase in fetal heart rate and umbilical blood flow 
at higher infusion rates into the mother.'? 

However, even in the present studies there were no 
changes in fetal heart rate at low infusion rates of rito- 
drine into the mother, yet there did appear to be a 
redistribution of cardiac output with an increase in 
blood flow to the adrenals and possibly, although not 
proved statistically, to the myocardium. These altera- 
üons in adrenal and possibly myocardial blood flow 
may have some significant implications, as discussed 
below. 

Ritodrine infused directly into the fetus at rates 
sufficient to produce fetal tachycardia resulted in no 
change in mean cardiac output and a decrease in SV. 
Blood flow to the adrenals was significantly increased 
and blood flow to the fetal myocardium tended to in- 


crease although this change was not statistically sig- V. 


nificant. Absolute umbilical blood flow did not change 
significantly, but there was a decrease in the 
of the cardiac output distributed to the um 
cental circulation. 


rcentage 
ilical-pla- 


4 h : z 4 7M i | PPM e ANY 
Volume 132 
Number 1 
nD 
Recovery (min.) 
16-30 31-45 46-60 
205.- + 16 190 +10 190 +14 
386 + 43 384 +39 372 +48 
2.03 + 0.21 2.02+ 0.16 1.96 + 0.27 
830 +910 863 853 
3.97 3- 4.53 4.22 4.05 


——— Ó d ——— ——— —— — ————— 


The only previous study on fetal cardiac output and 
its distribution during beta adrenergic stimulation with 
isoproterenol was associated with a similar increase in 
heart rate and myocardial blood flow, but there also 
-was an increase in umbilical blood flow.’ This was a 
short-term study in fetal lambs, many of which were 
hypoxemic and acidemic. Later long-term experiments 
in fetal lambs with flow transducers have, however, 
confirmed the small increase in fetal heart rate and 
umbilical blood flow during intravenous isoproterenol 
infusion." Since the umbilical blood flow was found to 
depend on heart rate and also on blood pressure 
changes, the small fall in fetal blood pressure seen in 
the present studies may have counteracted the positive 
effect of fetal tachycardia on umbilical blood flow. 

The increase in adrenal blood flow was found in all 
fetuses during both the maternal and fetal infusions. 
This could result in alterations in the steroidal or 
neuroendocrine hormonal status of the fetus, as is seen 
with fetal stress.'* In acute fetal stress due to hypox- 
emia and acidemia, the blood flow to the adrenals is 
elevated, as was seen also in the baseline adrenal 
blood flow in the two growth-retarded fetuses with 
chronic mild hypoxemia. Catecholamine stimulation 
and beta adrenergic stimulation also have been shown 
to increase fetal breathing movements.?? ?! It is in- 
teresting to speculate on whether ritodrine might affect 
either catecholamine secretion or glucocorticoid pro- 
duction. Either of the above explanations would help to 
explain the decreased incidence of respiratory distress 
syndrome that has been related to treatment with beta 
adrenergic drugs. ^? 

An interesting difference between the normal fe- 
tuses and the growth-retarded fetuses was the response 
of the pulmonary vasculature to ritodrine administra- 
tion. In the normal fetuses the pulmonary blood flow 
was slightly decreased, whereas in the growth-retarded 
fetuses there was a marked increase in pulmonary 
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blood fow. In these two fetuses the 
was lower than normal and consist | 
ous findings in growth-retarded fguses.? We speculate 
that the growth-retarded fetygfs may be characterized 
by puimocnary vasoconstriction and may react to beta 
adrenergic stimulation with a reactive pulmonary hy- 
perenia. A marked increase in pulmonary blood flow 
could -esalt in a secondary reduction in umbilical blood 
flow that could seriously compromise the fetus or lead 
to its death, an event which is not unusual in severely 
growt3-retarded fetuses.” However, in these particular 
experments there were no adverse effects on acid-base 
status in «he growth-retarded fetuses or in the normal 
fetuses that received ritodrine infusions. 






t with ougeprevi- 


The studies of LVO and RVO with flow transducers | 


demon:trate that ritodrine has a definite chronotropic 
effect. and probably a slight inotropic effect. Although 
SV was maintained or slightly decreased during the 
ritodr me induced tachycardia, stroke volume was ac- 


tually higher during the recovery phase when heart ` 


rate had returned to normal. This is in agreement with 
previcus studies from this laboratory that have shown 
that the effects of isoproterenol infusions are mainly 
chronatropic.4 The fetus increases cardiac output 
mainly by an increase in heart rate and has only a slight 
ability tc increase stroke volume.” The increase in 
myocardial blood flow would be of benefit in meeting 
the increased circulatory and metabolic demands. 
These studies have shown a positive chronotropic 
and amiłd inotropic effect of the beta adrenergic drug, 
ritodmne. on the fetus. Previous studies have demon- 
strated the negative chronotropic and inotropic effects 
of sueh beta blocking agents as propranolol and prac- 
tolol.= One may therefore conclude that beta receptor 
functicn is important in the regulation of the fetal cir- 
culation. During stress or during beta stimulation, the 
fetus can increase heart rate and also can redistribute 
cardiac cutput to the benefit of the myocardium and 
the adrenals. It is possible that even small amounts of 
ritodrine given to the ewe may cause an augmentation 
of the blood flow to the fetal adrenals, and conceivably 
to the fetal myocardium, which may be of assistance to 
the fems during its intrauterine existence ard in its 
adaptation to extrauterine life. 


We thank Miss Francoise Mauray, Mr. Carl McWat- 
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skillfel technical assistance and Dr. Julien Hoffman for 
his statistical guidance. 
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Fetal heart rate reaction to amniocentesis as 


an indicator of fetal well-being 


JOHN T. HARRIGAN, M.D., F.A.C.O.G. 


JOSEPH F. MARINO, D.O. 
Leng Branch, New Jersey 


The reaction of the FHR to amniocentesis in 43 pregnancies is repc-tec. In 10 pregnancies 
the FHR reacted with deceleration. Eight of the 10 patients underwent subsequent labor 
ard all developed fetal distress requiring cesarean section. In 31 pregnancies the FHR 
reacted with an acceleration. Twenty-five of these patients subsequently underwent labor 
without evidencing fetal distress and the remainder were delivered Ey cesarean section 
without labor. In two pregnancies no FHR response occurred followmg amniocentesis. In 
both no evidence of fetal distress occurred during labor. The significance of this test as an 
indicator of fetal well-being is discussed. (AM. J. OBSTET. GYNECOL 132: 49, 1978.) 


EVALUATION of fetal well-being requires the use of 
many parameters since no single test or event in preg- 
nancy is conclusive in itself. Ideally, tests should be 
simple, easily reproducible, economical, noninvasive, 
and provide a variety of insights into fetal well-being. 
Recently the fetal heart rate (FHR) response to am- 
niocentesis has been correlated with fetal distress as 
manifested by decreased fetal movement.’ It was the 
purpose of the present study to evaluate the FHR re- 
sponse at the time of amniocentesis and to determine 
the value of this response as an added parameter of 
fetal wel-being in both complicated and uncomplicated 
pregnancies. 


Material and methods 


The study included 43 pregnancies which under- 
went amniocentesis as part of pregnancy management. 
Placental and amniotic fluid localization was performed 
by B Mode Ultrasound and the FHR was monitored 
external. y for 30 minutes preceding the amniocentesis, 
throughout the procedure, and for 60 minutes follow- 
ing the procedure with a Hewlitt-Packard Ultrasound 
FHR menitor. Amniocentesis was performed with a 19 
gauge needle preceded by infiltration with lidocaine. 
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An acceleration of FHA was defined as a rise of more 
than 2% beats per minute (b.p.m.) and a deceleration as 
a decrease of more than 40 b.p.m. from the baseline 
occurrng at any time during the postamniocentess 
period. Amniocentesis not followed by an acceleration 
or decleration were considered equivocal. Fifty-four 
amnio-en:eses were performed on 43 patients, with sex 
patiens undergoing more than one amniocentesis. 

Twenty-two patients had serial urinary estriol de- 
termiratiens and oxytocin challenge testing (OCF). 
This zroup included patients with diabetes, pcst 
datism. suspected intrauterine growth retardation 
(IUGE). hypertension, and systemic lupus erythem- 
atosus Estriol levels of less than 10 mg. per 24 hours or 
those aith a drop of greater than 50 per cent were 
considered low. Positive OCT's were defined as late 
deceleration of the FHR with all 10 contractions over a 
30 mimute period. Late deceleration with some but not 
all cortractions was considered equivocal. | 

All patients were monitored electronically during 
labor by means of internal electrodes with Hewlest- 
Packa- monitors. One and 5 minute Apgar scores and 
the neonatal outcome were noted. 


Results 


Ter patients exhibited a deceleration of FHR follow- 
ing arzniecentesis and Figs. 1 and 2 are representative 
of this response. Of these 10 patients, eight ulumately 
either underwent spontaneous labor or indicated m- 
ducticn of labor. All eight patients developed fetal ds- 
tress curing labor and as a consequence of the distress 
were delivered by cesarean section (see Table D. T^e 
two remaining patients were delivered by repeat cesar- 
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Fig. 1. FHR recording prior to, during, and following am- 
niocentesis (case 2); amniocentesis is indicated by arrows. 
Paper speed 3 cm. per minute. A deceleration of FHR from a 
base line of 140 to 150 b.p.m. to 110 to 120 b.p.m. is noted. 


ean sections at 36 and 38 weeks of gestation. These two 

patients did not undergo labor and consequently there 

was no opportunity to determine if fetal distress would 
| OcCur. 

There were two neonatal deaths in the group of pa- 
tients with deceleration of the FHR (Patients 3 and 9). 
One was small for gestational age, with meconium- 
stained amniotic fluid, and had had no prenatal care. 
The OCT was positive and shortly after artifical rup- 
ture of membranes and induction of labor fetal distress 
was evident. Immediate cesarean section delivered a 
neonate, with Apgar scores of 0 and 1, who died in the 
first 24 hours. The second neonatal death occurred 
from multiple severe congenital anomalities; this case 
presented first with premature labor, which was ar- 
rested with intravenous alcohol, and on subsequent 
follow-up as IUGR. Estriol levels were low and the 
OCT was positive prior to induction of labor, with fetal 
distress occurring during labor. 

Two patients exhibited an equivocal response to 
amniocentesis and they are listed in Table II. Both 
underwent spontaneous labor and, although both were 
complicated pregnancies, there was no evidence of 
fetal distress during labor and delivery. 

In 31 patients the fetus reacted with an acceleration 
of its FHR heart following amniocentesis and Fig. 3 is 
representative of this response. Five of these patients 

had more than one amniocentesis and with each pro- 
cedure the FHR responded with an acceleration. 


. Twenty-five of these pregnancies were complicated. 


These complications included diabetes, hypertension, 
IUGR, postdatism, and Rh sensitization. Six pregnan- 
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cies were uncomplicated and amniocentesis was per- 
formed prior to repeat cesarean section. 

Twenty-five of these patients with an acceleration of 
FHR following amniocentesis underwent labor either 
of spontaneous onset of or as a result of indicated in- 
duction. There were no occurrences of fetal distress 
curing these labors and all newborn infants had Apgar 
scores of greater than 6. The remaining six patients 
were delivered by repeat cesarean section without 
labor. 

All 10 patients with a deceleration reaction to am- 
niocentesis had OCT's at an interval of 0 to 5 days 
preceding the amniocentesis and six of these patients 
had serial estriol determinations. 

As noted in Table I, the OCT was positive in six 
patients and. negative in four patients. The negative 
OCT's occurred in two patients with hypertension, one 
patient with Class A diabetes, and one patient with 
postdatism. Of the four patients with negative OCT's, 
one patient (the one with Class A diabetes) was deliv- 
ered by cesarean section without preceding labor and 
the other three patients underwent labor. Fetal distress 
occurred during labor in these three patients with 
negative OCT's and a deceleration reaction to am- 
niocentesis. | 

Seriol estriol determinations and OCT's were ob- 
tained when indicated in complicated pregnancies in 
which an acceleration reaction occurred following am- 
niocentesis. Estriol levels were low in four patients and 
the OCT was positive in one patient. The one positive 
OCT occurred in a Class C diabetic patient at 36 weeks’ 
gestation and was accompanied by falling estriol levels. 
The L/S ratio was mature and this patient was deliv- 
ered by repeat cesarean section. Two of the other three 
low or falling estriol levels occurred in patients deliver- 
ing small-for-gestational-age infants and the third was 
in a patient with chronic hypertension. These three 
patients had negative OCT's and exhibited no distres 
during labor and delivery 


Comment 


The fetal reaction to amniocentesis as manifested by 
heart rate alteration appears to be a valuable indicator 
of fetal well-being. This is evidenced by the finding that 
all eight patients with a positive test who underwent 
labor developed fetal distress of a significant degree 
requiring cesarean section. Of interest is the finding 
that three patients had negative OCT's. With the ex- 
ception of a few reported false negative OCT's, the test 
is a valuable indicator of fetal well-being when fetal 
condition is judged by the criterion of fetal death 
within a week of performance of the fess However, 
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Fig. 2. FHR recording prior to, during, and following ammioeentesis (case 7); amniocentesis idi, 















cated by arrow. Paper speed 3 cm. per minute. A deseleratian dt FHR from a base line of 150 to 160 1 ha 
b.p.m. to 80 b.p.m. is noted. eh «UR ME 
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Fig. : 3. FHR recorded prior to, during, aud following amniocentesis: amniocentesis indicated by 


arrow. Paper speed 3 cm. per minute. An n acceleration of FHR from 120 to 130 b.p.m. to 150 b. .p.m. 
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lesser degrees of fetal distress may be manifested. by a response when amniocentesis is indicated adds no ad- 
' deceleration reaction to amniocentesis combined with à ditional maternal or fetal risk. It is suggested às a 


» 


A m negative OCT. With a negative OCT the deceleration routine adjunct to all third-trimester amniocenteses. 
= of FHR with amniocentesis may indicate a fetus which The information gained from this test must be inter- 
will not be lost during the ensuing week of pregnancy _ preted in the context of additional parameters of fetal 
but which may be compromised to the extent of devel- - ; well- -being but should prove useful as an indicator of 
oping fetal distress: should the stress of labor occur, | E intrauterine fetal status. 5. df Ae Pss ta 
Further observation is required to determine if an dee E | py BS ee ee 


celeration response to amniocentesis is predictive AER M 3 | ! fh be Bin 2 ya 
REFERENCE j 
fetal well-being for a period of time following t the test. 


. l. Ron, M,, Yaffe, H., and Sadovsky, E.: Fetal TU rate re- 
Although amniocentesis is an invasive procedure, the | | sponse to amniocentesis in cases of decreased fetal 


ho additional informatigi api d evaluation of FHR — . movements, Obstet. Gynecol. 48: 457, 1976. 
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Radioactive palmitic acid, choline, and phosphate were given to radbits 28 and 30 days pregnant, 
and the labeling of phosphatidylcholine in the fetal lung and alvecar wash was studied. Labeled 
phosphatidylcholine was detected initially in the alveolar wash thre Fours after isotope 
administration. The three-hour delay was independent of precursc studied or gestational age, and 
the radioactive phosphatidylcholine continued to accumulate in the wash fluid for at least 18 hours. 
Each labeled precursor of phosphatidylcholine sequentially labeled the phosphatidylcholine from 
microsomal, lamellar body and alveolar wash lung fractions of me 30 day fetal animals. (Am. J. 


OBSTET. GYNECOL. 132: 53, 1978.) 


PLACENTAL TRANSFER of phosphatidylcholine does 
not occur at or near term,' although precursors of 
phospholipids cross the placenta from the maternal to 
the fetal circulation.” ? Maternal fatty acids and glucose 
may be the principal precursors of fetal lipids in both 
the rabbit? and the monkey.* Lung maturation in the 
fetal rabbit is characterized by an accumulation of 
phospholipids, primarily phosphatidylcholine.? This 
increase in phosphatidylcholine in pulmonary tissue is 
concurrent with increased amounts of phosphatidyl- 
choline in the alveolar wash fluid.’ In the human being, 
the increasing amounts of phosphatidylcholine from 
pulmonary sources are monitored indirectly in amni- 
otic fluid by changes in the L/S ratio.? This study mea- 
sures the labeling of phosphatidylcholine isolated from 
fetal lungs and alveolar washes following the adminis- 
tration of radioactive palmitic acid, choline, and phos- 
phate to pregnant rabbits. 
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Materials and methods 

Animzls. The female rabbits were exposed to the 
male for a four-hour period, and the gestation was 
datec arbitrarily from two hours after the mating 
pericd began. The litters from nine pregnant does 


were studied over an 18 hour period beginning on Day d 


30 of the 31 day rabbit gestation and were considered 
to be at term. The litters from ten pregnant rabbits 
were studied similarly over a 24 hour period of the 
twen--e:ghth day of gestation. Newborn rabbits deliv- 
ered arematurely do not survive consistently until the 


late Fours of the twenty-eighth gestational day. Thus, _ 


the li ers of 28 day fetal rabbits were selected for these 
studi-s cf lipid metabolism just prior to their viability. 
Each pregnant doe was given 600 mg. of pentobarbital 
rapidly by intravenous injection, and the fetal rabbits 
were delivered by cesarean section within two minutes. 
In tł= fetal rabbits not allowed to breathe, a ligature 
was med tightly around the neck while the amniotic 
memeranes were still present over the head. The ab- 
dommal aorta was then severed, and the fetal rabbit 
was -:pidly immersed in iced saline. The newborn 
rabbes allowed to breathe were dried and placed in a 
warm humid incubator for a period of 40 minutes. 
They were then killed, following intraperitoneal pen- 
tobarbitzl, by exanguination via the abdominal aorta. 
Isctope procedures. Palmitic acid (9, 10-?H, 470 Ci. 
per raillimole, and 1-'C, 52 mCi. per millimole, choline 
chlor-de (methylH, 4.2 Ci. per millimole), and ?*P as 
carrier-free orthophosphate were purchased from 
New England Nuclear, Boston, Mass. The palmitic acid 


" B 
7 i i. 
1 - ay * . ^o ^w v “ te, 
y - J * DS ey) a a a" S S 
"C TTE LL mr s > "v 
El. Az. [34 A ' ur) + A 
5 D ' ‘eto Ve eres 
D^ peg 7 - 
. y DA le- d" nr 
» g P 


E 





EN ^ "d > 


z 

"y 
4 
iva V 
dio Ty. 
' 


Pr 


L3 rs, f -ry 
sU. NT. ^ 
"2 e 

wA ut 
et ^o J 
s : 


ruo 


X 


<1 

9, 

"d "r . met. 

MES AE coe uA Aa 
iet ats e ees - > 


*- D 5, Ag? 
pae 


=y 


" 
^ 

= A £54 

ws Pe x 


MW 
um. C eX 
dev sorta ` 


s 


z Gm vers y Áz" Yi hm. 
RS e Li ya TN: » 


mp 
- P 
ss 


" 


de OR 


n ry 4 irate á~ T PEE C -i -i 7 Y e vee j i Y" á Ed 1 = m e ` » $ s A z IN 7 | dea 
A A^ BL Laud A E. Lu ‘VE `o RMA ta be TETES E S " ^ 
|» © 54 Jobe, Mannino, and Gluck Septembe® 1, 1978 
NE Am. J. Obstet. Gynecol. 
E, e 
ag Table I. Compayison of lung protein and phosphatidylcholine content of 28 and 30 day 
aS gestational age feNI rabbits 
E Gestational age 
1 3 28 Day 30 Day 30 day + 40 min. air breathing 
we Milligrams of protein per lung 83.4 + 13.0% 78.2 + 12.2 87.2 + 21.6 
E Micromoles of lung phosphatidyl- 0.0750 + 0.0095 0.0976 + 0.0142 0.0896 + 0.0111 
Er - choline per milligram of protein 
E. Picomoles of alveolar wash phosphati- 0.125 + 0.124 5.67 + 1.85 6.16 + 1.2 
E. dylcholine per milligram of protein 


Duplicate samples of the initial lung homogenates were assayed for protein. Similarly known volumes of the lipid extracts 


of the lung homogenates and pooled alveolar washes were plated on thin-layer chromatography plates and phosphatidylcholine 


was not significantly different (p « 0.2) for milligrams of protein per lung but was highly significant for the comparison of lung 


Y 
n- was recovered and quantified by phosphate analysis. Statistical comparison by Student's t test of the 28 day and 30 day groups 
a 


us. and alveolar phosphatidylcholine (p < 0.001) per milligram of protein. The 30 day and 30 day + air breathing groups were 
prs not significantly different (p < 0.2). 
| UM * Numbers are mean + standard deviation. 
P 
_ Table II. Specific activity of phosphatidylcholine in alveolar wash of nonbreathing 


hc and air breathing 30 day rabbits 




















E > Specific activity of phosphatidylcholine precursor 
a: Litter Time of 
a death (hr.)* Fetuses C-palmitic acid *°P-phosphate 
f l 0.18 3 27 32 9 
ad 0.18 3 23 4 id 
IM (0.84)* (3) (22) (23) (1) 
E 2 l 3 18 15 3 
E ] 9 99 30 9 
E (1.66) (2) (28) (25) (22) 
E 3 3 66 46 41 
m. 3 3 53 90 34 
dom (3.66) (3) (125) (132) (121) 
— OR 4 5 3 767 356 492 
E. 5 3 806 371 412 
X m (5.66) (3) (1,364) (776) (1,151) 
m 6 8 3 1,019 827 1,019 
ES. 8 3 864 711 977 
EC (8.66) (3) (1,405) (1,158) (1,768) 
b. * Time of death represents time from injection of isotope to death. 
Es * Parenthesis indicates animals allowed to breathe for 0.66 hours (40 minutes) before they were killed. 
NC was converted to the sodium salt and stabilized in solu- opened. The trachea was cannulated, and the alveolar 
3 tion with 6 per cent bovine serum albumin.’ The final fluid was recovered by a gentle wash with saline. Two 
* P yag 
E solutions of 50 «Ci per milliliter *C-palmitic acid and milliliters of saline were flushed in and out of the 
EC 200 «Ci per milliliter. *H-palmitic acid were stored at tracheal-bronchial tree of the 30 day animals three 
1 3 p —20° C. until ready for use. The remaining isotopes times, and the process was repeated three times, such 
EC were added to the appropriate palmitic acid solution that the final recovered wash volume was about 6 ml. 
“4 just prior to injection. per animal. The procedure was similar for the 28 day 
"E The pregnant rabbits were allowed free access to animals except that only 1.5 ml. of saline was used for 
E water but not food for 12 hours prior to injection of each wash. The washes from several animals of a litter 
E: j isotope. Each doe pregnant at 28 days gestation re- were pooled and extracted to yield the alveolar wash 
Ep ceived 2.5 mCi. of ?*H-palmitic acid and 1 mCi. of ??P lipid extract. The washes were essentially blood free. 
BE. injected over one minute via the marginal ear vein. The lungs were then removed from the animals, 
: Y i Similarly the group at 30 days gestational age received weighed, and homogenized. A portion of the homoge- 
SA 250 aCi “C-palmitic, 250 mCi ?H-choline, and nate was extracted for the lipids in the lung paren- 
Es 1 mCi. *P. chyma.* A second sample was taken for protein de- 
E Lung fraction isolation. The trachea of each new- terminations in duplicate according to the method of 


born animal was exposed at the neck and the chest was 





Lowry and associates.* The rest of the homogenate was 
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Fig. 1. Labeling of phosphatidylcholine in 28 day fetal rabbit 
lung. Ten pregnant does were each injected with 2.5 mCi. of 
?*H-palmitic acid and 1 mCi. of *P at the beginning of the 
twenty-eighth gestational day (zero time). The mothers were 
killed at the elapsed times indicated on the ordinate and an 
alveolar wash was obtained from the fetal rabbits. The specific 
activity of the phosphatidylcholine from the fetal lung and 
alveolar wash was determined from pooled samples for the 
entire liters (initial 7 litters) or from two separately pooled 
samples composed of half of the animals in each litter (last 3 
litters studied). Specific activity is C.P.M. per micromole of 
phosphatidylcholine phosphate x 10°. e e — Phosphati- 
dylcholine from lung, a——a = phosphatidylcholine from 
the alveolar wash. 





processed for microsomal and lamellar body fractions 
by differential and sucrose density centrifugation 
techniques as described by Gil and Reiss? and adapted 
for the newborn rabbit.’ The lipids were extracted 
from the lamellar body and microsomal fractions. 

Lipid analysis. The lipids were extracted from the 
fractions by the method of Bligh and Dyer.'^ All pur- 
ification of phosphatidylcholine was by thin-layer 
chroma:ography in two dimensions on silica gel H 
using chloroform, methanol, acetic acid, water (65/ 
25/8/4, v./v.) as the first dimension solvent system and 
tetrahydrofurane, methvlal, methanol, 2N ammonium 
hydroxide (80/57/15.6/8.4, v./v.) for the second di- 
mension.’ The phosphatidylcholine was eluted from 
the silica by filtration through a Teflon millipore filter 
successively using methanol and chloroform-methanol 
(2: 1).? The phosphatidylcholine was then analyzed for 
phosphate by the method of Bartlett," and for 
radioactivity. 

Radioactivity was measured in Aquasol scintillation 
fluid (New England Nuclear) and three phosphatidyl- 
choline standards previously isolated from rabbit lung 
and separately labeled with '*C-palmitic acid, °H- 
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Phosphatidylcholine labeling in alveolar wash 55 * — 
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Fig. 2. Labeling of phosphatidylcholine in 30 day fetal rabit 
lung. Nine pregnant does were each injected with 250 wi. 
"C-pa itc acid, 250 aCi. °H choline, and 1 mCi. “P at me 
beginrmg of the thirtieth gestational day (zero time). The 
mothe-s were killed at the elapsed times indicated on the ər- 
dinate anc each litter was divided into three groups of thee 
(occasnailv 2) animals. Two groups of animals were in- 
mediaely killed, and alveolar wash and lung samples w-re 
taken ‘or analysis of the specific activity of the phosphaticyl- 
choline. The two points at each time represent the specfic 
activit~ determinations for these two groups of animis. 
Specif-e aetivity is C.P.M. per micromole of phosphatidylco- 
line phosphate x 10°. e——e = Phosphatidylcholine frem 
lung, #——a = phosphatidylcholine from the alveolar wath. 





choline, and *P. Radioactivity was expressed as specific 
activi defined as counts per minute of a precursor in 
phosphatdylcholine per micromole of phosphatidyl- 
cholire phosphate. | 


Results 

The mean milligrams of protein per animal lung vas 
not d fferent when the 30 day and 28 day gestational 
age aximals were compared, as shown in Table I. The 
amoumt of phosphatidylcholine per fetal lung was 
abour 30 per cent greater at 30 than at 28 days gesa- 
tion (> < 0.001 by t-test). However, there was a 45-feld 
incre. se in mean phosphatidylcholine in the alve@ar 
wash between the premature and the term fetal lungs. 
The sizes of the litters at the two gestational ages 
did rot contribute to these differences, being 9.¢ + 
2.1 (mean + S.D.) animals per litter at 28 days and 
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Fig. 3. Labeling of phosphatidylcholine with *?P in micro- 
somes, lamellar bodies, and alveolar wash of 30 day fetal rab- 
bits. The data were from the same experiment shown in Fig. 
2. The specific activities of the phosphatidylcholine isolated 
from the lamellar body, microsomal, and alveolar wash frac- 
tions were determined. The specific activities are presented as 
a function of time after 1 mCi. of *P was given to each of nine 
pregnant does on the thirtieth day of gestation. The two 
points at each time represent the two groups of animals from 
each litter. Specific activity is C.P.M. per micromole phos- 
phatidylcholine phosphate x 10?. e e — Phosphatidyl- 
choline from microsomes, o o — phosphatidylcholine 
from lamellar bodies, a——a = phosphatidylcholine from the 
alveolar wash. 








10.1 + 1.9 animals per litter at 30 days gestation. 

Following *H-palmitic acid injection into the preg- 
nant does at 28 days, the phosphatidylcholine in the 
lung parenchyma became labeled rapidly, while little 
labeled phosphatidylcholine appeared in the alveolar 
wash until more than three hours after isotope injec- 
tion (Fig. 1). The incorporation of *??P-bhosphate into 
the phosphatidylcholine of the fetal lung parenchyma 
occurred progressively for about 8 to 10 hours, and the 
alveolar wash was free of phosphatidylcholine labeled 
with ?*P for at least three hours. Phosphatidylcholine 
labeled with either palmitic acid or *P continued to 
accumulate in the alveolar wash fluid for at least 18 
hours and approached the specific activity of the phos- 
phatidylcholine isolated from the lung parenchyma by 
18 hours. 

Similar measurements using 30 day fetal rabbits gave 
comparable results (Fig. 2). While the phosphatidyl- 
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choline from lung became labeled more rapidly with 
“C-palmitic acid than with ?H-choline, the alveolar 
wash fluid was free of labeled phosphatidylcholine un- 
til at least three hours after administration of the iso- 
tope. The labeled phosphatidylcholine then continued 
to accumulate in the alveolar wash fluid for a num- 
ber of hours, as for the 98 day fetal animals (Fig. 1). 

Phosphatidylcholine labeled with *P appeared in the 
microsomes, lamellar bodies, and alveolar wash of the 
30 day fetal animals sequentially (Fig. 3). The specific 
activity of phosphatidylcholine from the lamellar 
bodies was higher than the specific activity of phos- 
phatidylcholine from the alveolar wash at all times up 
to 18 hours after injection of isotope into the pregnant 
doe. Similar curves were obtained from these fractions 
when either *H-choline or *C-palmitic acid were used 
as the precursors of phosphatidylcholine. Studies of 
phosphatidylcholine from the lamellar bodies of the 28 
day fetal animals were incomplete because of the low 
yields of subcellular particles. 

The 30 day fetuses allowed to breathe for 40 minutes 
after delivery were compared with their littermates 
which were killed at birth. The lungs of the two groups 
of animals did not differ in mean milligrams of protein 
per lung or in the amount of phosphatidylcholine iso- 
lated from lung or alveolar wash (Table I). The phos- 
phatidylcholine recovered from the alveolar washes of 
the animals allowed to breathe was not labeled for the 
first three hours following isotope administration (Ta- 
ble II). However, from three hours to eight hours after 
isotope administration, phosphatidylcholine from the 
alveolar wash had approximately twice the specific ac- 
tivity after the 40 minute period of air breathing. The 
increased specific activity of this phosphatidylcholine 
was independent of the precursor studied. After eight 
hours, the specific activities of the samples of phos- 
phatidylcholine from air- and nonbreathing animals 
were similar. 


Comment 


This animal model is adequate for measuring the 
time lag before radioactive phosphatidylcholine is de- 
tectable in alveolar fluid. However, there was variability 
among litters in the labeling of phosphatidylcholine iso- 
lated from fetal lung (Figs. 1 and 2). The variability 
may be ascribed to differences among litters since the 
specific activities of phosphatidylcholine among the 
fetuses from a single litter were quite similar (Figs. 1, 2, 
and 3 and Table II). Furthermore, uniform labeling of 
phosphatidylcholine from each member of a litter was 
demonstrated in both premature? and term newborn 
rabbits.’ The differences among litters"were evident 
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also from the standard deviation of the contents of 
phosphaudylcholine in the alveolar washes of both 28 
day and 30 day fetal animals (Table I). This heteroge- 
neity among litters reflects the biological variation of 
litters as well as the timing of lung maturation. The 
similar amounts of paosphatidylcholine recovered 
from the 30 day fetal animals in both the breathing and 
nonbreathing groups d.ffers from previous observa- 
tions.” * The technique of delivery used here was de- 
signed to recover as much of the fetal pulmonary fluid 
as possible, perhaps increasing the amounts of phos- 
phatidy:choline recovered. 

There are several conclusions from these studies. 
Phosphatidylcholine labeled with three different pre- 
cursors was not detected im the fetal alveolar wash until 
at least three hours after precursor administration. 
The appearance of the labeled phosphatidylcholine 
was independent of precursor used, and the labeled 
phosphatidylcholine then continued to accumulate for 
at least 18 hours. Each of the three precursors used 
enters tne phosphatidylcholine molecule by a different 
incorporation pathway. Choline is phosphorylated to 
phosphocholine and then is converted to cytidine 
diphosphocholine before incorporation into phos- 
phatidylcholine. **P enters the cellular high energy 
phosphate pools and appears in phosphatidylcholine 
via the a-phosphate from ATP. Palmitic acid enters 
phosphatidylcholine either by acylation of the precur- 
sor diglyceride pool or by transacylation reactions that 
use either phosphatidylcholine or lysophosphatidyl- 
choline as precursors." Despite the various pathways 
and different kinetics of synthesis of phosphatidyl- 
choline from each of the three precursors, the delay 
from administration of isotope to detection of radioac- 
tive phosphatidylcholine in the alveolar wash was con- 
sistently about three hours. 

This three-hour delay period was the same in prema- 
ture or :erm fetal anima s. A similar delay from precur- 
sor administration at birth to detection of labeled 
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phospzasdylcholine in the alveolar ^vashes was de- 
scribed for 29 day premature and 30 day full-term 
newbern rabbits.” '? Similarly, the 30 day fetal rabbits 
that vere allowed to breathe air for 40 minutes were 
unabE to release radioactive phosphatidylcholine to 
the aiveelar space until at least three hours after 
isotope administration (Table II). After the three-hour 
delay. the increase in the specific activity of phos- 
phatidyicholine following air breathing could not be 
expla-ned by a large increase in the quantity of phos- 
phati€ylcholine recovered from the alveolar space, 
since the fetal alveolar wash contained a comparable 
amouzn of phosphatidylcholine (Table I). Possibly a 
large fraction of the phosphatidylcholine initially pres- 
ent ir the fetal alveolar wash was lost after 40 minutes 
of air breathing, and the higher specific activity of the 
recovered phosphatidylcholine reflected increased se- 
creton. 

The curves presented for the labeling of phos- 


phatic ylcholine in the microsomes and lamellar bodies ` 


demonstrate the same pattern of labeling shown previ- 
ously for the term newborn rabbit. This labeling pat- 
tern & consistent with the anatomical model of surfac- 
tant synthesis, transport, and secretion previously 
discussed.” 

The time period of three hours from administration 
of preeursor and phosphatidylcholine synthesis to the 
initia! detection of labeled phosphatidylcholine in the 
alveomr wash is not modified by gestational age or the 
stress of premature or term birth by cesarean section. 
These experiments with radioactive label measure the 
initia! detection at the alveolar space of previously syn- 
thesized phosphatidylcholine. Longer delays would be 
expecec before appreciable labeled phosphatidyl- 
cholime from pulmonary sources would be detected in 
the amniotic fluid. This fetal rabbit model should be 
useful to further define physiologic and pharmacologic 
effecis.on the fetal metabolism of phosphatidylcholine. 
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your patient... 
a sensitive friend 





Economical and Time-saving Patient Education 


ur patient is sensitive and concerned about her upcoming riss. Briefing folders accompany every film and car 
»cedure. Her emotional condition may require a great deal ret&ined by the patient. 
time, information and interpretation from you as her LIED PREP offers 30 different films, the most exten 
ysician. paent education library available in the obstetrics/gyneco 
MED PREP Audiovisual Patient Education is an economical area, creating professional presentations at minimal cost 
d time-saving program for the physician, also offering ^5 a physician you are provided with a degree of lia 


pretection since the patient's knowledge of the procedu: 
documented, indicating the patient's understanding of 
po ential risks or complications. 


assurance for the patient. 

With MED PREP, your patient views a film which logically 
plains her particular procedure. The film is presented in a Save your valuable time at a very affordable cost 
irm and personal manner, with simplified language and previce documented patient education information to kee 


sy-to-understand illustrations. Each film covers the steps your tiles. Include MED PREP Patient Education Progr 
volved in the procedure, along with its significant potential wi im your practice. Complete coupon or call: 800-525-6! 


Please send information on the following title 
O Gynecology—19 films C Obstetrics—11 films 








C Anesthesia—3 films O Staff Briefing Film 
CALL ME AT ( ) - 
PLEASE PRINT 
NAME 
ADDRESS 
STREET 
CITY STATE wẹ, , ZIP 


FULL 30-DAY REFUND AVAILABLE ON ALL ORDE 


Mail To: JEPPESEN SANDERSON e 
8025 EAST 40TH AVENUE, DENVER, COLORADO 8020: 


A TIMES AMBIEN / AD Mmrwearia ti 
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address—allow us six weeks 
to make the change. 









Mention the name of this 
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If possible, return the ad- 
dressed portion of the en- 
velope in which we sent 
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Start with AVC... 


comprehensive, economical 
therapy to combat vaginitis 


due to major vaginal pathogens* 


and to provide prompt onset of 
symptomatic relief... with the 
prescribing flexibility of two 
dosage forms. 





Cream/Suppositories 
AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


“INDICATIONS: Based on a review of AVC by the 

National Academy of Sciences — National Research 

Council and/or other information, FDA has classified 

the indications as follows: 
"Probably" effective: For the relief of symptoms of 
vulvovaginitis where isolation of the specific 
organism responsible (usually Trichomonas 
vaginalis, Candida albicans, or Hernophilus vaginalis) 
iS not possible. 
NOTE: When the offending organism is known, 
treatment with a specific agent known to be active 
against that microorganism is preferred. 
"Possibly" effective: For the treatment of 
trichomoniasis, vulvovaginal candidiasis, and 
vaginitis due to Hemophilus vaginalis or other 
susceptible bacteria. 

Final classification of the less-than-effective indica- 

lions requires further investigation. 


CONTRAINDICATIONS: AVC should not be used in 
patients known to be sensitive to the sulfonamides 


PRECAUTIONS: As with all sulfonamides. the usual 
precautions apply Patients should be observed for 
manifestations such as skin rash or other evidence of 
Systemic toxicity, and if these develop, the medication 
should be discontinued 


ADVERSE REACTIONS: Although some absorption of 
sulfanilamide may occur through the vaginal mucosa, 
systemic manifestations attributable to this drug are 
infrequent. Local sensitivity reactions such as increased 
discomfort or a burning sensation have occasionally been 
reported following the use of topical sulfonamides. 
Treatment should be discontinued if either local or 
systemic manifestations of sulfonamide toxicity or 
sensitivity occur. 


DOSAGE AND ADMINISTRATION: 1 applicatorful (about 
6 g.) or 1 suppository intravaginally once or twice daily. 
Improvements in symptoms should occur within a few 
days, but treatment should be continued through one 
Complete menstrual cycle uniess a definite diagnosis is 
made and specific therapy initiated. If there is no response 
within a few days or if symptoms recur, AVC should be 
discontinued and another attempt made by appropriate 
laboratory methods to isolate the organism responsible 
(Trichomonas vaginalis, Candida albicans, Hemophilus 
vaginalis) and institute specific therapy. Douching with a 
Suitable solution before insertion may be recommended 
for hygienic purposes. A pad may be used to prevent 
Staining of clothing. 


Product Information as of November, 1974 


AVC Suppositories are manufactared by@.P Scherer 
Corporation, 9425 Grinnell Avenue, Detroit, Michigan 
48213 for 2 
MERRELL-NATIONAL LABORATORIES 

Division of Richardson-Merrell Inc. 

Cincinnati, Ohio 45215, U.S.A. 
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with significant clinical cure rates in the treatment of vaginitis 
due to 7. vaginalis, C. albicans, H. vaginalis, or other susceptible 
bacteria alone or in combination*’ 


Reference: 1. Data on file, Medical Research Department, MERRELE RESEARCH CENTER, 
Merrell-National Laboratories, Division of Richardson-Merrell Inc., Cancimnati, Ohio 45215. 


In vaginitis’ 
when the causes are multiple... 
the treatment is singular 


comprehensive 


Cream Each tube contains: sulfanilamide 

15.0%, aminacrine hydrochloride 0.2%, allantoin 2.0% 
Suppositories Each suppository contains: sulfanilamide 
1.05 g., aminacrine hydrochloride 0.014 g., aliantoin 0.14 g 
*AV/C has been rated possibly’ effective for these indicatii 
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1830: A decoction of columbo root 
and peppermint 3 or 4 times a day 
should be taken for the sickness to 
which pregnant females are com- 
monly subject.' 


TODAY: Clinical studies show 
9 out of 10 patients with 
nausea and vomiting of preg- 
nancy obtain relief in varying 
degree with delayed-release 
Bendectin tablets.’ 


In morning sickness 
confidence begins with 


Bendectin’ 


Each tablet contains doxylamine succinate 10 mg., 
pyridoxine hydrochloride 10 mg. 


trusted alternative to 


For prescribing information see opposite page. 


ey Pe 
nausea and vomiting of pregnancy 





e Bendectin continues to be the 
only product indicated exclu- 
sively for morning sickness — 
nothing else. 


e Convenient bedtime dosage. 


e Works in the morning when 
she naeds it most. 


Bendectin 


AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


INDICATION 
Nausea and vomiting of pregnancy. 


PRECAUTIONS 

Because of potential drowsiness, 
Bendectir should be prescribed with 
caution for patients who must drive 
automobiles or operate machinery. 
Studies in rats and rabbits have revealed 
no suggestion of drug-induced fetal 
abnormalities at doses of Bendectin up 
to 90 times the maximum human dose. In 
addition, several epidemiologic studies 
in women who received Bendectin during 
pregnancy have shown that the incidence 
of birth defects in their offspring is no 
higher then in women not taking the 

drug during pregnancy. Nevertheless, 
like all drugs considered for use during 
pregnancy, particularly during the first 
trimester, Bendectin should be used only 
when clearly needed. 


ADVERSE REACTIONS 

The adverse reactions that may occur 
are those of the individual ingredients. 
Doxylamine succinate may cause drowsi- 
ness, vertigo, nervousness, epigastric 
pain, headache, palpitation, diarrhea, 
disorientation, or irritability. 

Pyridoxine hydrochloride is a vitamin 
that is generally recognized as having 

no adverse effects. 


DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe 
cases or when nausea occurs during the 
day: 1 additional Bendectin tablet in the 

morning and another in midafternoon. 


Product Information as of January, 1978 


References: 

1. Meyer, C.: American Folk Medicine. 
Scarborough, New York, Plum Books 
— New American Library, 1975, p. 208. 

2. Data on file, MERRELL- NATIONAL 
LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215 


Merrell 


MERRELL-NATIONAL LABORATORIES 
Division o* Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S.A. 
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The ten-year cumulative author and subject 
index to volumes 100-129 (1968-1977) of ihe 
AMERICAN JOURNAL OF OBSTETRICS AXD 
GYNECOLOGY is now available for your jaur- 
nel collection. It is a complete and comprehensive 
reference guide to over 28,000 pages of autheri- 
tative articles published in the Journal during 
the past ten years. 


Now these influential papers, appearing be- 
tween 1968-1977, have been cross-referenced to 
include over 23,100 subject entries. Each entrv 
lists the complete article title, author(s), volume, 
page, and year of publication. 


The author index lists more than 13,850 con- 
tr butors from this period, along with respective 
amticle title, author-to-author referral, volume, 
page, and publication date. 


The 479-page index is handsomely presented 
in a rust and gold cloth-cover volume. It is a 
must for every library concerned with obstetrics 
and gynecology. Send for your copy of this 
valuable reference today! 


479 pages, 8%" X 11", price $28.75 





Send me 
Index (1968-1977) to the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY (0126-6) at 
$23.75 each. 


copies of the Ten-year Cumulative 





C] My payment for $ is enclosed. (I under- 
stand Mosby will pay shipping costs.) 


L] Bill me later. (I understand handling and shipping 
charges will be added.) 


Name 
Acdress 
State 


City Zip 


Complete and mail today to The C. V. Mosby Company, 
Attn: Order Processing Dept., 11330 Westline Industrial 
Drive, St. Louis, Mo. 63141 
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Lethal to monilia 
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High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 
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Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 


Unlike exclusively antimonilial agents, 


the BETADINE MICROBICIDES 
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Gentle to patients 
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VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 


See adjoining page for brief summary. 
A8795 189777 


‘BETADINE Douche 


For douching in the BETADINE Microbicides Vaginitis 
e Regimen, you can now prescribe BETADINE Douche 


C 
> r , 


Kit for a complete douching system, or BETADINE 


Douche 8 oz. for use with a gravity-flow douche bag o! 


bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) do de squeezable, plastic syringe 

e 
n Anatomically-correct cannula 
4) Instruction booklet 

— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 


Douche Kit, instruct the pae to: Pour one (1) table- 


spoonful of BETADINE Douche concentrate into the 


syringe bottle provided in the kit. Add lukewarm water 


upto the top of the syringe bottle. Attach nozzle 
shake gently to mix. Douche, then repeat the 

procedure. 

For a therapeutic concentration using BETADINE 

Douche 8 oz., instruct the patient to: Add two (2) 

tablespoonfuls to a quart of lukewarm water, for use 

with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 







Based on a review of this drug by the National 


and/or other information, FDA has classified the 
indications as follows: possibly effective for use 
in the management of trichomonas vaginalis 






Final classification of the less-than-effective 
indications requires further investigation. 








Precaution 


if irritation, redness or swelling develops, discontinue 


use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 


- jnvestigatior. 


.Purdue Frederick 


. © Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 


489777 A8795 


Kit 









Academy of Sciences—National Research Council 


vaginitis, monilial vaginitis and nonspecific vaginitis. 





GYNECOLOGIC ONCOLOGY faculty 
position with the Department of Ob- 
stetrics and Gynecology, and the Can- 
cer Center, of the University of Roches- 
ter Medical Center. This position offers 
sclid opportunity for optimal patient 
cere and meaningful reasearch. Pa- 
tients undergo the full range of surgical, 
radiotherapeutic and chemotherapeu- 
tic therapies. Many correlated basic 
science and clinical research opportu- 
nities exist within the Department, :he 
Madical School, and the Cancer Center. 
Short-term (two and three year) and 
traditional sabbatical leaves will be 
available. For full information please 
acdress inquiries to: Jackson B. 
Beecham, M.D., Assistant Professor of 
Oncology, Department of Ob-Gyn, Box 
668, University of Rochester Schoo! of 
Madicine and Dentistry, 601 Elmwood’ 
Avenue, Rochester, New York 14642. 


An Equal Opportunity Employer (M/F) 


THE UNIVERSITY OF MANITOBA 


Faculty of Medicine 
— seeks applications and nominations for the position Of === 


Head of its Department of Obstetrics and Gynaecology 
at St. Boniface General Hospital, a teaching affiliate. 
The successful candidate must hold a Fellowship in the 
Royal College of Surgeons of Canada and/or be Ameri- 
can Board certified. Evidence of sufficient experience 


and training should be presented to qualify for Protes- 
sorial rank within the University. A research interest in 
either Perinatology, Endocrinology or Oncology is 
encouraged. Salary commensurate with academic rank. 
Submit letters of enquiry or resumes to: 


John E. Tyson, M.D. 

Department of Obstetrics/Gynaecology 
University of Manitoba Facuity of Medicine 
S-105 — 770 Bannatyne Avenue 

Winnipeg, Manitoba R3E 0W3. 
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You 
talk 


It’s necessary because educating your 
patients is important. 








That’s where we come in. 


We're A-V Scientific Aids. Producers 
of quality patient education films. 


We're Patient Educators. Time savers. 
Money savers. Talk savers. 


AVSA color/sound films can be shown 
anywhere in your office. Your nurse 
simply pops a film cartridge into the 
portable TV-like viewer and presses a 
button. While your waiting patient is 
treated to a quality learning experience, 
you can be busy with another patient. 


Also, because film acts as a third person 
authority, your patient is more accept- 
ing of your own instructions and rec- 








ommendations. Cooperation and FAMILY PLANNING SERIES 
appreciation are greatly enhanced. Family Planning 
Methods of Birth Control 
OB-GYN SERIES IY Aedes A-V Scientific Aids, Inc. 
Abdominal Hysterectomy e Rhythm Metho 
Tubal Ligation 639 North Fairfax Avenue 
-. Vaginal Hysterectomy The Pill Los Angeles, California 90036 
Ist Trimester of Pregnancy Vasectomy SCHADE ECC RAM 
2nd Trimester of Pregnancy The Condom (213) 658-6911 — Call Collect 
3rd Trimester of Pregnancy Contraceptive Foam 
Preparing for Natural Childbirth VENEREAL DISEASE SERIES 
Your New Baby Venereal Disease 
The Waiting Months Syphilis 
Breast Feeding Gonorrhea 
Menstruation 
Douching AVSA films are inexpensive, only 
Menopause $97.50 per program. 
The Pap Test and Self Breast Examination i ; ; 1 
Trichomonas Vaginitis We make audio-visual patient educa- 
Diabetes and Pregnancy tion practical and economical. We'll 
Abortion (First Trimester) even give you a free preview to 
Understanding your D&C prove the point. 





PLEASE PRINT AJOB-G 9/8 
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GYNECOLOGY 


Use of partial exchange transfusion preoperatively in 
patients with sickle cell hemoglobinopathies 


J. €. MORRISON, M.D. 
W. D. WHYBREW, M.S. 
E. T. BUCOVAZ, Pn.D. 


Memphis, Tennessee 


Sickle cell anemia and other severe sickle cell disorders (hemogloom SC and hemoglobin 
S-thalassemia) are known to complicate surgical procedures in suseeptible patients. 
Although transfusicns have been used preoperatively to increase re packed cell volume, 
we have recently used the method of partial exchange transfusion a the treatment of 
patients with these disorders in the preoperative period. Forty-two patients with significant 
sickle cell hemoglooinopathies underwent operative procedures or -a;ious surgical 
services. The goal was to obtain a hemoglobin A percentage of 4€ er above in each case, 
and this required 430 to 1,150 c.c. of buffy coat poor washed red cells (mean 820 c.c.). The 
number of complications in the intraoperative and postoperative pemoc in this study was 
compared to those found in the literature. There was a significant secrease in morbidity and 
mortality rates noted with the use of these transfusions. There appeared to be a great 
advantage on a cost-benefit ratio, as well as an improvement in th-physiologic state of the 
patient. Although the results of this study show significant improve-=nt over previous 
investigations, there are many facets unknown concerning the use cf this modality under 
these and other conditions. Therefore, further investigation of this Tathod and restriction of 
the method of Level Ill referral centers is advocated until enough patients have been 
studied to assess the long- and short-term complications of the procedure. (AM. J. OBSTET. 


GYNECOL. 132: 59, 1978.) 


SICKLE CELL anemia (HbS-S), an inherited hemoglo- 
bin disorder, affects approximately 1 in 600 Black 
Americans. Although there has been an increase in 
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longe"i-y for these patients during the last 15 years, 
pregne 2cy, infection, and vascular occlusive crisis con- 
ünue - represent the major entities leading to surgical 
procedares and severe morbidity and mortality. Pa- 
tients with sickle cell anemia are regarded by many 
invest ators as poor candidates for major surgery." ? 
The :zme is true for variants of sickle hemoglo- 
binopathies such as hemoglobin S-C (HbS-C), sickle 
thalassemia (HbS-Thal) and in some cases for the 
heterc gous form, sickle cell trait (HbA-S)? Con- 
versel-. with meticulous care intraoperatively, a de- 
crease m crises, serious illness, and death is possible in 
opera-*e cases.* Despite such care, however, deaths 
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Table I. Protocol for partial exchange transfusion 
eS nhl TASSI ER, tT Ld CUN SER RS s root ls NN 
Mechanism of exchange transfusion 

l. Start LV. in one arm with physiologic solution (RL, NS) 

2. Infuse 300-400 c.c.'over 1-2 hours 

3. Complete a 500 c.c. phlebotomy from the other arm 
using a Vacutainer bottle (Travenol), 20-30 min. 

4. Administer two units (300 c.c.) of buffy coat-poor 
washed red cells (AA, neg., VDRL-neg., hemoglobino- 
pathy-neg., type-specific, volunteer donor) under pres- 
sure and warmed (1-2 hours) 

5. Repeat procedures until desired 40 per cent HbA ob- 
tained : 

Important points 

l. Usually one can complete two exchanges per day 

2. The next morning (12-18 hours equilibration) get he- 
moglobin electrophoresis to decide how many more 
transfusions will be needed 

3. In HbS-Thal and HbS-C patients, it may be difficult to 
raise the hemoglobin A above 40 per cent regardless 
of amount of blood exchanged 

4. A hematocrit of 15 or less necessitates the administration 
of one unit of packed cells as a simple transfusion be- 
fore the phlebotomy is performed 





Table II. Type of operation 


Procedure Service 
Cesarean section 9 Obstetrics 
Tubal ligation 3 Obstetrics 
Tubal ligation 9 Gynecology 
Abdominal hysterectomy 4 Gynecology 
Vaginal hysterectomy 3 Gynecology 
Cholecystectomy 6 General surgery 
Appendectomy 3 General surgery 
Exploratory laparotomy 2 General surgery 
Partial gastrectomy l General surgery 
Fracture of femur l Orthopedics 
Circumcision |» Urology 

Total 42 















No. of 
patients 





Group I 28 9 3 
Obstetrics/gynecology 

Group II 12 9 2 l 
General surgery 

Group III 2 l ] 0 
Urology/orthopedics 





Table IV. Preoperative morbidity statistics 


Sternal | Transfusion Vascular 
pain reaction | Fever | overload | Crisis 
2 l 0 0 





Group I 0 
(OB/GYN) 

Group II 0 l 0 0 3 
(Surgery) 

Group III 0 0 0 0 l 
(Others) 
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and significant illness still occur in patients with sickle 
hemoglobinopathies who undergo surgery.” ? 
Transfusions have been used preoperatively to in- 
crease the packed cell volume and are advocated by 
almost all investigators when these patients have ex- 
tremely low hemoglobin levels.^ 5 This technique is 
usually successful in raising the hematocrit, but it is 
known that the simple transfusion of packed cells or 
whole blood may actually increase blood viscosity and 
precipitate a crisis.’ Therefore, the method has not 
gained wide acceptance as routine management in 
these cases. It would appear more physiologic to use 
the method of partial exchange transfusion as pro- 
posed by Anderson and colleagues? and others.” !? The 
beneficial effects of this type of transfusion appear 
immediately and last approximately four to eight 
weeks." In a preliminary report, this technique was 
used prophylactically in pregnant women prior to de- 
livery with excellent results.'? Larger series from our 
institution support the use of partial exchange trans- 
fusions in gestations complicated by sickle hemoglo- 
binopathies.'* In the present study, this method was 
used by various surgical services to prepare patients 
with sickle cell hemoglobinopathies for operations. 


Materials and methods 


Forty-two Black patients with severe sickle cell he- 
moglobinopathies were admitted to this study. Ages 
ranged from 13 to 28 years. None of the patients who 
had elective surgery was in crisis when admitted to this 
study, and all had been “crisis-free” for at least two 
months. Four of the 12 emergency cases were in crisis 
at the time of admission. 

All participants in this study received prophylactic 
partial exchange transfusions during the preoperative 
period. The format for these transfusions is shown in 
Table I. The goal of the transfusions was to raise the 
hemoglobin A (Hb-A) concentration to greater than 40 
per cent and the hematocrit over 35 per cent. The pro- 
cedure was repeated until the desired levels were at- 
tained. Once these levels (or the highest level possible) 
were reached, the patients were scheduled for surgery. 

Prophylactic antibiotics were not used. However, a 
thorough search for occult infection was carried out in 
each case. Patients were treated with systemic antibiot- 
ics when the surgical case was considered potentially 
infected or if suspicion of infection was confirmed. 

The morning of surgery the patient was hydrated 
and given small amounts of preoperative medication. 
During the induction of anesthesia and surgery, the 
patients were kept well oxygenated and their serum 
was alkalinized with sodium citrate during the intraop- 
erative period. In many cases, blood samples were 
monitored during surgery for evidence of sickling. 





Table V. Postoperative statistics 
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Grou» I 2 
(OB/GYN) ; 

Group II 0 l 0 l 0 0 l 
(Surgery) 

Group III 0 0 0 0 0 0 0 
(Others) 





* Prolonged hospital stay. 


Ihe type of anesthesia was chosen by the anes- 
thesiologist. It usually consisted of general agents such 
as nitrous oxide, ethrane, or halothane combined with 
succinyleholine and pentothal. Five patients had 
mepevicaine epidural anesthesia and all of these cases 
were cesarean sections from the obstetric service. 


With the exception of these regional blocks, the type of 


anesthesia was randomized on each surgical service. 

Postoperatively, all patients received aggressive pul- 
monary hygiene, oxygen via nasal cannula for 12 to 36 
hours, systemic alkalinization with 10 per cent sodium 
citrate, appropriate intravenous fluid volume, minimal 
analgesia (codeine), early ambulation, and preventive 
leg care (stockings). An :ntensive search for infections 
was undertaken (urine cultures after catheter removal, 
chest x-ray, wound cultures, white cell count, ect.) with 
appropriate therapy instituted when necessary. These 
patients were observed closely at weekly or biweekly 
intervals in the various clinics after discharge from the 
hospital until they were referred to the Sickle Cell Cen- 
ter for routine care 8 to 12 weeks postoperatively. 


lable II shows the distribution of the patients and 
the procedure performed in each case. They are cate- 
gorized dy the service which performed the procedure. 
The type of hemoglobinopathies found in each group 
is showr in Table III. 

The data from Table IV demonstrate the complica- 
tions experienced by these patients during the preop- 
erative period. The two cases of substernal chest pain 
occurred in gravid Hb$-S patients. The pain began 
shortly after a partial exchange transfusion. Tests for 
transfusion reaction, vascular overload, and cardiac 
abnormalities were negative. 

The transfusion reactions occurred in HbS-C and 
HbS-S patients (vaginal hysterectomy and cholecystec- 
tomy, respectively). In two patients, both HbS-C, the de- 
sired levels of Hb-A and hematocrit were not attained, 
although repeated exchanges were carried out. During 
the preoperative exchange transfusions, the 42 patients 
in this study feceived an average of 820 c.c. of buffy 
coat pocr washed red ceils (range 480 to 1,150 c.c.). 

There were four patients who were admitted in 


crisis. Fhree occurred in Group II and one in Group 
III. CI those admitted to the general surgery service, 
one ptent had suspected appendicitis. This patient 
presemtec with bone and abdominal pain. The bone 
pain deared within three hours after transfusion but 
the abdominal pain persisted and became more lo- 
calizec. The operation was performed 14 hours after 
admission and a ruptured appendix was found. An- 
other -ase of crisis involved a patient who sustained a 
shallow stab wound to the abdominal wall. The patient 
was exchanged with four units of buffy coat poor cells, 
and aa exploratory laparotomy was performed within 
six hcars of admission. The third crisis occurred in a 
man v: h documented peptic ulcer disease. At surgery, 
an an-erior perforation was found and a partial gas- 
trectomy was performed. The final patient with 
pread-ission crisis sustained a fracture of the right 
femur. In all instances, the transfusions aborzed the 
symptoms of crisis within 2 to 4 hours. 

There were no crises during the intraoperative 
perioc . One patient in each group had “excessive blood 
loss” according to the operative note. The blood was 
replacd at surgery with buffy coat poor washed cells 
and toere were no sequelae noted. There were no 
episoces of hypoxia, crisis, or acidosis during anes- 
thesia Intravascular sickling did not occur in those pa- 
tients «ho were so monitored during surgery. 

Poswaperatively, the rate of serious illness was low. 
These data are shown on Table V. The one case of 
hepatis was found six weeks after the woman under- 
went vaginal delivery and abdominal tubal ligation. 
After = 10 day hospitalization, she recovered unevent- 
fully. The patient in Group II who underwent the par- 
tial gastrectomy had a wound infection (negative cul- 
ture) «with separation to the fasciae but no further 
surgery was required. All infections resolved with ap- 
propræte antimicrobial therapy. 

There were no cases of crisis or pulmonary embolus 
in an» of these patients during the postoperative 
perioc More importantly, no deaths occurred in this 
series. Only three of the 42 patients remained in the 
hospi! longer than expected when compared with 
other 5atients undergoing the same procedure who did 
not have a hemoglobinopathy. 
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Comment 


Patients with major sickle cell hemoglobinopathies, 
such as HbS-S, HbS-C, and HbS-Thal, are known to be 
susceptible to intraopérative and postoperative compli- 
cations.” * Flye and associates’ noted a serious compli- 
cation rate approaching 50 per cent. Of his 20 patients, 
three had febrile illness (temperature > 103? F.), four 
developed pneumonia, and two had crises. Mabray and 
associates," in their series of 734 tubal ligations, had 
five cases of HbS-S. All of these patients had delivered 
uneventfully 12 to 48 hours prior to operation and 
were not in crisis. Four of the five women had 
significant postoperative illness. Three had docu- 
mented pulmonary emboli and one developed a large 
wound separation. Spigelman and Warden's? report 
includes 12 patients with major sickle hemoglobinopa- 
thies who underwent various surgical procedures. In 
this study, there were three patients with respiratory 
problems (atelectasis and pneumonia), two with wound 
infections, one with a subhepatic hematoma, and one in 
postoperative crisis yielding a 58 per cent complication 
rate (7 of 12). 

Similarly, McPhillips and associates? reported 20 
surgical procedures in subjects who had sickle cell 
anemia. Postoperatively, two of these patients con- 
tracted pneumonia and two developed crisis (one with 
renal failure) for a 20 per cent morbidity rate. Shapiro 
and Poe— reported five significant complications in 
their 15 patients undergoing major surgery. Browne! 
listed 16 surgical procedures in his series with four 
major postoperative complications for a 20 per cent 
morbidity rate. Holzman and colleagues!" had 46 pa- 
tients with severe hemoglobinopathies who underwent 
surgery. Four of these had severe complications and 
one death (crisis) was reported. Likewise, Oduro'® 
found six deaths in 23 patients and six other patients 
suffered significant complications for a 52 per cent 
morbidity rate. Searle and Oduro" had one death in 
257 cases, but most of the patients had HbA-S. 
Moreover, postoperative complications were alluded to 
but not enumerated in this series. Therefore, many 
investigations, including our early work,? support the 
proposal that an increased postoperative morbidity 
rate frequently accompanies surgery when performed 
on patents with significiant sickle cell hemoglo- 
binopathies. 

On the other hand, Maduska and assocciates,* Searle 
and Oduro”? Tempest? and Atlas? found that surgery 
in these cases usually was not complicated by excessive 
illness if "proper precautions" were taken. In each of 
these investigations, however, either a preponderance 
of HbA-S patients was included or the study was per- 
formed during the intraoperative period with a short 
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length of postoperative follow-up. In addition, the use 
of a simple transfusion for severe anemia in sickle cell 
patients had been proposed in these series prior to, as 
well as during, surgery. Few studies, however, regard- 
less of their statistics, have recommended the use of 
partial prophylactic exchange transfusions in these pa- 
tients. Therefore, although some authors claim good 
results with added vigilance, patients with sickle cell 
anemia and its severe variants seem to be at a higher 
risk than normal patients for complications following 
major surgical procedures using conventional tech- 
niques. 

Conditions which promote sickling such as hypoxia, 
hypotension, and acidosis are most likely to result dur- 
ing the operation should excessive blood loss, poor 
oxygenation, or excessive anesthesia occur." Postop- 
eratively, excessive analgesia, lack of supplemental 
oxygen, poor pulmonary hygiene, and occult infections 
may cause intravascular sickling and eventual crisis.?* If 
these problems can be avoided, then the risk to the 
patient is greatly reduced. The use of partial exchange 
transfusions appears to accomplish these goals. The 
advantages of this method are that: 

l. The percentage of Hb-S-containing cells is re- 
duced while the remaining abnormal cells are ex- 
posed to a more physiologic milieu of Hb-A- 
containing red blood cells. 

2. The erythropoesis of the sickle cell is reduced. 

3. The ability of the patient to combat infections 
may be increased by correcting the chronic 
anemia as well as by reducing the number of cells 
with a poor capacity for opsonization. 

4. A subjective sense of well being is promoted. 

5. This method can be used in the presence of renal 
or cardiovascular failure. 

6. The possibility of hyperviscosity and crisis, which 
may occur with simple transfusion if packed cells 
are used, is eliminated. 

The disadvantages of the procedure are functions of 
the transfusions themselves and include hepatitis, 
transfusion reaction, and development of atypical an- 
tibodies. The use of buffy coat poor washed red cells 
should reduce the incidence of reactions to white cell 
antigens, as well as dilute the hepatitis virus if pres- 
ent. Certainly the donor blood should be Australian an- 
tigen negative and obtained from a family member or 
friend who has a negative history for liver diseases. 
These precautions also reduce the occurrence of 
hepatitis. It is also important to use hemoglobin- 
opathy-negative blood since crisis has been reported in 
susceptible individuals transfused with HbA-S blood. 
Obviously, the blood should be as fresh as possible 
since one would like to infuse cells with a maximum life 
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expectancy into these patients. Besides hepatitis, the 
cost of the blood transfusions and the development of 
irregular antibodies have been mentioned as deterrants 
to the prophylactic transfusion process in these pa- 
tients. Our study, however, illustrates that the cost is 
not a factor since the hospital stay and noted serious 
complications are less than that revealed by other 
studies in the literature. Moreover, in a recent study 
a large portion of the control group received non- 
prophylactic transfusions for certain complications 
(crisis) and severe anemia.'? 

It must be stated, however, that the ramifications of 
this program have not been fully explored and the 
short- and long-term effects of this therapy are not 
known. For instance, the number of patients develop- 
ing atypical antibodies cannot be assessed until more 
patients are studied. Moreover, the sternal pain and 
other subjective findings cannot be explained. Recently 
Boehm” has used a different method of transfusion 
utilizing a rapid blood-plasma separator resulting in a 
more complete exchange of the blood volume. Current 
cooperative studies on this method are underway. 
Perhaps through multicenter testing with a large 
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numb-- of patients involving a multidisciplinary ap- 
proach a more scientific statement of the benefit- 
risk raic can be given. Until these studies are com- 
pleted, however, it is recommended that this method 
be usec only in Level III Cénters where broad-based 
hemasclogic support is present and possible complica- 
tions can be managed successfully by avid consultation. 

Newertheless, the data from this study confirm that 
the method of partial exchange transfusions as pro- 
posed by earlier investigations* '° and used recently in 
pregn= cy at our institution" “ is a more physiologic 
methec of preparing the patient with sickle cell anemia 
for ma or surgery. 

The ~isks of hepatitis, transfusion reaction, and op- 
erative delay seem to be offset by the elimination of a 
curremt cr possible crisis preoperatively and the re- 
ductior m illness postoperatively. This regimen of 
proplhs4actic partial exchange transfusions should be 
combrec with early detection of infection, good pul- 
monary hygiene, and prevention of thrombophlebitis, 
hypoxiz, and acidosis to offer the optimum results to 
patient; with sickle cell hemoglobinopathies who must 
underz elective or emergency surgical procedures. 
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Professional patient-instructors in the teaching of 


the pelvic examination 


R. A. LIVINGSTONE, M.B., B.Cu. 
D. N. OSTROW, M.D. 
Winnipeg, Manitoba, Canada 


A class of 100 second-year medical students was randomly divided into two groups for 
instruction in the techniques of the gynecologic examination. Each group received a lecture 
and a demonstration film. The control group then had practical instruction on office or clinic 
patients. The Study group was instructed by specially trained clinical teaching associates 
who acted both as professional patients and as teachers. After practice in clinics and 
Offices, both groups received a common evaluation by gynecologists and teaching 
associates. Students who were instructed by clinical teaching associates performed better 
on subsequent pelvic examinations and demonstrated superior communications skills 
compared with the control group. (AM. J. OBSTET. GYNECOL. 132: 64, 1978.) 


THE TEACHING of the technique of pelvic examina- 
tion has presented a problem for student and teacher 
alike for many generations. The traditional method of 
teaching students with clinic or hospital patients has, in 
the experience of most, been far from ideal. The stu- 
dent, new to gynecology, is often embarrassed and 
awkward in the presence of the patient; the patient 
may feel exploited and may provide little useful feed- 
back to the student; the instructor usually cannot help 
the student to identify the pelvic organs; and there is 
often not enough time to repeat an examination when 
necessary. As a result, many students leave medical 
school without ever learning how to carry out and 
interpret a pelvic examination properly or communi- 
cate adequately with the gynecological patient. 

| Several attempts have been made to address this 
problem during the past decade. Plastic models of the 
female pelvis have been used in some schools. Some 
centers have paid clinic patients to act as models" ? and 
others have hired prostitutes to simulate patients? In 
one recent study students brought their own partners 
for pelvic examination under the supervision of in- 
structors.* One of the most successful approaches to 
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date has been pioneered by Kretzschmar? with trained 
professional patient-instructors, and his experience has 
formed the basis for this work. 

A program was set up in the University of Manitoba 
Medical School in early 1975 in order to eliminate pre- 
vious problems by providing a learning environment 
with an atmosphere that was supportive and non- 
threatening, with free communication between stu- 
dent, patient, and instructor. It also aimed to provide a 
teaching situation where the patient was aware that the 
session was intended for teaching, where adequate 
time was available, and where the patient was prepared 
to provide feedback to the student. 

The program employed trained paramedical in- 
structors who played the dual roles of patient and in- 
structor in simulated clinical situations. We report 
herein the results of a controlled educational experi- 
ment with these women and a class of sophomore med- 
ical students. 


Methods 


Recruitment and training of clinical teaching asso- 
ciates. Initially five women were appointed to the pro- 
gram on the basis of their communication skills, their 
educational background, and their motivation to help 
doctors-in-training gain a better understanding of the 
care of the female patient. Three of these women were 
married and had children and all either were in profes- 
sional positions or had professional training. Only one 
(a Registered Nurse) had any medical background. 
The women were each given a complete physical exam- 
ination and were screened for normality of the re- 
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Table I. Design of program 


Day Control group Study group 


l History and physical examination in the gyne- 
cologic patient (lecture and film) 


2 Practical instruction Practical instruction 
by CTA's in clinics and offices 
3 Experience, etc. Experience, etc. 





Table IL Selected section of the gynecologist's 
score sheet, showing gradings ranging from 
0 to 2, with two being the maximum score 


Speculum examination | Grading 


Communication 0 l 2 
Speculum insertion 0 l 2 
Visualization of cervix 0 l 2 
Papanicolaou smear 0 l 2 
Collection of swabs 0 l 2 
Speculum removal 0 l 2 





Table III. Mean scores of gynecologists for each 
group of students for the examination as a 
whole and for its component parts 






Scores of each group (%) 






Whole examination 60.18* 71.44* 
Pelvic 58.00* 70.70* 
Abdominal 67.00 72.00 

Communication 50.00* 64.84* 

Recording 63.09 69.68 

Technique 68.75* 81.30* 





* Analysis of variance shows the difference between control 
and study groups to be significant (p < 0.01). 


productive organs prior to appointment. Each woman 
was appointed to the Department of Obstetrics and 
Gynecology on a part-time basis and was designated a 
Clinical Teaching Associate (CTA). 

This initial group received a 30 hour didactic and 
practical course of instruction in reproductive anatomy 
and physiology, history taking, breast and pelvic exam- 
ination techniques, and communication. On comple- 
tion of this course the women proceeded directly to 
active teaching sessions. 

Teaching methods. A teaching session with the 
CTA’s lasted two and a half hours for each group of 
students. The first half hour of each session was oc- 
cupied by a demonstration of the breast and pelvic ex- 
amination carried out by the gynecologist and CTA 
(the CTA assuming the role of patient). The remaining 
two hours of each session were conducted by the CTA’s 
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Table TV. Percentage differences in mean scores 
between study and control groups. 


All Tutors scoring | Tutors scorimg 
tutors | less than 75% | 75% or mow 


Whole 2=amination 11.26* 16.00* 3 63 
Pelvic 12.70* 19,12% 2.58 
Abcommal 5.00 11.67 5.01 

Comnanication 14.84* 20.664 322 

Recoremg 6.59 7.03 5.3] 

Techmcue only 12.55* 19.36* 2.47 





Score: are divided into those from "easy" and strict exam- 
iners. ir all cases the scores were positive, indicating that tae 
study gmup scored better in comparison with the control 
group. 

"p < TKA. 
tp«Oo«»L 


Table X. Mean scores by CT A's for each group 
of stuc ents 





Scores of each group (96) 






Whole 75.0 53.7 
Eelvic 72.0 49.4 





Analyss ef variance shows the difference between groups 
to be sigr_ficant (p < 0.001). 


alone, &«» women being responsible for two students. 
At this wint each student in turn took a brief history 
and car--c out a breast and pelvic examination as he 
had seer demonstrated earlier. One associate played 
the role cf patient and one the role of instructor. The 
gynecoləzist was not present in the room at this point 
but was .vailable in the area for help and advice if 
needed. $oth patient and instructor provided advice 
and feedoack during the course of the examination 
and at ÉE conclusion reviewed the student's perfor- 
mance vi h him. 

Desiga of the program. The CTA teaching sessions 
were inc»-porated into a course entitled "Introduction 
to Clinica Skills," taken by medical students in their 
second year The class of 100 students was randomly 
divided zo a control group and a study group, each 
made up of 50 students. Both groups were similar 
with rega to academic standing, age, sex, and marital 
status. T 1^ control group was taught in the conven- 
tional fastion with clinic or office patients, while the 
study group was taught by the professional patient-in- 
structors- m each case the program extended cver 
three hal:- tays and included instruction in gynecologic 
history tang and examination (day 1), practical in- 
struction iz. the skills of the pelvic examination (day 
2), and experience in carrying out the pelvic examina- 
tion with >atzents (day 3) (Table I). 
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Table VI. Student questionnaire 
Answers 
x ; Yes No Other 
Question Group (46) ( 96) ( 96) 
l. Did the CTA handle her session professionally? Study 91 4 5 
2. Did you feel intimidated in this session? Study 28 72 - 
Control 27 70 3 
3. Was enough time available in the session to cover Study 78 22 - 
the material? Control 46 48 6 
4. Did you feel better equipped to deal with an office Study 93 - 7 
patient after your session? Control 34 53 13 
5. Did the session fulfill your educational objectives? Study 82 4 14 
Control 17 76 7 
6. Do you feel this program is worthwhile? Whole 95 - 5 
class 





The content of the teaching sessions was stan- 
dardized as much as possible so that the only significant 
variable was the mode of teaching on the second day. 
All students and staff (in both control and study 
groups) were issued identical sets of educational objec- 
tives to follow, and a similar amount of time was allo- 
cated to each session on the second day. 

Methods of evaluation. 

Practical examination. At the end of the rotation each 
student was evaluated on the basis of his performance 
in carrying out a 30 minute gynecologic examination 
on a simulated patient (portrayed by a CTA). This was 
scheduled so that neither the evaluating doctor nor the 
teaching associate had met the student previously in a 
teaching session and neither knew if the student be- 
longed to the control group or the study group. The 
evaluation was based on the instructional objectives 
previously circulated and two score sheets that had 
been previously designed for the purpose were used. 

One score sheet was completed by the observing 
gynecologist. The maximum possible total score on this 
sheet was 106, with approximately one third of the 
points (37) being awarded for technical skills, one third 
(32) for communication, and one third (37) for accu- 
racy of observation and recording. Table II shows an 
illustrative portion of the score sheet. 

The other score sheet was completed by the CTA in 
her role as patient and was slanted toward assessing 
communication, the comfort of the examination, and 
points of technique, which can be evaluated only by the 
educated patient. 

Six teaching associates and 10 gynecologists were in- 
volved in evaluatinq the class of 100 students. Each 
teaching associate and each gynecologist evaluated, 
on the average, two students from the control group 
and two from the study group during each three-hour 


session. 
Student questionnaire. A questionnaire was completed 


by all 100 students in the class in an attempt to obtain 
their opinion as to the value of the method compared 
with traditional teaching methods. 


Results 


The scores awarded by the gynecologists to students 
for their performance in the practical gynecologic ex- 
amination session are shown in Table III. Their assess- 
ment is shown for the whole examination, its two major 
components (pelvic and abdomen), communications 
skills, recording, and technique. For the whole exam- 
ination students in the study group scored consistently 
better on the average (71 per cent) than students in the 
control group (60 per cent). For the pelvic examination 
students in the study group again scored better (71 per 
cent) than those in the control group (58 per cent). 
There was no significant difference between groups 
for the abdominal examination. Communication skills 
were significantly better for the study group as was 
technique. There was no difference between groups of 
students when recording technique was observed. 

These differences, even when statistically significant, 
were not so marked as had been expected by the au- 
thors. Because it was thought that some of the 
gynecologists awarding higher scores may have been 
less discriminating, the evaluators were divided into 
two groups, those scoring 75 per cent or over on the 
average and those scoring 74 per cent or less on the 
average. The results of this division are shown in Table 
IV. It will be noted that the differences in scores be- 
tween control and study groups were exaggerated 
throughout when the results of the more discriminat- 
ing tutors are observed. 

The results of evaluation by patients (CTA's) are 
shown in Table V. The difference between the mean 
scores of the control group (53.7 per cent) and of the 
study group (75 per cent), with the analysis of variance 
test, is statistically significant. For the pelvic examina- 
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tion alone, the mean score of the control group was 
49.4 per cent and that for the study group was 72 per 
cent; this difference is statistically significant. 

The results of the student questionnaire are shown 
in Table VI. They show a clear preference for. initial 
teachinz of the pelvic examination by professional 
patient-instructors over teaching by physicians on clinic 
or office patients. 


Comment 


Neither gynecologist nor professional patient-evalu- 
ator knew which student belonged to the study or con- 
trol group. However, the teaching associates were 
often able to identify the student who had been in the 
study group by his techniques of communication and 
examination. Although they did not verbally com- 
municate this information to their gynecologist co- 
evaluators, this knowledge may have influenced their 
results. 

This study demonstrates that the CTA was not 
superior to the standard clinic patient for the teaching 
of the abdominal examination. Similarly, the CT A was 
not superior in instructing the students in the methods 
of recording the gynecologic history and physical ex- 
amination. These two techniques were taught similarly 
to both groups. Thus, the specificity of the superior 
performance to the areas of communications skills and 
pelvic examination skills would tend to rule out the 
presence of a nonspecific Hawthorne effect.’ 


Professional patients have been used before in the 
teaching of clinical medicine. ? 7 The method of 
teaching the pelvic examination with professional 
patient-instructors was developed by Kretzschmar;? at 
the University of Iowa, and is now an established part 
of their undergraduate curriculum. However, the 
superiority of this teaching technique over traditional 
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metEods has not been demonstrated*in a controlled 
stud up to now. These results indicate that the 
methed does produce a student with superior technical 
and communications skills and one with whom the 
female patient feels more comfortable. From the stu- 
dent = peint of view, the new method rated higher as a 
learring experience and in enabling the student to at- 
tain the required objectives in a limited period of time. 

Although the advantages of the teaching method are 
apparent in the short term, it remains to be seen 
whether or not the difference between the two groups 
is still present after a further nine to 12 months' practi- 
cal experience. These same two groups of students will 
be evaluated after such an interval with this objective 
in miad. 

It i- the belief of the authors that the success of the 
program in this center, as in Kretzschmar's experience, 
is in a major part due to the following factors: (1) care- 
ful seecton of articulate, well-educated, and highly 


motivated young women; (2) thorough training of ` 


these women in a rigidly structured format of teaching; 


(3) cor tinuous and close supervision of the program by: 


a member of the faculty with a personal interest in the 
progrem; (4) appropriate remuneration and recogni- 
tion 0: instructors. 

In vew of the favorable response from students and 
staff ir the first year of the program, it is planned to 
incorpora:e it into the second- and third-year pro- 
grams on a regular basis in future years. 


We wish to express our indebtedness to Dr. Arnold 
Naima-k for faculty funding of the pilot project, to Dr. 
T. M. Eousston for cooperation and support in getting 
the praject going, and to Dr. Peter Choy for help with 
statistical analysis. Thanks are also due to the teaching 
associates, without whose dedicated efforts this study 
would mot have been possible. 
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Experience of a training program in Washington State 
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Seattle, Washington 


The impetus for the development of the Gynecorps Training Program was the identification 

of medically underserved populations of women in Washington State and their need for 
preventive health care, the maldistribution of physicians, and the success of a pilot program 

for training midlevel personnel conducted in 1972 by the Department of Obstetrics and 
Gynecology, University of Washington School of Medicine. The program trains 
community-based and -sponsored Registered Nurses and Physician's Assistants as 

women's health-care specialists, with the goal of delivering preventive care in obstetrics and 
gynecology to populations of high-risk, low-income, and/or underserved women. A 

summary of the training program, its curriculum, and the integration of its graduates into 
community health teams is presented and discussed. (AM. J. OBsTET. GYNECOL. 132: 68, 1978.) 





A SIGNIFICANT portion of patient care in obstetrics 
and gynecology is routine, nonemergent, and can be 
scheduled. This type of care is increasing as the em- 
phasis in medicine shifts toward prevention and health 
E 2 maintenance. Willson and Burkons! stated recently on 

consideration of the obstetrician-gynecologist as the 





the result of several factors. One of the most important 


available to our patients. We now spend at least two 
thirds of our practice in such endeavors.” 
It has been demonstrated in many practice settings?-* 
that routine care can be delivered adequately by 
specialty-trained, midlevel, nonphysician practitioners. 
Specific population groups of medically underserved 


k primary health-care deliverer to women: women have been identified throughout the State of 
"D b : : . Washington.” ê These women were underserved be- 
^ The change in the practice of obstetrics-gynecology is 


cause of a lack of availability of local physician services, 


, j is increasing public awareness of health care needs and a lack of accessibility to routine services resulting from 
ON . . aye . . . F . z . . 

E increasing utilization of the preventive services, such as socioeconomic or geographic barriers, a lack of aware- 
2 periodic examinations, prenatal care, contraceptive ness or motivation to avail themselves of preventive 
pu counseling, and many others, which we have made , a 
E: services, and personal preferences for alternative 


From the Department of Obstetrics and Gynecology, 
P. University of Washington School of Medicine, and the 
United States Public Health Service Hospital. 


health care services. The Gynecorps Program was de- 
veloped to provide trained personnel to help meet the 
needs of these underserved population groups. 


E Supported in part by Grant 1-R18-CA-16404-02 from Methods 

E the National Cancer Institute and the Fred Hutchinson y ; TN 

d Cancer Tlestaleh Crater History of the program. In 1972, a pilot training 
E Received for publication April 19, 1977. project, similar to a program at Harbor General Hospi- 

“8 i D tment 
| Revised October 15, 1977. Wels i quite Bus Mk à P: i FL mad ~ 
f stetrics an necology, University of Washing- 

F Accepted October 21, 1977. ri jha : y - BY y 8 

E Y s | i ton School of Medicine. Five students were graduated 
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iad States Public Health Service Hospital, 1131 14th Ave. rom that program, an in July, CN W xm a siae 
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plemented. During the first six months, the curriculum 
was developed and a syllabus prepared.’ Concurrently 
an attempt was made, by means of demographic and 
socioeconomic data,” to identify target patient popula- 
tions within the state which qualified as communities in 
need of preventative hezlth care for women. Many po- 
tential candidates from these communities made them- 
selves known to or were recruited by the program dur- 
ing this period. 

Ihe first class of students commenced training in 
March, 1975, and the seventh class is presently train- 
ing. Sixteen-week classes of seven to nine students are 
held three times a year. Originally, Registered Nurses 
were trained in a 14 week course and nonnurse Physi- 
cian's Assistants in a separate 26 week session as in the 
Ostergard program.* However, after June, 1976, for 
logistic and cost-effectiveness reasons, the program has 
trained the two groups simultaneously and provides 
additional didactic, seminar, tutorial aid, and longer 
clinical exposure for the Physician's Assistants as 
needed. Although not Registered Nurses, these candi- 
dates must have had at least two years of clinical expe- 
rience in office gynecology, family planning, etc., and 
must have an LPN, college degree, or the equivalent. 

Facilities. The physical facilities of the program are 
located at the United States Public Health Service 
Hospital, Seattle. In addition to administrative and 
classroom space, these facilities provide one training 
clinic. Five additional training clinics are utilized in 
Seattle in an attempt to provide a complete spectrum of 
patient mzterial ranging from adolescent to postmen- 
opausal women, and from the indigent to the affluent. 

All six clinics are maintamed continuously by the 
training staff. When studentsare not being trained, the 
instructors have direct patient involvement as practic- 
ing women's health-care spedalists. 

Faculty. The faculty consists of two physician codi- 
rectors, faculty members of the Department of Obstet- 
rics and Gynecology, and four women's health-care 
specialist (WHCS) instructors. Each WHCS instructor 
is a graduate of an accredited program (three, 
Gynecorps; one, Harbor General, Los Angeles) and 
each is required to have a minimum of one year's post- 
graduate clinical experience. Three instructors are 
Registered Nurses (two with Baccalaureate degrees) 
and the fourth is a Physician's Assistant with a Bachelor 
of Arts in Education who is completing a Master's pro- 
gram in health education. All were selected because of 
excellent performance during their training and be- 
cause they demonstrated superior clinical skills. During 
a six-month probationary period they were closely 
evaluated by "staff physicians and the chief instructor 
who was trained in the pilot class in 1972. Ongoing 
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maimenance of instructor proficiency 4s accomplished 
by a zunimum of 80 hours per year of didactic continu- 
ing etucation and periodic re-examination of patients 
by stz physicians. r 

Precram entry process. Applicants must have a 
sponsoring agency or physician who agrees in writing 
to employ the WHCS for a minimum of one year fol- 
lowing completion of training. No open-ended trainiag 
is prowaded. All applicants must have guaranteed back- 
up medial coverage from a physician who ako 
provices for regular patient re-examination and chart 
review. 

Faca applicant is interviewed by three Gynecorps 
staff members and is considered on the basis of prier 
experr- ice, aptitude, and letters of recommendation. 
Sites for practice are evaluated separately. Since the 
major 55jective is to serve low-income and/or medically 
underserved populations, each applicant's site is eval- 
uated azainst certain criteria including a significant 
portior ‘50 per cent) of the population required to be 
on puble assistance, lack of existing health services. 
indicatean of community support, and potential utili- 
zation cf the practitioner. Evaluation of the sponsoring 
physici: s includes a consideration of the specialty of 
practice, am interest in women’s health care, acceptabil- 
ity by the Washington State Medical Association to be a 
sponsor, ard expressed support of the concept of mid- 
level practitioners. Residence of the candidate is con- 
sidered. since our experience has shown that candi- 
dates wath local roots are likely to return to practice in 
their communities. To promote better distribution of. 
health-care delivery, special consideration is given to 
sites where the candidate will function without the daily 
surveillance of a sponsoring physician in the clinic, in 
accordaree with recent Washington State Law.* 

Candidate selection is accomplished at a formal staff 


*WAC 54 )8-52-130 (effective May, 1974) Physician's Assis- 
tants: Chapter 18.71A RCW defines PA’s as “. . . a person who 
is enrolled im, or has satisfactorily completed, a board ap- 
proved program to prepare persons to practice medicine to a 
limited exsent.” PA’s are classified into Types A (generalist), B 
(specialist and C (specific area within a specialty). The newer 
category ‘=xtended C" into which Gynecorps graduates qual- 
ify is defined as practitioners possessing skills within the scope 
of a limite? physical examination in addition to those of the 
defined specialty. Furthermore, the regulations state: "While 
he (the PA.) functions under the general supervision and 
responsibi «ty ef the physician, he may under certain circum- 
stances ani under defined rules, perform without the im- 
mediate surveillance of the physician.” The responsibility of 
the backup “supervising physician” is that in addition to en- 
suring the ~best interests of his patients” while proyiding 
"adequate .: pervision and review," the supervising physician 
shall "review a: least weekly all patient care provided by the 
physician's assistant if such care is rendered without direct 
consultatios with the physician and shall countersign all notes 
made by the physician's assistant." 
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Table I. Summary of didactic curriculum 
Curriculum Hours 


Anatomy and physiology: * 





Male reproductive system , 1% 
Female reproductive system 1% 
Gametogenesis 3 
Endocrinology 4% 
10% 
Clinical skills: 
Pelvic examination technique 1% 
History taking and charting 2 
Lab technique 3 
Emergency technique 5 
Asceptic technique l 
12% 
Gynecology: 
Breast 3 
Vulva 2 
Vagina 2 
Cervix 2 
Cervical screening 
In utero exposure to diethylstilbestrol 1% 
Uterus 4 
Adnexa 3 
Pelvic inflammatory disease, endometritis, 4 
and vaginitis 
Herpesvirus 2 
Gonorrhea 2 
Syphilis 2 
Menopause 1% 
Contraception 5 
36 
Obstetrics: 
Diagnosis of pregnancy and common 2% 
complaints 
Complications of pregnancy 3 
Management of pregnancy 3 
Normal labor and delivery 234 
Complications of labor and delivery 2 
Puerperium, anesthesia and analgesia, 4% 
and newborn infant 
Infertility 2 
Abortion 2 
22 





session where each applicant’s entire file is reviewed 
and rated. Similarly, each site is evaluated and rated 
separately from its candidate. Candidates and sites that 
achieve the highest combined ratings are selected in 
descending order until the class has been filled and 
alternates chosen. 

Funding for the training of candidates from qual- 
ified practice sites is provided by the grant. Any candi- 
date whose site does not qualify but who is otherwise 
acceptable may pay tuition to be trained. 

Course curriculum, training, and educational ob- 
jectives. The course consists of 16 weeks of intensive 
didactic and clinical training. Table I summarizes the 
curriculum including the number of hours for each 
subject. The lectures are given by physicians and other 
specialists who are knowledgeable in their field. 
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Curriculum Hours 
Nongynecology: 
Urinary tract infections 2 
Viral hepatitis l 
Anemia 1% 
Headaches and convulsive disorders 1% 
Heart, varicose veins, and thrombophlebitis _5 
Lung and respiratory infections 2% 
Thyroid, diabetes, and hypoglycemia 3 
Abdomen 5 
21% 
Other: 
Pharmacology 3 
Nutrition 2 
Genetics 2 
Legalities 2 
Clinic management 3 
12 
Counseling: 
General techniques 10 
Situational techniques (the special client) 10 
Community education 8 
Sexuality 8 
36 
Total didactic experience 150% 





The role of the instructor in the program is vital. 
Each conducts question-and-answer seminars following 
the formal lectures. Each instructor directly supervises 
three students or less, reviewing and checking each his- 
tory and physical examination performed by the stu- 
dents, and provides the daily continuity of training. 
Staff physicians attend each clinic to provide consul- 
tation and supervision for both the student and in- 
structors. 

The clinical experience for the student begins with 
an introduction to the pelvic examination which con- 
sists of an explanatory lecture accompanied by au- 
diovisual materials and a pelvic examination demon- 
stration. The students are then guided through pelvic 
examinations with the instructors, both groups acting 
as examiners and subjects. The students benefit from 
both experiences, rapidly learning the spatial re- 
lationships of the internal pelvic organs and, of equal 
importance, gentleness in palpating them. Although 
recognition of normal pelvic structures is emphasized 
at first, the students study obstetric and gynecologic 
abnormalities as well. 

In addition to the gynecologic examination, a limited 
screening physical examination is taught, consisting of 
thyroid palpation, heart and lung auscultation, exam- 
ination of the breast, abdominal palpation, and exam- 
ination of the extremities. Physician specialists present 
intensive didactic material and supervise students in 
each specialty clinic. As a result of this experience stu- 
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dents have the opportunity of seeing a concentration of 
patients with pathologic abnormalities. 

The ability to integrate the history and physical ex- 
amination into an assessment of patient needs is in- 
creasingly stressed as the program progresses. Patient 
assessment is emphasized because many of the grad- 
uates will not always have the physical presence of a 
physician for immediate patient re-examination. The 
graduate must have sufficient understanding of disease 
processes and their differential alternatives to convey 
to the sponsoring physician all of the information 
necessary for the physician to determine patient dis- 
position and urgency of referral. 

The following educational objectives are to be dem- 
onstrated by the graduates upon successful completion 
of thei- training. Each candidate: 

l. Takes properly organized medical histories with 
emphasis on obstetric and gynecologic events. 

2. Examines and screens patients for signs, symp- 
toms, and abnormalities suggestive of diseases of the 
thyroid, heart, and lung, abdomen and extremities, 
breast, and the reproductive system, providing spon- 
soring physicians with information sufficient to de- 
termine appropriateness and urgency of referral or 
need for re-examination. 

3. Performs and interprets five laboratory proce- 
dures: (a) wet mount of vaginal secretions (including 
samples for vaginal and cervical cultures), (b) hemato- 
crit determination, (c) slide pregnancy tests, (d) urine 
dipstick tests, and Hemoccult (Smith, Kline & French 
Laboratories, Philadelphia, Pennsylvania) stool guaiac 
tests. 

4. Irserts intrauterine devices, places and fits di- 
aphragms, prescribes oral contraceptive pills,* and 
provides other appropriate contraceptive care, based 
on the patient's expressed wishes, a thorough consid- 
eration by the practitioner of possible side effects and 
contraiadications, and standing orders and protocols. 

5. Counsels and educates patients in the following 
crucial areas: (a) early warning signs and symptoms of 
cancer, the need for regular examinations, and the 
technique for self-examination of the breast; (b) signs, 


*WAC 308-52-135 Physician's Assistant Prescriptions: "A 
physician's assistant may issue written or oral prescriptions as 
providec herein when approved by the board and assigned by 
the supervising physician. (1) Except for schedule II con- 
trolled substances (narcotics) as listed under federal and state 
controlled substances acts, a physician's assistant may issue 
prescriptions for a patient who is under the care of the physi- 
cian responsible for the supervision of the physician's assis- 
tant." 

The presciption privileges of Nurse Practitioners has by law 
been delegated to the State Board of Nursing who are still 
considerng methods of implementation. 
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symptoms, causes, prevention, and management of 
gynecologic and specific nongynecologic disezses, par- 
ticularly when it is necessary to motivate and prepare 
the patient for referral to the sponsoring physiciam or 
appropriate health-care agency; (c) family plannmg, 
cont aception, infertility, menopause, abortion, and 
human sexuality; (d) basic concepts of genetic inker- 
itance and their possible health implications. 

6. Provides routine prenatal and postpartum care 
to those women examined by the sponsoring physician 
and ietermined to have a normal pregnancy. 

7. Analyzes the outreach capabilities and needs of 
individual clinics and communities, identifies potential 
commuimity outreach resources, and documents a 
strategy for motivating and utilizing those community 
resowsces appropriate to the identified outreach needs 
and -plements such strategy and plans when appro- 
priat. : 

Requirements for student certification: Perfor- 
manee evaluation criteria and minimal acceptable 
perfeemance. 

Dic actu. Candidates must achieve a score of at least 
85 per cent correct answers on a series of written exem- 
inatiens of major subjects and on a final, comprehen- 
sive written examination covering each curriculam 
course. 

Clizecal. 

PEEVIC EXAMINATION. A total of 80 examinations are 
requised. The first ten are observed, and all 80 of them 
are rechecked. In the last 20 examinations, cf whch 
five ave observed, the student must achieve at least a 90 
per cent correlation with the instructor's re-examima- 
tion f ndings. ! 

BRAST EXAMINATIONS. A total of 40 examinations 
are required. The first three are observed, and all 40 of 
them are rechecked. In the last ten examinations, of 
whicl three are observed, the students must achieve at 
least 3) per cent correlation with the instruccor’s ~e- 
exam nation findings. 

LIMITED PHYSICAL EXAMINATIONS. A total of 40 exam- 
inaticms are required. The first three are observed, aad 
all 4€ of them are rechecked. In the last ten exam- 
inatioms ef which three are observed, the students mast 
achieve at least a 90 per cent correlation with the n- 
structer’s re-examination findings. 

In addition, the students must examine two patieats 
with “unknown” pathology in each of the four nan- 
gyneco/ogy clinics. The students findings must achieve 
a 100 per cent correlation with the findings of the at- 
tendimg specialty physician. 

PREXATAL EXAMINATIONS. A minimum of ten pre- 
natal =xaminations are required. All are observed and 
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LABORATORY PRACTICE. Each candidate must per- 
form a minimum of five laboratory procedures in each 
of five areas: cervical and vaginal cultures, including 
preparation and microscopic interpretation of wet 
mounts of vaginal secretions, hematocrit determination 
slide pregnancy tests, urine dipstick tests, and stool 
guaiac tests. The satisfactory score on techniques and 
results is 90 per cent. 
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SM rechecked and students must achieve at least 90 per PHYSICIAN OBSERVATION. Fach student must be ob- 
E cent correlation with the re-examination findings of the served by the physician-directors of the program, ade- 
à EU instructor. This small number of examinations is a re- quately performing at least one breast, pelvic, and lim- 
m flection of the low need for prenatal training because ited physical examination. 

E the majority of students return to predominantly GENERAL. Throughout the clinical experience, pa- 
D cancer screening-family planning practice sites. Stu- üent-examination findings are recorded by students 
E" ls ‘ ; Ns ‘ . 

E dents who need additional prenatal care experience and instructors on Clinical Evaluation forms (Fig. 1). 

E may elect to spend additional time in prenatal clinics. After completing a patient evaluation, appropriate 
bte 


entries are made by the student in the spaces provided 
on the form. To the right of each entry a space is 
provided where the instructor may check "satisfactory" 
or "unsatisfactory" and notes by checking the letter *O" 
whether the activity was personally observed and re- 
checked. These forms are reviewed weekly, and the 
correlation between student and instructor findings is 
graphed. In addition to these perforniance criteria, 
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Fig. 2. Gynecorps student progress: clinical competency in bimanual examination (average for 8 
students, does not include practice examinations for learamg done on students and instructors). 


formal conferences are held between students and staff 
to evaluate such qualities as attitude, attendance, ap- 
pearance, and ability to communicate effectively with 
patients. Significant deficiencies in these areas are 
considered in the over-all evaluation of student per- 
formance. 

Integration and utilization of the graduate in the 
health care system. Regular reports of patient visit 
data from practicing graduates provides documenta- 
tion of their utilization and integration in the health 
care system. The program has encouraged regular re- 
porting, and some graduates have cooperated fully, but 
most have not, probably because it has not been a 
requirement for certification, as in preceptor-type 
programs. 

The following methods for documentation of utili- 
zation have been undertaken by the program: 

l. Five graduate WHCS's from three different sites 
agreed to supply information concerning patient 
compla:nt, findings, treatment, and need for consulta- 
tion on 150 consecutive patients. The sites, represent- 
ing a cross-section of practices, include: (a) Women's 
Clinic, Harborview Medical Center (HMC) (a Univer- 
sity of Washington Teaching Hospital), (b) a private 
specialty group in Tacoma, and (c) Seattle- King 
County Planned Parenthood Center. 

2. Site visit evaluation of all graduates in practice 
over 18 months has been instituted. In addition to ac- 
cumulation of general data, ten random charts were 
reviewed at each site for the following seven items: (a) 
Papanicolaou smear obtained, date of last Papanico- 
laou smear, and if no Papanicolaou smear taken, state 
reason if over one year since last smear, (b) date of last 


men-trual period; (c) type of contraception used (if NL. 


under 50 years old); (d) description of uterine posit on 
and presence or absence of palpable adnexa. (e) wet 
mouat charted if plan includes prescription treatment 
for vagmitis; (f) the “return to clinic" or referral 
"timely" and appropriate for the assessment and plan; 
(g) breast examination; breast self-examination taught 
and documented. 

3. A questionnaire was sent by the Fred Hutchinson 
Cancer Research Center to 38 Gynecorps graduates 
concermmg their cancer-related activity at clinics or 
doctcrs’ offices. This questionnaire includec: Pa»a- 
nicolaou smears, breast examinations with a self-x- 
amination instruction, rectal examinations as part of. 
the pzlvic examination, and stool guaiac widely receg- 
nizec as a screening tool for occult blood, an early sign 
of co-orectal cancer." | 

4. significant patient acceptance implies an integ-a- 
tion cf the graduate WHCS into the health care system. 
One mdcation of this acceptance may be the clinic at- 
tendance compared to that of patients attending a 
standard physician-staffed obstetrics and gynecolagy 
clinic One practitioner in an urban health main-e- 
nance organization (HMO) has provided appointment 
and attemdance records including patient failures aad 
cance lations for the second quarter of 1977. Records 
of patient attendance were obtained from thre 
obste wician-gynecologists at the same facility for tie 
same period. 


For-y-two women’s health-care specialists, includimg 
30 Registered Nurses and 12 Physician’s Assistants 
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PLA 


I. On-site practitioner with specialist, or 
generalist and multiple back-up specialists: 


Examples: Group Health Cooperative, Seattle; 
Family Health Clinic, Sumas. 





II. Off-site practitioner with one or 
multiple back-up physicians: 
(part-time physician coverage on site) 






Referral 





Phone Contact 


QooooQoOonong 


Examples: Tacoma Ambulatory Care Center, Tacoma; 
Seattle-King County Planned Parenthood Center 


. III. Multiple off-site practitioner with 


one or multiple back-up physicians: 
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Examples: Tri-County Health District, Colville 


Fig. 3. Projected models for use of women's health-care spe- 
cialists. 


have been graduated from the program, in the 2% 


years since its inception. Two candidates (4.8 per cent), 
including one Registered Nurse and one Physician's 
Assistant, failed to progress satisfactorily and were 
dismissed before completion of the course. All other 
candidates met or exceeded the minimum acceptable 
performance as measured against the stated perfor- 
mance evaluation criteria throughout the program and 
on final testing. Fig. 2 graphically illustrates the devel- 
opment of proficiency of the last eight students in the 
bimanual examination. After completion of a mini- 
mum of 60 rechecked examinations each student 
underwent a proficiency test on 20 consecutive exam- 
inations and upon achieving 90 per cent correlation or 
better with the examination of their instructors, they 
entered an "internship" period to help them gain 
confidence, during which time only one out of three or 
four examinations were rechecked by the instructors. 

The performance of the students in the limited 
physical examinations was outstanding. Supervision in 
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specialty clinics was provided by board-certified inter- 
nists and surgeons at the United States Public Health 
Service Hospital. The final examination consisting of 
identification of *unknown" pathology in two patients 
was passed by each student. The abnormalities in these 
patients included thyroid nodules or enlargements, 
heart murmurs, and abdominal masses or palpable or- 
gans (liver edge, etc.). 

Of the 42 graduates, only three are presently not 
employed as WHCS's (including one on maternity 
leave). The remaining 39 are practicing in 46 sites in 
Washington State with as many as three at one site, and 
many are using multiple offices. Fig. 3 illustrates three 
basic practice site modules in which WHCS's function 
in the state. 

The first module illustrates two on-site practice situ- 
ations with a specialist and a generalist. Fourteen 
graduates are practicing in specialists’ offices including 
University of Washington and Gynecorps Training 
Clinics and three work with generalists. The second 
module illustrates the most common utilization of 
practitioners in the state (i.e., where the physician is 
present only part-time). Twenty-one WHCS' are pres- 
ently in these clinic settings with the majority compris- 
ing family planning agencies, etc. The last module illus- 
trates one WHCS mobile unit presently operating in 
three rural counties in the northeast section of the 
state, which visits eight small communities weekly. 


Integration and utilization of the graduate 


Table II presents a summary of the number and type 
of patients seen (complaint or routine) at each of three 
sites, together with the consultation—re-examination 
rates by the backup physicians. "Routine" obstetric-gy- 
necologic activities were common to all three sites but 
comprised 70 per cent of the clinical activity at 
Seattle- King County Planned Parenthood, far exceed- 
ing the other clinics. The number of required physician 
consultation re-examinations was low (3 per 150 or 5.3 
per cent) in this routine clinic in contrast to the private 
and University clinics, more oriented to patients with 
specific complaints, where the physician's involvement 
was higher. In the latter clinics the patients with com- 
plaints comprised about one half of the total patient 
load, and although the over-all patient re-examination 
rate by the supervising M.D. was only 10 per cent (or 
about twice that in the family planning clinic) it ap- 
proached 20 per cent when expressed as a percentage 
of patients with complaints. 

Thirteen graduates of the program have been in 
practice 18 months or longer and each has been site- 
visited for chart review. Clinical records reviewed dur- 
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Table II. Summary of patients seen at three sites | - 



















Planned Parenthood clirsc 
in Seattle, 2 WHCS’s 


P-rvaie women's clinic 
in Tacoma, 1 WHCS 


Women's clinic 
at HMC, 2 WHCS's 












Type of visit ; 3 
Routine: 3 A 
Annual pelvic examina- 7 4.7 l 8 22 0 43 28.7 2 35 
tion (include preop- E 
erative examinations) i 
Routine prenatal care 43 28.7 l 36 24.0 2 0 0.0 0 UR 
Family planning and 16 10.7 0 31 20.7 0 63 42.0 0 tm 
postpartum and post- 3 E 
abortion visits ES 
"Complaint": OPE 
Pregnancy detection 17 11.3 2 2 1.3 0 35 23.3 5 AS 
Possible illness _67 44.6 12 . 78 18.7 13 £9 6.0 l S 
ET 

Total 150 150 150 Be 
Re-examination by doctor 16/150 15/150 8/150 E. 
(10.7%) (10.096; (5.396) E 

Re-examination because of 12/65 13/73 1/9 n 
illness (18.5%) (17.8967 (1196) Et. VE 
BS 


ing the visits revealed appropriate charting in over 90 
per cent of the seven parameters tested. In addition, 
the total patient visits in the 12 months following 
graduation for the group were approximately 28,000. 
These ranged from a high of 5,000 visits per year in 
Im two family planning sites to a low of 900 visits per year 


noteworthy that the over-all patient “failure” rate was 
idemucal: 18.6 per cent for the women’s healthcare — 
specialist and 18.7 per cent for the physicians. 


silage 
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Comment 


The vast majority of health care to women in Family 


NS 


in a rural community private practice, which was in 
existence for only 18 months when the practitioner re- 
turned from training. 

Results of the recent questionnaire sent by the Fred 
Hutchinson Cancer Research Center to 38 graduates 
produced 27 respondents at 40 sites. The WHCS's per- 
form all of the desired cancer-detection activities, ex- 
cept that routine stool guaiacs were performed in only 
28 out of 40 sites. 

Patient acceptance of the WHCS's has been demon- 
strated to be significant. In our training clinics, over 
3,400 patients have been cared for and less than one 
per cent have objected to the two examinations re- 
quired for training students. Patient attitude has been 
supportive of the student and the program. Patient ac- 
ceptance as demonstrated by clinic attendance perfor- 
mance has been satisfactory and compares favorably 
with attendance performance in physician-maintained 
clinics. Patient attendance in the WHCS clinic at the 
Group Health Cooperative in Seattle in the quarter 
ending June, 1977, was 816 while 152 patients either 
cancelled or failed to keep their appointments. Three 
specialists cared for a total of 1,547 patients while 289 
patients either cancelled or failed to keep their ap- 
pointments “over the same three-month period. It is 


plarming, cancer screening, and low-risk prenatal 
clinics is routine, nonemergent, and effectively pro- 
vided by trained midlevel personnel. The results o^ the 
patient visit reports from Seattle- King County Planned 
Parenthood Center demonstrates, as do reports fom 


other c'inics, the effective use of such personnel and ALL 
the low 10 per cent frequency of the intervention of the EN. 


physician in these routine clinics. 

Experienced midlevel care personnel may also staff 
clinics which are oriented to patients with specific 
comoiaits. In the present study, the reports fromthe — 
private practice and the Harborview Medical Cen:er's 


women’s clinic sites indicate that about one half of pa- 


tients which WHCS's examined were routine patients 
and one half were patients with complaints. Re- 
examination of patients with complaints by the physi- 
cian vas required in slightly less than 20 per cen: of 
cases, demonstrating the ability of the WHCS to ade- 
quately manage the nonroutine patient in the majcrity 
of cases. 1 

Even m a busy primary care clinic, nurse practition- 
ers ere able to provide entire patient management 
witheut physician involvement in 67 per cent of their 
cases Sackett and associates? reported this figure in a 
randomized trial of nurse practitioners where analrsis 
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of “outcomes” of patients demonstrated that the health 
care provided by nurse practitioners and physicians 
was of the same quality. They went on to state that the 
"physical, emotional, and social functions" of the pa- 
tients at the end of the stüády were the same in both 
groups and that use of nurse practitioners can be “ef- 
fective and safe!" 

Physician acceptance is crucial to the integration of 
new health-care practitioners into the delivery team. 
This process does not occur rapidly. Some physicians 
interpret the WHCS to represent a definite threat to 
their role in the primary care of women. Others accept 
and welcome the new practitioner. The Gynecorps 
Program has received widespread approval and sup- 
port from the medical profession and the staff regu- 
larly receives inquiries from physicians. 

Uulization and integration of WHCS graduates of 
the Gynecorps Training Program has been sufficient- 
ly impressive to continue the project. The practic- 


‘ing graduates have demonstrated their effectiveness 


through site visit and chart review, a questionnaire 
concerning cancer detection activities at various clinics, 
and by widespread patient acceptance. The last is well 
demonstrated by the comparable patient attendance at 
clinics staffed by physicians specializing in obstetrics 
and gynecology and at those staffed by WHCS's. This 
performance was identical. A similar experience is re- 
ported in another HMO in Portland, Oregon.” Patient 
questionnaires by other authors* ' have shown ac- 
ceptance of and at times even preference for prac- 
utioners by the majority of respondents (over 78 per 
cent). 

Washington State, like others, is plagued with mal- 
distribution of physicians as a result, in part, of gross 
population density variations. Nineteen cities and 
towns range from 10,000 to over 1,000,000 (Greater 
Seattle) and each maintains at least secondary level 
health care facilities. However, the rural and small- 
town population (under 2,500) remaining, approaches 
one million or almost a third of the state (1970 census). 
While physicians are rarely found in such rural sec- 
tions, the Gynecorps program has emphasized selec- 
tion of candidates from these locations. Such candi- 
dates are often established as a public health nurse or 
other locally involved practitioner. After training, she 
is virtually certain to return to her home and family 
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and remain practicing in her new health care role, 
meeting the needs of the rural community. 

Not to be overlooked in the advent of the women’s 
health-care specialist is the history of health services for 
women. Much of the impetus in women's health care 
came from the women's liberation movement, which 
prompted the formation of free women's clinics. The 
major issue was women's lack of basic knowledge and 
information about their reproductive anatomy which 
was not being supplied by their own physicians. Many 
women felt they needed a place to learn about their 
own anatomy and to learn about general health-care 
needs on a woman-to-woman basis. One article, “Dis- 
crimination against women as patients," describes 
how conscientious physicians do auscultation of the 
heart and lungs on every patient, although few do 
breast examinations or teach breast self-examination. 
Also 75 per cent of all women undergoing hospital 
admission physical examinations had their pelvic exam- 
ination "deferred." The essential screening tests for 
cancer in women are too often omitted. Such omissions 
may reflect the discomfort of some physicians in deal- 
ing with these two sexually oriented areas, as well as 
anxiety on the part of the individual woman to request 
these examinations. The women's health-care concept 
is acceptable and sometimes preferable to female pa- 
tients because the practitioner can deal with anxiety- 
producing examinations on a woman-to-woman basis, 
while at the same time educating the patients as they 
examine them. Since office sexuality counseling is em- 
phasized during the training program, the women's 
health-care specialist can deal effectively with the sex- e 
ual health needs of the patient. 

In summary, the successful integration of the mid- 
level practitioners demonstrates their importance as a 
member of the health-care team. Washington State 
Law has provided a liberal framework in which mid- 
level practitioners can be utilized successfully. The 
importance of appropriate physician supervision of 
Registered Nurse and Physician's Assistant women's 
health-care specialists cannot be overemphasized, for 
only within this type of trust relationship can the qual- 
ity of women's health care be maintained and the 
concept of the health-care team be established and 
enhanced. Other states could benefit from our ex- 
perience. 
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Sarcoidosis of the female genital tract 


A. CHALVARDJIAN, M.D., F.R.C.P.(C.) 


Toronto, Ontario, Canada 


Sarcoidosis, a chronic, multisystemic disease, is characterized histologically by discrete, 
well-formed granulomas with little central necrosis. It can affect any organ system in the 
body and rarely involves the female genital tract. This report includes the description of a 
patient with genital involvement by sarcoid granulomas, who presented with 
postmenopausal bleeding. (AM. J. OBsTET. GYNECOL. 132: 78, 1978.) 


SARCOIDOSIS is a chronic, multisystemic disease that 
usually pursues a benign course.! Its clinical manifesta- 
tions may be protean or, more commonly, it may pres- 
ent with few or no symptoms. The disease is charac- 
terized histologically by discrete, well-formed granu- 
lomas with little, if any, central necrosis. No single etio- 
logic agent has been unequivocally demonstrated to 
produce the lesion. 

Sarcoidosis can affect any organ system in the body 
but rarely involves the female genital tract. A review of 
the world literature in 1968 listed only 15 cases of geni- 
tal sarcoidosis.* 

This report describes genital involvement by sarcoid 
granulomas in a patient who presented with postmen- 
opausal bleeding. 


Report of a case 

A 49-year-old patient, gravida 6, para 5, with previ- 
ously documented pulmonary and cutaneous sarcoid- 
osis, was admitted to the gynecologic service for inves- 
tigation of postmenopausal bleeding. Sixteen years 
previously, the patient had presented with asymptom- 
atic pulmonary infiltrates, which were diagnosed as 
tuberculous. A year later, the diagnosis was changed to 
sarcoidosis following cervical lymph node and skin 
biopsies. At that time, the cutaneous tuberculin test had 
been positive but subsequently became negative. A 
Kveim test and serum calcium and serum globulin de- 
terminations were not done. 

The patient was being maintained on a regimen of 
corticosteroids and had been postmenopausal for six 
years. For the past 14 months, she had been given con- 
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jugated estrogens (Premarin,* 0.625 mg. per day) for 
osteoporosis which, contrary to instructions, she in- 
gested continuously. When daily spotting occurred and 
persisted for five weeks, curettage was performed. The 
endometrial curettings showed noncaseating granulo- 
matous endometritis and slight, focal adenomatous 
hyperplasia. Special stains failed to demonstrate the 
presence of organisms. Six weeks later, curettage was 
repeated, and the curettings were cultured for myco- 
bacteria but no organisms grew. Two months later, 
because of recurrent vaginal bleeding, abdominal hys- 
terectomy and bilateral salpingo-oophorectomy were 
performed. 

The hysterectomy specimen consisted of the uterus 
with attached adnexa, weighing 87 grams. Grossly, the 
uterus, cervix, and adnexa were unremarkable, except 
for fine, fibrous adhesions over the posterior serosal 
surface of the uterus. The endometrium measured up 
to 2 mm. in thickness. The right and left ovaries mea- 
sured 3.0 by 3.0 by 1.0 cm. and 3.0 by 1.5 by 1.5 cm., 
respectively. The Fallopian tubes measured 5.0 to 7.0 
cm. in length and 0.5 cm. in diameter and were of 
uniform thickness. 

The tissue was processed by conventional techniques 
for light microscopy. Sections were stained routinely 
with hematoxylin-phloxine-saffron. The auramine- 
rhodamine and Gomori's-methenamine silver stains 
were used in an attempt to demonstrate mycobacteria 
and fungi, respectively. In addition, sections obtained 
with a cryostat from the endometrium and ovaries were 
stained with oil red 0 for the demonstration of fat. All 
sections were viewed under polarized light for bire- 
fringement material. 

The endometrium obtained by curettage and hys- 
terectomy showed discrete granulomas ranging in size 
from about 70 to 500 mu. The individual granuloma 
consisted of aggregated epithelioid cells and frequently 
contained a Langhans' multinucleated giant cell (Fig. 
1). Rarely, the giant cell was of the foreign-body type 
with numerous, centrally located nuclei. A thin mantle 
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of lymphocytes, including a rare plasma cell, sur- 
rounded and infiltrated the granulomas. The rest of 
the endometrium was free of inflammatory cells. An 
occasional asteroid body was observed, but 
Schaumann’s bodies, birefringent material, stainable 
lipid, acid-fast bacilli, and fungi were absent from 
all sections examined. In contrast to the endometrium, 
the myometrium contained only a rare granuloma. 

The ovaries showed moderate stromal hyperplasia 
with focal stromal luteinization (hyperthecosis). 
Granulomas, some of which had coalesced, measured 
up to I mm. in diameter and were located deep in the 
cortex of the ovary adjacent to the medulla and cor- 
pora albicantia. Occasional granulomas were seen 
among smooth muscle bundles in the hilus and in the 
ovarian ligament, away from the ovarian stroma prop- 
er. The granulomas in the ovaries did not differ from 
those zt other sites, except for their larger size and 
unusual cytoplasmic vacuolation of the component 
cells. Contrary to expectation, the vacuolated epithe- 
lioid and giant cells either were free of lipid or con- 
tained only a few droplets, as demonstrated by the oil 
red 0 fat stain, not enough to account for the promi- 
nent vacuolation. In contrast, the luteinized ovarian 
stromal cells and Leydig cells contained large amounts 
of stainable lipid. 


Comment 


The main significance of sarcoidosis of the genital 
tract is its differentiation from other lesions, which may 
appear similar histologically and require specific anti- 
biotic therapy, e.g., tuberculosis.? 

In the present case, the diagnosis of genital sar- 
coidosis was suggested by previous history. Routine 
and special stains failed to demonstrate the presence of 
an etiologic agent. The absence of tubal involvement 
was additional evidence against the diagnosis of genital 
tuberculosis, which almost always involves the Fallo- 
pian tube. Other common agents known to elicit 
granulomas were excluded by the absence of a past 
history of either surgical or radiographic procedures 
that could have resulted in the introduction of either 
surgical glove powder (talc or starch) or lipid-based 
contrast medium, respectively. Absence of such foreign 
materia.s was confirmed by examination of slides 
under polarized light and with lipid stains. The ovaries 
showed stromal hyperplasia and granulomas, which, in 
contrast to cortical granulomas associated with stromal 
hyperplasia, contained little or no fat, measured up to 1 
mm. in diameter, were most prominent in the jux- 
tamedu lary cortex, and even occurred in the hilus and 
ovarian ligament. The nature of intracellular vacuoles 
in the ovarian granulomas remains unresolved. The 
vacuoles weré prominent but contained little stainable 
lipid. It is possible that lipids released from luteinized 
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Fig. 1. Endometrium showing two well-formed granulomas. A 
giant cell of the Langhans’ type is seen in the center and 
slight!» to the left. There is a mild lymphocytic infiltrate of the 


granujemas and no necrosis. The endometrial glands are of a 


prolifzrative type. (X550.) 


ovarian stromal cells were ingested by the histiocytic 
cells f5rming the granulomas. Eventually, the accumu- 
lated ipsds, through partial or complete degradation, 
may have ceased to stain by conventional histochemical 
techrsques, with the vacuoles left as evidence of their 
previous existence. 

The prevalence of intrathoracic lesions in sarcoidosis 
is compatible with an air-borne agent, as yet un- 
ident^ed. Extrathoracic involvement presumably re- 
sults through hematogenous dissemination. In the 
presemt case, the etiologic agent eliciting the granu- 
lomas may have reached the internal genitals in one of 
two ways. Endometrial involvement through surface 
exposure would be unlikely since this mechanism 
woulc net account satisfactorily for the presence of le- 
sions deep in the ovarian cortex and paraovarian tis- 
sues and their absence in tubal mucosa. The second, 
and more likely, way would be the hematogenous 


route. The latter mechanism would also account for the 


incidence in the literature of genital sarcoidcsis in a 
young age group,” * since the internal genitals are well 
vascularized in that group. Although the present pa- 
tient was postmenopausal, the genital organs were not 
atrophic,and the ovaries and endometrium, respective- 
ly, shewed stromal and mild adenomatous hyperplasia. 
For orer a year, the patient had received estrogen ther- 
apy, which, by itself, may have caused increased vascu- 
larity af the internal genitals and potentiated localiza- 
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tion of the granulomas in the uterus and ovaries. 
Pulmonary involvement by sarcoidosis may ulti- 

mately lead to respiratory impairment. On the other 

hand, lymph node involvement is usually asymptoma- 


tic. Because of the small number of cases of genital 


sarcoidosis,* the contribution of genital granulomas in 
producing symptoms related to the reproductive sys- 
tem is not clearly established. Pregnancy, followed by 
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The effect of a progesterone-releasing intrauterine - 
contraceptive device on uterine secretion of prostaglandin 


Fə and life-span of corpora lutea in the ewe 


WILLIAM J. MURDOCH, M.S. 
GREGORY S. LEWIS, Pu.D. 
E KEITH 1NSEÉEEP, Pa.D. 
Morgantown, West Virginia 

SIEPHEN. A; TILL5SON, Pzu.D. 
Palo Alto, California 


Two studies were conducted to investigate the effect of a progesterons-releasing 
intrauterine contraceptive device (IUD) on uterine secretion of prostagiandin (PG) Fza 
associated with IUD-induced luteolysis in sheep. In bilaterally ovuEting ewes receiving an 
IUD on day 3 (estrus = day 0) intrauterine release of progesterone (99 ug per day) by the 
device did not prevent premature luteolysis or the increased concentration of PGF,,, in 
uterine venous plasma on day 5 caused by conventional IUD's. In the second study a 
progesterone-releasing IUD (645 wg per day) inserted adjacent to the intact ovary at 
unilateral ovariectomy on day 14 inhibited early luteolysis in the st 5sequent estrous cycle 
and reduced the uterine secretion of PGF,,, on day 5, without affecting concentrations of 
progesterone in the peripheral circulation at the intervening estrus It is suggested that 
'ocally delivered intrauterine progesterone can inhibit IUD-induced uteolysis in the ewe by 
suppressing the uterine secretion of PGF... (AM. J. OBSTET. GYNECOL. 132: 81, 1978.) 


IN RECENT YEARS an attempt has been made to im- 
prove the acceptability and efficacy of the intrauterine 
contraceptive device (IUD) by incorporating an anti- 
fertility agent such as progesterone into its design." ? 
Progesterone-releasing IUD's have been shown to be 
more etfective than conventional IUD's in preventing 
pregnancy* ? and are associated with a lower incidence 
of IUD-enhanced uterine cramps in women.* There is 
considerable evidence that IUD's stimulate the synthe- 
sis and secretion of uterine prostaglandins (PG's) in 
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sheep 7 rodents,® ° rabbits," and human beings." It kas 
been 3ypothesized that the progesterone released frem 
the IUD causes a decrease in uterine prostaglandin 


F,,,° a substance implicated in the etiology of dys- 


menc-rbea."* Preliminary indications provide support 
for this view.’ 

The life-span of ovine corpora lutea can be 
short=ned by insertion of an IUD during the first three 
days of an estrous cycle.” !* This luteolytic effect is 
presumed to be mediated through an increased release 
of PGF;,,* a potent uterine luteolysin in sheep. The 
respamsiveness of sheep to the luteolytic action of an 
IUD appears to depend on the endocrine milieu of the 
uterus. Progesterone inhibits IUD-induced luteolysis,!5: 
'* whereas the administration of estrogen extends the 
period cf time an IUD will initiate luteal regression 
beyord day 3 of the estrous cycle.'* In ovariectomized 
ewes ©xogenous progesterone decreases and estrogen 
acute y increases endometrial synthesis of PGF;a. 

Th= objective of these studies was to examine the 
possibility of a local effect of a progesterone-releasing 
IUD en uterine secretion of PGF, and on the life-span 
of co-pora lutea in the ewe. 
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Table I. Effect.of IUD on concentration of PGF», in uterine venous plasma, weight of corpora lutea, and 
return to estrus in bilaterally ovulating ewes 












Treatment and side - 
of reproductive tract 





Control 6 
Unilateral progesterone IUD: 6 
Adjacent to IUD 
Opposite to IUD 
Unilateral conventional IUD: 7 
Adjacent to IUD 6. 
Opposite to IUD 2 
Bilateral IUD's: 7 
Adjacent to progesterone IUD 6.1 
Adjacent to conventional IUD 6.2 


"Data on ewes returning and not returning to estrus before da 






Weight 














No. of Cycle length 

of corpo- ewes return- for ewes 
ra lutea on ing to estrus returning to 
day 11 (mg.)+ prior to day 11 estrus (days) 





491+ 53 0t 

118 9 
281 + 110 
410+ 87 

218 8+ 0 
307 + 107 
459+ 15 

4§ 7.8 + 0.1 
510+ 9 
517+ 96 


y 11 were combined. Means (+ S.E.) for concentrations adjacent 


to the site of an IUD are significantly different from concentrations adjacent to, sham operations (p < 0.05). Values for one ewe 
treated unilaterally with a progesterone IUD were greater than 2 S.D. from the mean (57 ng. per milliliter adjacent and 18 ng per 
milliliter opposite) and were not included in order to reduce heterogeneity of variance in the data. 

tDifferences in weights of corpora lutea are not statistically significant (p > 0.05). One ewe treated unilaterally with a 
conventional IUD had not returned to estrus by day 9 and was killed at that time after the discovery of an abdominal hernia and 


* provided no data on weight of corpora lutea. 


t$Values with different footnote symbols are significantly different (p « 0.05). 


Material and methods 


Mature ewes were kept with brisket-painted, vasec- 
tomized rams and checked for estrus twice daily. Only 
ewes that had shown a pretreatment estrous cycle of 
normal length (15.5 to 18 days) were studied. 

Experiment 1. Twenty-six bilaterally ovulating ewes 
were selected and assigned at random to one of four 
groups: (1) control, (2) unilateral progesterone-releas- 
ing IUD, (3) unilateral conventional IUD, and (4) bilat- 
eral IUD's (progesterone-releasing and conventional). 
Uterine horns (right versus left) were randomized with 
respect to site of treatment. 

On day 3 (estrus — day 0) the ewes were anesthetized 
for operation by intravenous injection of pentobarbital 
sodium and the uterus was exposed by midventral 
laparotomy. The IUD's were inserted through a small 
incision in the wall of each uterine horn and the inci- 
sion was closed with a single silk suture. A conventional 
IUD was inserted and. immediately removed from all 
sham-operated uterine horns (control group and op- 
posite to unilateral IUD). Sizes of corpora lutea were 
estimated and they were marked with India ink for 
future reference. On day 5 uterine blood samples were 
collected at laparotomy by venipuncture from a major 
uterine vein of eąch uterine horn, and the plasma 
PGF;, was determined by radioimmunoassay.’ At this 
time sizes of corpora lutea were again estimated and 
their gross appearances noted. Ewes were killed either 
on day 11 or on the day they returned to standing 
estrus if prior to day 11. The IUD’s were retrieved and 


corpora lutea were dissected from the ovary and 
weighed in order to quantify luteolysis. 

The IUD's were plastic (ethylene vinyl acetate 
copolymer) coils, 10 mm. in diameter and 40 mm. in 
length. The hormone-releasing IUD was identical to 
the conventional device but had a progesterone-filled 
core designed to release 157 wg per day. Since release 
rate may vary in utero, the IUD's were assayed after 
their removal. To determine the release rate of the 
progesterone-containing IUD over an extended period 
of time the device was left in situ for 90 days in three 
ewes selected from group 2 to be maintained. Bilateral 
ovariectomy was performed on day 11 in these in order 
to obtain weights of corpora lutea. Methods for de- 
termination of release rates for progesterone have 
previously been reported.'* 

Experiment 2. Twenty-four mature ewes were as- 
signed equally at random to one of three treatments 
(eight per group): (1) control, (2) progesterone- 
releasing IUD, and (3) conventional IUD. The IUD's 
were of the same dimensions as described in experi- 
ment 1; however, the hormone-releasing device was 
designed to deliver 400 ug of progesterone per day to 
the uterine lumen. 

Unilateral ovariectomy was performed on day 14 
and an IUD was inserted or a sham operation per- 
formed (group 1) adjacent to the remaining ovary. The 
IUD's were inserted before estrus to expose the uterus 
to progesterone (group 2) prior to the time the IUD 
generally exerts its luteolytic effect (days 1 to 3). Un- 
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Table II. Effect of IUD on concentration of PGF9q in uterine venous plasma, weight of corpora lutea, 
and corcentration of progesterone in peripheral venous plasma 

















Uterine Weight of Jugular 
PGF», on corpora lutea progesterone 
day 5 (ng. /ml.)* on day 11 (mg.)* - (ng. /ml.)t 


Control 8 0.6 + 0.2 490 + 37 0.6 + 0.04 
Progesterone IUD 8 4.2+0.8 329 + 46 0.7 + 0.04 
Conventional IUD 8 9.3 + 2.1 47 + 16t 0.6 + 0.08 


*Means (+S.E.) are significantly different from each other (p < 0.05). 
tDifferences in concentrations (mean + S.E.) are not statistically significant. (p > 0.05). Samples were collected at the frst 
detection of estrus. | 


Mean (+ S.E.) of the corpora lutea for the three ewes not returning te estrus before day 11. 


Table III. Effect of insertion of an IUD at unilateral ovariectomy on day 14 on length of the subsequent 
estrous cycle* 



















No. of 
ewes return- Postoper- 
ative cycle ing to estrus ative cycle 
Treatment length (days) lengtm days) prior to day 11 length (days) 
Cortrol 8 16.5 + 0.2 16.8 — 0.4 0 >11 
Progesterone IUD 8 17.0 + 0.2 16.9 — 4.3 0 >11 ANM 
Corventional IUD 8 17.1 + 0.2 17.2 2 @.4 5t 6.6 + L.0t - 


*Differences between preoperative and operative cycle lengths (meam + S.E.) are not statistically significant (p> 0.05). All 
ewes apparently ovulated normally, as determined by the presence of a new corpus luteum at laparotomy on day 5. 


+Significant at p < 0.01. 
Mean (+ S.E.) cycle length for the five ewes with short cycles (<11 das9. 


ilateral ovariectomy was performed to ensure an ovu- returning by day 11 were compared with the chi-square 
lation point ipsilateral to the IUD. Ovaries to be re- test. 
moved (right versus left) were assigned at random 
prior to laparotomy. In order to monitor the amount of Results 
progesterone released from the IUD that gained access Release rate analysis. Although the original esti- 
to the systemic circulation, where it may exert feedback mates of the in utero delivery rate of the proges- 
effects, ^: ?? a jugular sample was collected at the onset terone-containing coils used in experiments 1 and 2 
of estrus, when endogenous progesterone secretion is (157 and 400 ug per day, respectively) were somewhat - 
very low," and the plasma progesterone was deter- in error, the actual release rate of the IUD was rel- 
mined by radioimmunoassay.” On day 5 of the sub- atively consistent within each study (mean + S.E.: 
sequent estrous cycle laparotomy was again performed 90 + 2 and 645 + 31 ug per day, respectively). The 
and a uterine venous sample was collected from a release rate of progesterone from the IUD over a 90 
prominent vein draining the IUD-treated uterine day period (experiment 1, 90 + 9 ug per day) was cen- 
horn. The plasma was analyzed for PGFs,. At this time sistent with the release rate of those IUD's which re- 
gross appearances of corpora lutea were noted, their mained in utero for only a short time (£8 days). 
size was estimated, and they were marked with India Expeximent 1. An IUD inserted into one or beth 
ink. Ewes were killed either on day 11 or on the day uterine borns of bilaterally ovulating ewes resulted in 
they returned to standing estrus, whichever occurred premature luteolysis and estrous cycles of shor:er 
earlier. The IUD's were removed for analysis, and cor- lengtks im a proportion of the animals treated on day 3 
pora lutea were dissected from the ovary and weighed. (Table D. Four of seven ewes receiving both a 

Statistical analyses. Hormone levels and weights of progesterone-releasing IUD (in vivo release rate 90 * 3 
corpora lutea were evaluated by analysis of variance. ug pe cay) and a conventional IUD exhibited shert 
Means were compared by the least significant differ- estrous cycles. The other three ewes showed no evi- 
ence if the F value for treatments was significant. Data dence of early luteal regression when autopsied on day 
were tested for homogeneity of variance by Bartlett's 11. Unilateral IUD's exerted bilateral luteolytic effects 
test. The proportions of ewes returning to estrus or not in only one of six (progesterone group) and two of six 
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(conventional group) ewes which returned to estrus 
prior to day 11. Weights of corpora lutea for the IUD- 
treated ewes not returning to estrus before autopsy 
were not significantly different from those of control 
animals; however, corpora lutea tended to be lighter 
ipsilateral to the IUD in ewes that had a coil in only one 
uterine horn, indicating a local unilateral luteolytic ef- 
fect. Corpora lutea that regressed prematurely were 
consistently blanched and their superficial diameter 
was considerably reduced when observed on day 5. 
The progesterone-releasing IUD was not effective in 
promoting luteal life-span, and it did not counteract 
the stimulatory action of the IUD on the uterine secre- 
tion of PGFs, (Table I). An IUD (either progesterone- 
releasing or conventional) caused significantly higher 
(p. < 0.05) concentrations of PGF» in uterine venous 
plasma collected from the IUD-bearing uterine horn 
than in plasma from sham-operated horns. In ewes 
treated bilaterally, receiving both a progesterone- 


. releasing and a conventional IUD, mean values of 


PGF;, for each uterine horn were similar (6.1 and 6.2 
ng. per milliliter, respectively). In one ewe treated un- 
ilaterally with a progesterone-releasing IUD uterine 
venous concentrations of PGF», were extremely high. 
The concentrations of PGF,, in venous plasma from 
sham-operated uterine horns opposite to a unilateral 
IUD were not significantly different (p > 0.05) from 
those of sham-operated control horns. 

Experiment 2. The progesterone-releasing IUD (in 
vivo release rate, 645 + 31 ug per day) prevented 
IUD-induced luteolysis and suppressed uterine secre- 
tion of PGF;, by approximately 50 per cent. However, 
progesterone did not totally overcome the regressive 
effects of the IUD. Weights of corpora lutea and 
uterine venous concentrations of PGFs, (Table II) for 
ewes treated with a progesterone-releasing IUD (329 
mg. and 4.2 ng. per milliliter) were intermediate be- 
tween and significantly different (p — 0.05) from those 
of sham-operated control animals (490 and 0.6) and 
those of conventional IUD-treated ewes (47 and 9.3); 


however, there was heterogeneity of variance in the 


concentration of PGF,, among the groups. Thus, the 
effect of progesterone was to reduce both the mean 
and variance in concentrations of PGF,, in uterine ve- 
nous plasma. Five of eight ewes receiving a con- 
ventional IUD returned to estrus prior to day 11 (Table 
III), while no ewes in either the control or proges- 
terone-treated groups were found in estrus (p < 0.01). 

Based on observations involving the occurrence of 
estrus and ovulation (Table III) it appears that the 
progesterone-releasing IUD did not exert any major 
effects on the hypothalamic-hy pophyseal system. Con- 
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centrations of progesterone in peripheral venous 
plasma (Table II) collected at the first detection of es- 
trus were not elevated in ewes fitted with the pro- 
gesterone-releasing device. 


Comment 


It appears that the insertion of IUD's on day 3 of the 
estrous cycle in ewes with bilateral corpora lutea causes 
a variable response in terms of induced luteolysis. A 
clear unilateral or bilateral luteolytic effect was not 
shown in the group of ewes treated with unilateral 
IUD's, indicating that day 3 may be a transition period 
from predominately bilateral luteolytic effects seen 
when IUD's are inserted very early in the cycle to a 
more predominantly unilateral effect, as observed by 
Ginther” after insertion of an IUD on day 4. Pexton 
and co-workers’ found that concentratioms of PGF in 
venous plasma collected on day 5 from uterine horns 
containing an IUD inserted on day 2 were not 
significantly higher compared with those from oppo- 
site, non-IUD-containing horns. Thus, either the re- 
lease of uterine luteolysin from the opposite uterine 
horn or the transfer of luteolysin to that horn via the 
intercornual vessels is greater after insertion of an IUD 
one day earlier in the estrous cycle. 

The insertion of IUD's on day 3 was generally less 
effective in promoting early luteal regression and 
stimulating uterine secretion of PGF» than insertion of 
IUD's of the same dimensions on day 2.7 The uterus 
may become less responsive to the IUD earlier in the 
estrous cycle when more than one corpus luteum is 
present as a function of the circulating levels of en- 
dogenous progesterone. It is well established that 
IUD's are relatively ineffective in inducing luteolysis if 
inserted when progesterone concentrations in the 
blood are high.'*: '* Apparently, the corpus luteum can 
be maintained despite elevated uterine venous concen- 
trations of PGF in the pregnant ewe.” Ewes with 
IUD's that did not return to estrus and still had corpora 
lutea similar in weights to those in control ewes (e.g., 
group 4) had elevated concentrations of PGFza. These 
high values probably were obtained when PGF;, was at 
a peak and indicate a need for more frequent sampling 
to determine a precise pattern of secretion of PGF,,. 

Several questions were considered in designing ex- 
periment 2 and determining the samples to be collected 
therein: (1) Was the dose of progesterone delivered to 
the uterus in experiment ] sufficient to overcome 
IUD-induced luteal regression? (2) Is it necessary to 
prime the ewe with locally delivered progesterone 
prior to the period the IUD is effective in order to 
prevent premature luteolysis, as had beén shown for 
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systemic treatment with progesterone!*: 17? (3) Is the 
progesterone delivered to the uterine lumen acting lo- 
cally or is it exerting peripheral effects? 

When the release rate of the progesterone-con- 
taining IUD was increased from 90 to 645 ug per day 
and the device was inserted prior to estrus, IUD-in- 
duced luteal regression was inhibited. Whether the 
ability of progesterone to inhibit luteolysis was a result 
of the increase in dosage or "priming" of the uterus 
cannot be assessed without further investigation. It 
does appear that the local delivery of progesterone in- 
hibited luteolysis by reducing the uterine secretion of 
PGF;,. In the rabbit, silicone rubber capsules releasing 
150 ug of progesterone per day directly to the uterine 
lumen tor three weeks did not affect the elevated en- 
dometrial content of PGF caused by an inert IUD”; 
however, the dose was lower than that causing a re- 
duced secretion of PGF in the ewe. A Progestasert* 
system delivering 65 ug of progesterone per day to the 
uteri of women reduced the total content of PGF;, in 
the menstrual blood. Cane and Villee”® have shown 
that the addition of progesterone to tissue cultures of 
human endometrium inhibited synthesis of PGF, 
whereas estrogen tended to increase such synthesis. 

The intrauterine delivery of 645 wg of progesterone 
per day did not interfere with normal ovulation at es- 
trus, and concentrations of progesterone in the pe- 
ripheral circulation at estrus were not elevated by the 
hormone-releasing IUD. Tillson and associates"? have 
shown that a Progestasert* system had no significant 


*Alza Corp., Palo Alto, California. 
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effect on peripheral levels of pituitary gonadotropms, 
estracicl. and progesterone and did not alter men- 
strua! c;cle periodicity in women. 

Chaudhuri” postulated that the active antifertiaty 
agent released by the uterusin the presence of an IUD 
are prostaglandins. Indomethacin, an inhibitor of pros- 
taglard m synthesis, reverses the antifertility effect of 
an ILD m the rabbit; however, initial attempts to me- 
gate te contraceptive action of silk suture in rats? and 
mice* with indomethacin have failed. Based on tais 
study aswell as others,'?: ? it seems unlikely that p»o- 
gesterone enhances the contraceptive effectiveness of 


an IUD*- by stimulating the release of prostaglandirs. | 


Results from experiment 2 indicated that progester- 
one Gel vered to the uterine endometrium can redece 


the secretion of PGF, in the ewe. The substantial mm- | 


provenent of dysmenorrheic symptoms in women 
using zr intrauterine progesterone-delivery system? 
and tre decrease in PGF,, in menstrual fluids of these 
women ? may indicate that such a reduction occurs in 
humen subjects. 


We a-e indebted to J. G. Berardinelli, R. M. Hower, 
Dr. R L. Fogwell, R. J. Magrini, J. S. Ottobre, and B. R. 
Pratt zov their assistance in surgery, Dr. B. Pharriss ‘or 
valua>ie advice and manuscript review, Dr. P. Wong 
for release rate determinations, and M. L. Koch for ais 
assistzn-e in the statistical analysis. We acknowlecge 
Phylls  enkins and Sandi Allison for their assistance in 
the labe-ratory. 
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Little or no resistance 


"Repeated subculture of Candia albicans in increasing 
concentrations of nystatin resLits in little or no development 
of resistance... ”! No occurrence ofin vivo resistance 
as a general rule. 


Virtually nontoxic and 
nonsensitizing 


The manual application option 


The fact that a vaginal tablet car be inserted without an 
applicator offers an important option when such a method 
is deemed advisable by the physician. 


Economy 


Your patients can save substantially compared to the cost 
of Miconazole Nitrate Cream c- Clotrimazole Vaginal Tablets.* 


| Mycostatin Vaginal Tablets 


Nystatin Vaginal Tablets U.S.P. 


'Goodman & Gilman, The Pharmacologica’ Basis of Therapeutics, 5th Ed, 1975, p. +236 
* Based on manufacturers’ published prices tc retailers 
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MYCOSTATIN® VAGINAL TABLETS 
Nystatin Vaginal Tablets USP 


DESCRIPTION: Mycostatin Vaginal Tablets 
(Nystatin Vaginal Tablets USP) are provided as 
diamond-shaped compressed tablets 
containing 100,000 units of nystatin dispersed 
in lactose with ethyl cellulose, stearic acid, and 
starch. 

INDICATIONS AND USAGE: This product is 
effective for the local treatment of vulvovaginal 
candidiasis. Confirm diagnosis by KOH smears 
and/or cultures prior to therapy. Rule out 
Trichomonas and H. vaginalis by appropriate 
laboratory methods since these pathogens do 
not respond to nystatin. 
CONTRAINDICATIONS: Contraindicated in 
patients with a history of hypersensitivity to any 
of the components of the tablets. 
PRECAUTIONS: General—Discontinue 
therapy if sensitization or irritation is reported 
during use. 

Laboratory Tests—Repeat microbiological 
studies to confirm diagnosis and rule out other 
pathogens before instituting another course of 
antimycotic therapy if there is a lack of 
response to nystatin vaginal tablets. 

Usage in Pregnancy—No adverse effects or 
complications have been attributed to nystatin 
in infants born to women treated with nystatin 
vaginal tablets. 

ADVERSE REACTIONS: Nystatin is virtually 
nontoxic and nonsensitizing and is well 
tolerated by all age groups, even on prolonged 
administration. Rarely, irritation or sensitization 
may occur (see Precautions). 

For full prescribing information, consult 
package insert. 

HOW SUPPLIED: Available in packages of 15 
and 30 individually foil wrapped tablets with 
applicator and in Unimatic®cartons of 50 
single-dose packs per carton—each cello- 
protected single-dose pack consists of one 
individually foil wrapped tablet, one applicator, 
and one "Instructions for the Patient” leaflet. 
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For you ... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.: and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 
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Just what you’ve been expecting and more: 
Picker’s Linear Scanner...two instruments in one. 
The largest family of ultrasound instruments has just 
grown larger. Our new Linear Scanner produces high 
resolution real-time views of abdominal anatomy to 
observe organs and their motion. It travels to the patient's 
bedside on a lightweight cart as a stand-alone scanner. 
Or, it interfaces with our System 80L and takes advan- 
tage of all the image-processing techniques of the nation’s 
most complete ultrasound diagnostic system. 
On its own: a standout.As a mobile, real-time abdominal 
scanner, it can travel to the 
obstetrical ward and 
produces high resolution images simply, eas 
and cuickly A Transdocet Focus Cont 
gives three discrete focal zones to impr 
resolution in specific 
areas of study. Push- 
button selectable 
scales bring extra 
= magnification of moll details. 
Selectable Dynamic am Control lets the operator choose 
the ideal gray-scale presentation for best tissue differen- We 



















sizes. As a stand-alone unit, the linear scanner can be a 
flexible diagnostic tool for an office, or for use 
anywhere in a hospital. 
Together: a powerful display. 
As a part of a total Picker Ultra- 
sound System 80L, our new Linear 
Scanner calls upon the capabil- 
ities of our Digital Imager for 
powerful digital techniques that 
improve display resolution and 

. gray-scale rendition. With a 
simple plug-unplug interface, real 
time images from the Linear 

| Scanner can be frozen and stored 


à 
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e systems memory for later gray-level manipulat «n and study. Alphanumeric petient 
examination data are integral features of each image. The image, displayed ir TV 
iat, can be stored on videotape for later reference. 

Ult-a-dedication. Dy itself, as a stand- 
alone scanner, or interfaced with 
System 8OL, our new Linear 

Scanner will help extend 
ultrasound diagnostic 
techniques to obstetrics, 
gynecologv and 
other areas of upper 
abdominal study 
like aortic-aneurysti 
visualization, or 
pre-screening for 
computed tomog- 
raphy. Picker, a 
company dedicated 
to ultrasounc, has 
just dedicated a new 
instrument for your 
laborztory. 

For addi- 
tional iafor- 
matioa on 
our new 
Linear Scanner, 
write Picker Corp., 
12 Clintorville 
Road, Northford. CT, 
06472, call 203/484-2711, 
or contact your Picker 
sales representative. 


PICKER 
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Columbia University College of Physicians & Surgeons 
18th Annual Review Course in Obstetrics and Gynecology. 


October 23-27, 1978, 8:00-5:30 Fee: $250 (Residents Fee $125) 


Credits in Category 1 A.M.A. Award for 37% hours 

This course has been approved for 45 cognates by The American College of 
Obstetricians and Gynecologists. 

Drs. R. Neuwirth, R. Richart and R. Vande Wiele, Course Directors 

Lectures by Columbia Faculty & Visiting Faculty 


Includes a survey of the major clinical and pathological problems pertaining to the female reproductive 
system. Emphasis on the diagnosis and management of the obstetrical and gynecological disorders, in- 
cluding infertility, endocrine problems, and malignant diseases, in the light of modern advances in basic 
knowledge and clinical practice. Review of gynecologic pathology. The course is divided as follows: 
gynecologic oncology, perinatal medicine, gynecology and obstetrics, reproduction control behavior, and 
endocrine disorders. Each lecture followed by a brief discussion. 


For applications, contact Dr. Elizabeth C. Gerst, Continuing 
Education Center, 630 West 168th St., N.Y., N.Y. 10032, 
(212) 694-3682. 





Physicians (Multiple Openings)—The Food and Drug Administration/Bureau of Drugs (an Equal 
Opportunity Employer) has career Civil Service openings for physicians. (Positions are also available 
in the Commissioned Corps of the U.S. Public Health Service). Physicians evaluate the results of 
clinical testing of new drugs (New Drug Applications) and the potential effects on humans of pro- 
posed new drugs (Claimed Exemptions for Investigational New Drugs INDs). Physicians are also 
needed for the bio-research monitoring program to evaluate controversial clinical data and adherence 
to good laboratory practices, medical ethics, etc. Anticipated vacancies available in multiple 
specialties (anesthesiology, cardiology, gastroenterology, internal medicine, neurology, OB-GYN, 
psychiatry and surgery, etc.). 


Duties of the positions require judgment, effective writing and speaking and ability to organize work 
to meet deadlines. Grades are GS-14 and GS-15 (salary ranging from $37,925 to $47,500 per year, 
depending upon medical experience and qualifications). Comprehensive fringe benefits provided. 
Candidates need at least board eligibility in their medical specialty and must be: a graduate with a 
degree of Doctor of Medicine from a U.S. or Canadian medical school approved by the Council on 
Medical Education and Hospitals of the American Medical Association. Doctors of Osteopathy or 
graduates of foreign medical schools may also be eligible. Full details may be requested. 


Send Resume or Curriculum Vitae to: 


Food and Drug Administration 

Division of Personnel Management (Room 4B-42) 
Attention: George Calvert . 

5600 Fishers Lane 

Rockville, Maryland 20857 
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This section offers prompt first announcement of new observations or discoveries. 
Articles should be limited to 1,500 words and si» references. Illustrations or addi- 
tional references require a proportionate reduct on in total words. 





A search for antigen-antibody complexes in 


pre-eclampsia: Further evidence against immunologic 


pathogenesis 


G. ERIC KNOX, M.D. 
SERGIO STAGNO, M.D. 
JOHN E. VOLANAKIS, M.D. 
JOHN F. HUDDLESTON, M.D. 
Sirmingham, Alabama 


Circulating immune (antigen-antibody) complexes have been propesed as possibly important in the 
pathogenesis of pre-eclampsia. Thirty-four serum samples from pre-eelamptic women were 
examined for the presence of antigen-antibody complexes by the ©.q binding and Raji cell assays. 
Slightly abnormal C,q binding occurred in two serum samples, while all Raji cell determinations 
were found to be in the normal range for a healthy, nonpregnant population. It is concluded that 
circulating immune complexes do not occur regularly in pre-eclamspsia. (AM. J. OBSTET. GYNECOL. 


132: 87, 1978.) 


AN ALTERATION in maternal-fetal immunologic 
coexistence has long been sought as an explanation for 
pre-eclampsia. The evidence for and against various 


From the Departments of Obstetrics and Gynecology, 
Pediatrics, and Medicine, The University of Alabama, 
Birmingham Medical Center. 

Supported in part by program project HD10699 from the 
National Institute of Child Health and Human 
Development. 

Reprint requests: Dr. John F. Huddleston, Department of 
Obstetrics and Gynecology, The University of Alabama, 
Birmingham Medical Center, Birmingham, Alabama 

3 5294. 
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immtmo.ogic hypotheses has been summarized re- 
cently." in general, little positive evidence has been 
produced that suggests an immunologic perturbation 
as the underlying cause of this disorder of pregnanzy. 
An iripcrtant exception, however, may be the recent 
demonstration by Petrucco and associates? of IgM, IgG, 
and complement deposited in renal biopsy tissue of 
women with pre-eclampsia. In addition, it has been re- 
ported that immune (antigen-antibody) complexes can 
be found in the circulations of some pregnant women,’ 
The present study was undertaken to determine if eir- 
culattag :mmune complexes can be found in the sera@of 
patients with pre-eclampsia. 
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Table I. Antigen-antibody complexes in various human sera 


Sera tested 


e Normal non- Normal preg- Pre-eclamp- i 
Test : pregnant (N = 28) nant (N — 18) sia (N = 34) SLE (N = 63) 


Cq binding assay* (% binding): 


Mean 10.9 

Standard deviation 1.5 
No. abnormal/total 0/28 
Raji cell assayt (ug AHG equivalents/ml.): 

Mean L4 

Standard deviation 3.0 
No. abnormal/total 0/28 


6.3 7.6 24.7 
1.0 "A. 18.5 
0/18 2/34 39/63 
0.0 0.3 86.3 
0.0 1.0 129.2 
0/18 0/34 45/63 


*Upper limits of normal (mean + 2 standard deviations) = 14 per cent binding. 
t Upper limits of normal (mean + 2 standard deviations) = 7.7 ug of AHG equivalents per milliliter. 


Materials and methods 


All serum samples were frozen (—20° C.) im- 
mediately after collection and stored until time for as- 
say. A single serum sample was obtained from each of 
the 28 healthy, nonpregnant controls (male and 
female) and 63 patients (male and female) with sys- 
temic lupus erythematosus (SLE). One or two serum 
samples (collected on different days) were obtained 
from 34 primigravid women one to 11 (mean, 3.6) days 
prior to delivery. Ten had uncomplicated pregnancies, 
while 24 pregnancies were complicated by pre-eclamp- 
sia— 19 mild or moderate and five severe cases (blood 
pressure = 160/110). Radioimmunoassays for circulat- 
ing immune complexes were performed using the Raji 
cell and C,q binding radioassays by methods described 
previously.* ? All assays were run in duplicate with ap- 
propriate positive (sera from patients with SLE) and 
negative (nonpregnant) controls always included. 


Results 


The results are presented in Table I. Immune com- 
plexes were not detected in sera from normal preg- 
nancies by either the C,q binding or the Raji cell assay. 
Serum samples from two of 34 women with pre- 
eclampsia (both with mild pre-eclampsia) had abnor- 
mal binding (72 standard deviations above the normal, 
nonpregnant mean) in the C,q assay; however, im- 
mune complexes could not be detected in these two 
serum samples by the Raji cell test. In the C,q assay, the 
mean per cents of binding of the sera from pregnant 
(6.3 + 1.0) and pre-eclamptic (7.6 + 2.2) women both 
were less than the mean per cent of binding in normal 
nonpregnant controls (10.9 + 1.5). By contrast, 39 of 
the 63 serum samples from patients with SLE showed 
elevated binding by the C,q assay and 45 of the 63 by 
the Raji cell assay. In these samples, the mean percent- 
age of C,q binding was 24.7 + 18.5 and the mean level 


by the Raji cell assay was 86.3 + 129.2 ug of aggregated 
human globulin (AHG) equivalents per milliliter. 


Comment 


The failure to detect immune complexes in normal 
gestational sera by means of the C,q binding and Raji 
cell assays contrasts the recent results reported by Mas- 
son and Colleagues? who detected antigen-antibody 
complexes in all pregnancy sera tested by an agglutina- 
tion inhibition assay using rabbit rheumatoid factor. It 
is possible that the discrepant results between that 
study and this report are due to differences in the 
specificity of the methods employed. It should also be 
noted that pregnancy serum samples in the present 
study were collected reasonably close to time of deliv- 
ery, while the serum samples tested by Masson and 
colleagues were collected at different times throughout 
pregnancy. Further research will be necessary to de- 
termine whether gestational age or, indeed, as yet un- 
determined factors account for the different results 
reported. 

The present study demonstrated abnormal Cq bind- 
ing in only two of 34 serum samples from women with 
pre-eclampsia. However, the levels of binding in these 
two samples (both obtained from patients with mild 
disease) were just above the upper limits of normal for 
a population of nonpregnant persons and much lower 
than the values seen in patients with SLE. By contrast, 
all tests of sera from pre-eclamptic women were nega- 
tive in the Raji cell assay. These discordant results may 
be accounted for by differences in the sensitivity 
and/or specificity between these tests.*: 5 

The results presented here suggest that in sera from 
patients with pre-eclampsia, circulating immune com- 
plexes are rare and, when present, their concentrations 
are quite low, certainly far lower than „levels usually 
seen in SLE. Thus, it seems unlikely that circulating 
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immune complexes play any major role in the patho- 
genesis of pre-eclampsia. 

In view of these findings, the observation by Petrucco 
and associates? of IgM, IgG, and fibrin deposition in 
capillary loops and mesangium of renal glomeruli and 
of complement within afferent and efferent renal ar- 
terioles must be interpreted as resulting from a local 
phenomenon rather than trapping of circulating im- 
mune complexes along the glomerular basement 
membrane. The suggestion that this local reaction is 
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due o an antigen-antibody reaction ir the glomeruli 
and sts vascular supply remains to be established. 

Tbe current investigation together with the studies 
summarized by Scott and Beer! Seems to preclude the 
etiob»zy of pre-eclampsia residing in alterations of 
maternal humoral immunity. However, other aspects 
of gestational immunobiology (e.g., maternal cell-me- 
diate= immunity, fetal immune responses, etc.) remain 
to be clarified before an immunologic basis for pre- 
eclampsia can be excluded completely. 
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Classic pages in 


OBSTETRICS AND 


GYNECOLOGY 


Lawrence D. Longo, M.D. 


Ueber die Nachbehandlung des hohen Steinschnittes sowie 
uber Verwendbarkeit desselben zur Operation von 


Blasenscheidenfisteln 


WILLY MEYER 
Archiv für klinische Chirugie, vol. 31, pp. 494-525, 1885 


514 Dr. Willy Meyer, 


stützen, die Patienten mit Blasentumor móglichst früh der Opera- 
tion zu unterziehen, noch ehe die Kranken durch die Blutungen 
zu sehr geschwächt sind und ehe sich Nierenerkrankungen einge- 
stellt haben. 

Es sei hier noch der bereits kurz berührten Lagerung des 


Kranken gedacht, die Herr Prof. Trendelenburg seit lüngerer 


Zeit bei Operationen im Inneren der Blase in Anwendung zieht. — 
Wie die beigefügte Skizze des Herrn Dr. Sticker (s. die Figur) 
trefflich veranschaulicht, wird der Patient (nach eróffneter Blase) 


auf dem Operationstische vollkommen umgedreht. Der Kopf liegt 


tief unten, Hintertheil und Becken hoch erhoben auf dem Rande 
des Kopfstückes. Ein Wärter, welcher dem Operationstische den 





The inclined Trendelenburg position to facilitate ex- 
posure of the viscera during pelvic and abdominal 
surgery did not originate with Friedrich Trendelen- 
burg but has been employed by surgeons since at least 
Roman times (see Speert, H.: Surg. Gynecol. Obstet. 
105: 114, 1957). Around 1880, Trendelenburg, Pro- 
fessor of Surgery at the University of Rostock (and 
later at Bonn and at Leipzig), began to use this position 
for patients undergoing surgery for calculi, tumors, 
and hemorrhage of the urinary bladder. His rediscov- 
ery of an early method of maintaining the "elevated 
pelvic position" actually was first reported by Meyer, 
one of his assistants. Meyer explained the advantage 
offered by this method: “The opened bladder gapes 
.. . permitting not only a completely unobstructed view 
into its interior, but also . . . the easiest introduction of 
the instruments necessary for extirpation and other 
manipulations. The vicinity of the trigone .. . is thus 
also especially accessible to both observation and in- 
strumentation. With the operating table placed as usu- 
al, and with its foot end opposite the window, the light 
then falls directly from the window onto the posterior 
inferior part of the bladder. . . . observations can thus 
be made that are impossible in “he usual dorsal 
position. ... Furthermore the blood can now drain 
continuously, ...the operative field thus remaining 
relatively free of blood. In most cases this can not be 
achieved in the usual dorsal position." Six years later, in 
a report of the transvesical approach for vesicovaginal 
fistula repair (Samml. Klin. Vortrage 355 (Chir. 109): 
3373, 1890), Trendelenburg described the use of this 
position, pointing out that, although initially he used it 
to gain a better view inside the bladder, he came to 
appreciate the advantage of having the dntestines fall 
back toward the diaphragm. “The elevated pelvic posi- 
tion has afforded us a means of operating under direct 
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vision within the bladder with equal or greater ease 
than within the vagina. Thus nothing could be more 
natural than a transvesical attack on fistulas that cannot 
be managed successfully from the vagina....If the 
patient is placed on the operating table so that the 
pubic symphysis forms the highest point of the trunk 
and the long axis of the latter forms an angle of at least 
45° with the horizontal, the abdominal organs . . . fall 
into the concavity of the diaphragm. The intestines fall 
out of the true pelvis. .. .” He continued: “We work in 
the full light of the window, like the artist at his easel, 
without having to stoop...and without being bur- 
dened by protruding loops of bowel. ... No one who 
has ever removed a myomatous uterus or an adherent 
ovarian cyst in this way will readily revert to the old 
procedure. The tumor falls out of the pelvis... as far 
as the intrapelvic connections permit. All the ligaments 
to be divided are put on a stretch and the blood drains 
away from the operative field. ... After the tumor is 
removed, a surprising view is obtained of the entire 
true and false pelves; the iliac and hypogastric vessels 
are seen pulsating, the course of the ureter is observed, 
and any small bleeding vessels can be picked up and 
ligated. .. .” Because of the advantages of the elevated 
pelvic position, Trendelenburg was one of the first to 
recommend total hysterectomy in preference to the 


sub-otal variety, writing: “The operation is made so 
easy that panhysterectomy is carried out instead of 
sup-avaginal amputation. ... This procedure, because 
of rs safety and simplicity, surpasses the usual sup- 
rave gmal hysterectomy. All steps of the operation can 
be carried out under visual control by use of the ele- 
vated pelvic position; blood loss is slight, and the elastic 
tourniquet for the uterus therefore unnecessary.” He 
also used the position to visualize the vagina and 
rect im and performed an experiment to demonstrate 
the negative intra-abdominal pressure resulting from 
this position: "Itis easy to demonstrate with a manome- 
ter that the pressure in the lower part of the abdominal 
cavi-y cnanges into a negative one. The only thing one 
has 10 do is to connect the manometer with a ruober 
tube which is placed into the bladder. In several exper- 
iments horizontal position of the body resulted in a 
pressure of +1 cm, and the ‘elevated pelvic position’ in 
a pressure of —6 to —11 cm of water." Trendelenburg's 
name soon was given to this position (de Leon, M.: 
Zen rabl. Gynaekol. 12: 337, 1888; Lange, F.: Med. 





Moratsschr. 1: 1, 1889), a probably not undeserved Ss. 


appellation because of his role in the popularization of 
the position and the invention of an operating table 
desizned to maintain this posture. (Illustration cour- 
tesy of the National Library of Medicine.) 
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Oral and intrauterine contraception: 


A 1978 risk assessment 


ALLAN ROSENFIELD, M.D. 
New York, New York 


This report reviews the current literature on the various risks associated with the use of oral 
contraceptives and intrauterine contraceptive devices. Reports on oral contraceptives from large 
prospective studies are now beginning to supplement the detailed reports resulting from earlier 
case-control studies. These studies suggest that in Western societies there is an increase in the 
incidence of a variety of circulatory diseases, with an increased risk of death. With intrauterine 
contraceptive devices it now has been fairly well documented that there is an increased risk of 
pelvic inflammatory disease. After reviewing and assessing the risks of both methods in some detail 
and comparing these risks to the benefits, the resultant conclusion is that the benefits continue to 
outweigh the risks for both methods, except for older women who choose oral contraceptives and 
also are heavy smokers. (AM. J. OBsTET. GYNECOL. 132: 92, 1978.) 


IN THE LATE 1950's, two revolutionary devel- 
opments took place in the field of contraception. These 
were, of course, the reintroduction of intrauterine con- 
traceptive devices (IUD's) and the discovery of oral 
contrace ptives. It is interesting that these two methods, 
which were the first to be independent of the coital act, 
coincidentally became available at a time when it was 
increasingly being perceived both that there was in- 
deed a population problem and that control of concep- 
tion was a basic human right. Prior to that time, in the 
United States and abroad, contraceptive methods were 
generally available only to those who were able to seek 
private care (for diaphragms and sterilization) or will- 
ing to purchase condoms in drugstores. In the inter- 
vening years, dosages of hormonal agents have been 
modified, a variety of new IUD's have been developed, 
and other approaches to deliver hormonal contrace p- 
tion have been explored, but, as yet, no further break- 
throughs have taken place. 


From the Center for Population and Family Health and 
the Department of Obstetrics and Gynecology, College of 
Physicians and Surgeons, Columbia University. 


Reprint requests; Dr. Allan Rosenfield, 60 Haven Ave., 
New York, New York 10032. 


Perhaps no technologic development in medicine has 
had a wider impact on society than has the “pill” and, to 
a lesser extent, the IUD. However, initial enthusiasm 
for these methods has been tempered by increasing 
reports of complications of both short- and long-term 
use. The media, both publishing and broadcasting, 
have produced many stories "documenting" the prob- 
lems of modern contraception. A highly critical article 
on the pill, for example, published in the Ladies Home 
Journal" some years ago, received wide visibility and 
produced a definite, albeit short-term, effect on inci- 
dence of pill use. More recently, Redbook published an 
article entitled “Is your contraceptive safe for you?"? in 
which dramatic case histories were presented in some 
detail, together with documentation of conflicting opin- 
ions on various issues within the medical profession. 

This report attempts to summarize and put into per- 
spective the various risks and benefits facing women 
considering a method of contraception. Dealing with 
issues of clinical concern to the woman and her prac- 
titioner, in a variety of different settings, the discussion 
focuses on the two methods about which there is most 
concern: oral contrace ptives (the pill) and IUD's. 

It has been estimated that, in 1976, some 50 to 55 
million women throughout the world were using oral 
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contraceptives, 30 million men were using condoms, 15 
million women were using IUD's, and a large number 
of couples were using some other approach to fertility 
control, including the diaphragm, foam, rhythm, and 
coitus interruptus.? In addition, as many as 50 to 75 
million individuals had been sterilized and perhaps 30 
to 55 million women had a legal or illegal abortion 
during the year as their means of fertility control. 
The rapid acceptance and usage of the pill, as well as 
the IUD, both introduced only 15 years ago, are 
perhaps unprecedented in medical history. The desire 
among couples to have methods of contraception not 
related to coitus appears to be strong indeed. The ap- 
proximate 10 million or more women in the United 
States presently using oral contraceptives, despite the 
publicity concerning complications, attest to this fact. 


Oral contraception 


More than 25 per cent of all women aged 15 to 44 in 
several Western nations, including the United States, 
Australia, Canada, the Federal Republic of Germany, 
Netherlands, and New Zealand, are regular oral con- 
traceptive (or pill) users, and it is believed that some- 
where between 13 and 20 million women currently are 
using the pill in the Peoples Republic of China.? 
Worldwide, there are estimates that over 150 million 
women have used the pill at one time or another, with 
approximately 50 million current users. 

Thromboembolic disease. Concern about the pill 
was first raised in the late 1960's by the classic case- 
contrel (or retrospective) study carried out in Great 
Britain by Vessey and Doll* ? and later substantiated by 
the work of Sartwell and associates? in the United States. 
Much of the material herein dates from those papers 
and ircludes recent reports from these and other in- 
vestigators.* In addition to a number of case-control 
studies, there are now important prospective studies 
being conducted in Britain (one by the Royal College of 
General Practitioners’ and another by Vessey and 
associates,® using the Family Planning Association clinic 
data) and in the United States (the Walnut Creek stud y?). 

Goldzieher and Dozier'® ' raised questions about 
the statistic validity of case-control studies and engaged 
the epidemiologists in a rather vitriolic debate on the 
pages of the AMERICAN JOURNAL OF OBSTETRICS AND 
GvNEcOLOGY. However, the early findings of the 
epidemiologists appear to have validity in that pros- 
pective findings now published support the previous 
reports derived from case-control studies. 

The initial concern raised in the late 1960's had to do 
with an apparent increased incidence of thromboem- 


*No attempt will be made to list the voluminous literature 
in this field; rather, selected key articles will be referenced. 
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Table I. Age-specific distribution of cases of 
thramboembolism by pill use 


Total Pill 
Age yr.) Group women (no.) users (%) 


20-29 TE 26 81 
Control 460 26 
30-39 TE 13 69 
Control 264 17 
40-44 TE 4 25 
Control 118 5 





ed from Boston Collaborative Drug Surveillance 
Programme.” TE = Thromboembolism. 


Table II. Estimated annual mortality rate per 
100.900 women from thromboembolism by pill 
use, smoking habits, and age 




















Age 30-39 Age 40-44 
Al. smokers: 1.6 0.2 4.1 0.6 
Heavy 4.4 0.2 11.4 0.6 
Light 0.7 0.2 1.9 0.6 
Nenasmokers 1.4 0.2 3.6 0.4 
Smokers + 1.5 0.2 3.9 0.5 
3onsmokers 





Adapted from Jain. 


bolic phenomena in pill users. These initial studies 
idertified a four- to eight-fold excess of pill users 
amcng women who died of thromboembolic disease, 
particularly pulmonary embolism and thrombotic 
stroze. The incidence rate for pulmonary and ceep 
vein thrombosis was estimated in these early data t» be 
som=where between 50 and 60 per 100,000 users per 
year. 

Table I summarizes data from the Boston Lol- 
labocatwe Drug Surveillance Program" on throm- 
boembclism and the pill by age. At all ages betweea 20 
and #4, there was a significantly higher incidence o: pill 
users among patients diagnosed as having had a 
thromboembolism than among the control womer. 

H ^wever, other factors are also important when the 
risk >f complications is weighed. The estimated annual 
morality rate per 100,000 women from venous throm- 
boer-bclism by pill use, smoking habits, and age is 
shown in Table II.? The apparent increased ris: of 
thromboembolic phenomena among heavy smokers, 
partularly women over the age of 40, is noteworthy. 
Ever among nonsmokers, however, a small increased 
risk =xists, again more striking in women 40 years of 
age ¿ad older. British investigators have suggested ‘hat 
the lower dosages of estrogen presently used in the pill 
decr2ased the incidence of thromboembolic disease by 
as mach as 25 per cent when compared to the earlier 
high-dose pills.!4-!5 
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Table III. Annual mortality rate from myocardial 
infarction, thromboembolism, and unplanned 


pregnancy by age groups and pill use 





Annual mortality rate 
per 100,000 users 






Pill users: 


Myocardial infarction Li 8.1 

Thromboembolism 1.3 3.4 

Unplanned pregnancy 0.1 0.5 
Total 2.5 12.0 
Diaphragm users, un- 

planned pregnancy*: 

Excess deaths due to pill 1.4 9.5 


Adapted from Mann and associates.?? 
*Death secondary to contraceptive failure. 


Table IV. Risk factors in patients with myocardial 
infarction and control subjects 









Control 
group 


Patients 
with MI 









Risk factor 


None 14 19 128 64 
One: 
Hyperlipoproteinemia 4 5 l l 
Hypertension 5 7 19 10 
15+ cigarettes/day 12 16 33 17 
Diabetes l l 0 0 
Pill use 42 5 9 5 
Two 20 27 9 5 
Three or more 14 19 A l 
Total 74 200 


Adapted from Mann and associates.” MI = Myocardial in- 
farction. 


Evidence of hypercoagulability in pill users has been 
demonstrated, with increases in factors I, II, VII, VIII, 
IX, and X and in plasminogen.!^ !* Increases in the 
presence of small thrombi by assay for high—molecular 
weight fibrinogen complexes in plasma also have been 
shown.'? There is little debate at present that these 
coagulation changes are real, although most are sub- 
clinical in nature. 

Myocardial infarction. The clear identification of a 
relationship between myocardial infarction and pill use 
is more recent. Inman and Vessey,?? in 1968, identified 
a possible relationship between the pill and coronary 
thrombosis, but the differences noted were small. 
However, more recent data have suggested an inde- 
pendent link between the pill and the risk of myocardial 
infarction,*?* ? with the risk increased 9.8 times over the 
risk in nonusers.?" ? Further, duration of use was shown 
to be of importance, as was current use at the time of the 
attack. 

Annual mortality rates from myocardial infarction, 


J 
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Table V. Distribution of cases of myocardial 


infarction by current cigarette smoking 
and pill use 











Pill 


Smoking status users ( Fo) 





Nonsmoker MI 16 19 
Control 78 10 
Current smoker MI 41 32 
Control 76 8 





Adapted from Mann and associates.?? 


Table VI. Annual mortality rate per 100,000 women 
from myocardial infarction by pill use, smoking 
habits, and age 






Age 30-39 





Smoking habits 





All smokers: 10.2 2.6 62.0 15.9 
Heavy 13.0 5.1 78.7 31,3 
Light 4.7 0.9 28.6 5.7 

Nonsmokers 1.8 1.2 10.7 7.4 

Smokers plus 5.4 1.9 32.8 11.7 
nonsmokers 





Adapted from Jain." 


thromboembolic disease, and unplanned pregnancy by 
age groups and pill use are summarized in Table III.22 
When compared with risk of death secondary to un- 
planned pregnancy among diaphragm users, the data 
suggest a slight increase in risk of death from these 
causes in women using the pill between the ages of 20 
and 34 and a significant increased risk in women 35 to 
44 years old. 

However, it is necessary to look at these risks more 
carefully. Mann and his collaborators?* 4 identified the 
importance of various risk factors in carefully con- 
trolled studies (Table IV). Individuals with two, three, 
or more risk factors were more common among cases 
of myocardial infarction than among the control 
group. These risk factors include hy perlipoprotein- 
emia, hypertension, smoking of more than 15 ciga- 
rettes a day, diabetes, and pill use. The combined effect 
of the risk factors was shown to be synergistic and it was 
estimated that the presence of three or more of these 
risk factors increased the risk of myocardial infarction 
128-fold.?* 

Mann and associates?* ?* and Jain? ?* have focused 
attention on the particular importance of cigarette 
smoking. In Table V the distribution of cases of 
myocardial infarction by current cigarette smoking and 
pill use is presented and a significant difference is 
demonstrated between the control cases and the cases 


of infarction when smoking and pill use are com- 
bined.” 
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Table VII. Mortality rate per 100,000 woman years from variows causes by oral contraceptive use 











Ratio of rate in 
ever users to contrals 







Cause 


All cancers 15.8 14 21.1 20 0.8 

All diseases of circulatory system: 25.8 24 5.5 5 4.7 
Nonrheumatic heart dis- 10.4 11 2.5 2 4.0 
ease and hypertension 
Cerebrovascular disease 13.2 10 2.8 3 4.7 ) 





Adapted from Beral and Kay.?5 


Table VIII. Mortality rate per 100,000 woman years by cause of death and by pill use 










Ratio of rate to thet 
of control subjects 








Cause of death NC. 
Nenrheumatic heart disease 12.1 8 7.6 3 2.6 2 4.7 3.0 
and hypertension: 
Malignant hyper- 0 0 3.8 2 0 0 0 0 
tension 
Acute myocardial in- 8.1 6 3.3 l 2,5 2 3.2 1.3 un v 
farction 
Cerebrovascular disease: 12.4 6 14.7 4 2.8 3 4.4 5.3 
Subarachnoid 9.3 5 15. e 0 0 0 
aemorrhage 
Cerebral thrombosis 2.6 l 0 () 2.8 3 0.9 0 
and hemorrhage 
Other vascular diseases 215 2 _2.9 1 0 0 D. ee 
All circulatory diseases 26.8 16 23. & 5.5 5 4.9 4.3 





———————————————————— ee ee 


Adapted from Beral and Kay.”* 
*Rate per 100,000. 


The annual mortality rate per 100,000 women with 
myocardial infarction is directly influenced, in a 
synergistic way, by the combination of pill use and 
heavy smoking (greater than 15 cigarettes per day), 
particularly in women over the age of 40 (Table VI).!? 
Interestingly, in this analysis the nonsmoking group 
compared with the non-pill users has only a slightly 
higher risk of death. Thus, women over the age of 30, 
and certainly those over the age of 40, who both smoke 
and use the pill should, at the minimum, discontinue 
one cf these practices. Over all, in smokers and 
nonsmokers, the risk of death from myocardial infarc- 
tion is roughly two or three times higher in users, com- 
pared to nonusers, in the age group 30 to 39 and ap- 
proximately three times greater in users aged 40 to 44. 

Beral,” in 1976, in analyzing mortality trends in 21 
countries, noted increases in deaths from a variety of 
diseases of the circulatory system other than mvocar- 
dial infarction, including nonrheumatic heart disease, 
hypertension, cerebrovascular diseases, and other car- 
diovascular diseases in women aged 15 to 44, which 
corresponded to those countries in which there were 
also increases in oral contraceptive use. This re- 
lationship appeared to support the findings of Mann 


anc Fis colleagues (discussed above)." More recently, 
reports from two British prospective studies seem to 
subsizntiate the trends noted in Berals paper Al- 
though the actual numbers are quite small, both stadies 
demonstrate an increased risk of death among pill 
users from myocardial infarction and other diseases of 
the circulatory system (Table VID. As with earlier 
stuc ics, age and various risk factors, particularly smok- 
ing, were shown to be of importance. In addition, for 
the first time, evidence was presented to suggest that 
duration of use may be of importance. Their data also 
suggest that there is an increased risk of these ccndi- 
tions even in exusers (Table VIII). Thus, undefined 
circulatory disorders may persist, despite the fact that 
measurable metabolic changes noted in pill users 
usually regress two or three months after cessation of 
use. 

Ower all, their data suggest an increased annual risk 
of one death per 5,000 women who have at some ime 
used tne pill (ever-users), but the risk is concentrated in 
older women, particularly those with a long duraticn of 
pill use, and also in smokers (Table IX).28 As a Lencet 
editor al stated,? because the numbers of deaths are 
small, the margins of error in the data should be gien. 
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Table IX. Mortàlity rate from circulatory diseases Table XI. Hepatocellular adenoma and oral 
among ever users of oral contraceptives contraceptives: Duration of use 
Ever users - Rate lever users Duration of use No. T 
All S 1/5,000 <2 yr. 6 9 
Aged 15-34 1/20,000 2-5 yr. 16 24 
Aged 35-44 1/3,000 5+ yr. 33 49 
Aged 45-49 1/700 Not specified 12 _18 
<5 yr. of use 1/8,000 Ma 7 
à »5 yr. of use 1/2,000 rone d m 
f, Nonsmokers 1/10,000 , ; $ 36 
L omae 1/3.000 Adapted from Nissen and co-workers. 
$ 
| Adapted from Beral and Kay.”* 
i AM Table XII. Hepatocellular adenoma and oral 
Table X. Age-specific distribution ot cases of contraceptives: Objective and subjective symptoms 
confirmed gallbladder disease by pill use 
% of 
Total Pill Symptoms total patients 
Age Group women (no.) users (96) 
Mass: 
20-29 GBD 94 42 Objective 2] 31 
Control 460 26 Subjective 4 6 
30-39 GBD 76 99 Pain 35 52 
- Control 264 17 Nausea and/or vomiting 6 9 
$ 40-44 GBD 42 21 Syncope 19 28 
4 Control 118 5 None 9 13 
| Adapted from Boston Collaborative Drug Surveillance Adapted from Nissen and co-workers.*° 
s Program." GBD = Gallbladder disease. *Some patients had more than one complaint. 
; Further, there is no analysis by dosage of estrogen in be drawn. One conclusion that does appear to have 
the oral contraceptives and some, if not all, may have been established is the increased risk of circulatory dis- = 
used the earlier, higher estrogen dosages (greater than eases in older women who use the pill and are also 
50 mcg.). heavy smokers. 
Based on these two studies, published in October, Elevated blood pressure. A relationship has been 
1977, the Presidents of the Royal College of General demonstrated between current pill use and the devel- 
Practitioners and the Royal College of Obstetricians opment of a small increase in systolic and diastolic 
and Gynaecologists submitted a “Letter to the Editor” blood pressure, which, in most cases, is mild in degree 
| in the same issue.*! In it they made the following gen- and almost always reversible.?" *? Pill use is also associ- 
: eral recommendations: (1) for women under age 50, ated more often than expected with clinical hyperten- 
they suggested no change, except to encourage women sion. However, it affects relatively few individuals. Re- 
who smoke to stop; (2) for women aged 30 to 35, they sults from some laboratory studies have suggested that 
suggested consideration of another method for those the pill may activate the renin-angiotensin-aldosterone 1 
women who are heavy smokers and have used the pill system, although elevated blood pressure is produced 
for over five years; (3) for women over 35 years old in only some as a result of these changes.?* The rate of 
they suggested that those who smoke and/or have used hypertension per 1,000 women is relatively similar be- 
the pill for over five years "may well have extra risks" tween never-users and past users, but there is a definite 
| that they should understand when considering con- increase in current users. Laragh,* in a review in 1976, 
; tinuation of pill use versus change to another method. suggested that overt hypertension will be seen in ap- 
However, there are questions on the validity of the data proximately 5 per cent of pill users. He described an 
on duration of use. Beral, herself, noted that all deaths increase in plasma renin substrate concentration that 
in women with five years of use occurred in women may, in turn, be associated with increase in plasma 
over age 35 and that there were insufficient data on renin activity and aldosterone excretion. Estrogen ap- 
younger women with prolonged use and in older pears to be the component that is most important in S 
women who were nonsmokers.? At this point, the producing this effect. However, data from the study of hi 
trends identified are important and require further the Royal College of General Practitioners? demon- 
and continued evaluation before final conclusions can strated that there is also an effect of the progestin in- 
i . 
. =, 
i / 
d LER í TT o 
NL x 






























TUUS NTEPEPDEMQgUS WU OE 
L "s 
. 


s 
Volume 132 Oral and intrauterine contraceptien 97 
Number | 
LÀ 
Table XIII. Hepatocellular adenoma and oral contraceptives: Primary complaint ; 







No hemor- 


Incidental finding 14 

Aware of mass 46 

Sudden onset of acute 2] 
abdominal pain 

Vague abdominal pain 19 


Circulatory collapse - 
Miscellaneous complaints - 
Unknown - 


Total 100 











Rupture and 
intraperitoneal 


bleeding (96) 


Bleeding into 
tumor (%) 





- 8 
- 15 
76 69 
17 - 
4 8 
we. i 
100 100 





Adapted from Rooks.” 


volved and, in this particular study, as the progestin 
(here norethisterone acetate) was increased the rate of 
hypertension also increased. This whole area of inves- 
tigation is under question at present and a number of 
current studies are further investigating it. 

Gallbladder disease. Data from the Boston Col- 
laborative Drug Surveillance Program"? demonstrated 
a relationship between pill use and the development of 
gallbladder disease (Table X). This relationship seems 
to hold for all age groups. The rate of occurrence ap- 
pears to be in the range of 60 cases per 100,000 users. 
This effect is probably secondary to an estrogen effect 
on the composition of the bile salts, which, in turn, 
affects cholesterol solubility. 

Hepatocellular adenoma. In the past few years, an- 
other complication, which was rarely noted before 
1970, has become apparent.?7* Two controlled 
studies now confirm the relationship between the use 
of oral contraceptives and the development of benign, 
but potentially dangerous, hepatocellular adeno- 
mas.**** According to the most recent report from the 
Center for Disease Control (CDC) in Atlanta, published 
in 1977,* there have been approximately 500 cases re- 
ported, although not all in pill users. Some of the cases 
have been fatal, usually due to sudden rupture and 
hemorrhage. The risk appears to be greatest in women 
over the age of 27 with a history of use of high-potency 
pills for seven or more years. Table XI demonstrates 
the importance of duration of use. 

Pregnancy apparently increases the risk of rupture.*! 
The morbidity and mortality rates are decreased when 
the diagnosis is made before rupture and hemorrhage. 
Tentative diagnosis in possible cases can be made by 
radionuclide liver scans, sonography, and celiac arteri- 
ography. 

The most common presenting complaints of patients 
later found to have hepatocellular adenomas are pain 
and a palpable right-upper quadrant mass (Table 


XIE. The diagnostic triad for women using the pill is 
considered to be pain, a mass, and impending shock. 
Table XIII shows the primary complaint under three 
circumstances.*? The first are those cases in which there 
is no hemorrhage, with the majority complaining of a 


mass and, to a lesser extent, pain. Next are those with ` 


rupture and intraperitoneal bleeding, with most com- 
plaiaing of the sudden onset of acute abdominal pain, 
followed by circulatory collapse. Finally, for those who 
present with bleeding into the tumor, the predommant 
comolaint is sudden onset of acute pain. In one series 
in which all cases were considered together, there vas a 
morzality rate of approximately 16 per cent (11 deaths 
in 79 cases). 

Ir the series reported by Nissen and associates,? the 
majerity of women using the pill, who develcped 
hepatocellular adenomas, were using a pill in waich 
mestranol was the estrogen component (64 versus only 
15 per cent with ethinyl estradiol; in the remainder of 
cases the estrogen component was unknown). Ed- 
monds and associates? found a predominance of users 
of päls containing mestranol in his series of liver cell 
adenomas. It was hypothesized that, since mestranol is 
the $-methyl ether of ethinyl estradiol and is normally 
demethylated in the liver, perhaps there is some ge- 
netic inability to demethylate mestranol in some wom- 
en.’ However, the CDC group has published data ‘hat 
appear to disprove this hypothesis.*? 

Despite the attention recently being given to this 
cond-tion, it must be remembered that it is an ex- 
tremelv rare complication. It is not yet possible tc es- 
tablish a specific incidence rate, but physicians certainly 
must be alerted to the possibility because the prognosis 
is significantly better with diagnosis prior to bleeding or 
rupture. 

Coagenital abnormalities. There have been a series 
of reports relating a possible connection between hor- 
mona! use and the development of congenital abnor- 
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Table XIV. Distribution of risk of cardiovascular 
birth defects by female sex hormones 









Cardiovascular 
malfunction 








Female sex hormones Total no. Rate/1,000 






Exposed* 
Not exposed 


1,042 19 
49,240 


18.2 
385 7.8 





Adapted from Heinonen and associates.** 
*Estrogen plus progesterone, nine; estrogen only, three; 
progesterone only, seven. 


malities in the fetus. Nora and Nora,? in 1973, de- 
scribed a possible relationship between hormonal 
preparations and multiple congenital abnormalities of 
the VACTERL* type. Littlefield and associates, the 
next year, noted increased chromosome breakage in 
cultures of multigravid women using oral contracep- 
tives. Increased production of triploidy (which is always 
lethal) has been found, but this may indicate that one 
might also find nondisjunction of a single pair of 
chromosomes.* Klinger and colleagues,** in 1976, on 
the other hand, presented data suggesting no re- 
lationship between congenital abnormalities and oral 
contraceptives. Rothman” suggested that there was an 
increased incidence of spontaneous abortion, stillbirth, 
and twinning among previous users. Recently, a study 
by Heinonen and co-workers** suggested an increased 
risk of cardiovascular birth defects in users of various 
combination and single hormonal agents (Table XIV). 

These findings, while still equivocal, are trou- 
blesome, particularly since it is not uncommon for 
women to miss a period while using the pill and in most 
cases it is not clear whether this is a side effect of pill 
use or whether, in fact, the woman has missed some 
pills and is indeed pregnant. The absolute risk, if any, 
is small, with probably less than one in 1,000 exposed 
fetuses having a congenital abnormality. Further, since 
progesterone alone has been implicated, questions 
have been raised about its use for diagnostic purposes 
in patients with amenorrhea. The American Fertility 
Society has written a formal letter to the Food and 
Drug Administration, protesting the proposal to in- 
clude a warning against the use of progesterone and 
hydroxy progesterone in early pregnancy, contending 
that the data are still too equivocal.*? 

Pelvic carcinoma. Sequential contraceptives have 
been taken off the market because of a possible link to 
endometrial cancer, particularly with prolonged pill 
use.?^*? Reports suggested the development of severe 


*VACTERL refers to major malformations of the skeletal, 
gastrointestinal, renal, and cardiovascular systems (V, verte- 
bral; A, anal; C, cardiac; TE, tracheoesophageal; R, renal; L, 
limb). 
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Table XV. Oral contraceptives and cervical cancer 










Control 
subjects 


Cervical 
cancer patients 









Method of contraception 





Pill 364 371 
IUD 145 165 
Diaphragm 66 97 
Foam 94 85 
Condom 117 115 
Tubal ligation 10 12 
None 178 LTS 





Adapted from Boyce and colleagues." 


atypical adenomatous endometrial hy perplasia border- 
ing on carcinoma in situ. No such reports have linked 
the combination pill to endometrial disease. 

The pill also has an effect on the cervix, producing 
polypoid hyperplasia microscopically and an increased 
incidence of a gross appearance of a cervical erosion.?? 
A recent report in Science, by Stern and associates,” 
suggested that oral contraceptives may promote prog- 
ression to cancer of already abnormal cells, that is, 
women who have dysplasia or worse at the time of ini- 
tiating pill use may have a more rapid progression than 
otherwise would be anticipated, while there appeared 
to be no increase in risk in women who had normal 
Papanicolaou smears prior to starting use. Specifically, 
they found that in women with dysplasia a later diag- 
nosis of carcinoma in situ is approximately six times 
more common after five years of use of the pill than 
that in a comparable group of patients using the IUD 
for five years. 

A recent article by Boyce and associates? analyzed 
the use of various contraceptive methods in a large 
series of cervical cancer patients and in a matched con- 
trol group and found no significant difference in the 
two groups (Table XV). Ory and associates?^* found that 
black pill acceptors in a large municipal hospital, com- 
pared to IUD acceptors, did not have a higher inci- 
dence of carcinoma in situ. Among pill acceptors who 
did not have an initial Papanicolaou smear, there was a 
slight increase in the incidence of carcinoma in situ. 
Thus, they concluded that pill users may be a group 
with a small increased propensity for developing cervi- 
cal dysplasia. At this point in time, there is no statisti- 
cally significant evidence of a distinct relationship be- 
tween pill use and cervical cancer, although obviously 
the time frame is still short in terms of human car- 
cinogenicity and very careful ongoing prospective 
studies must continue. 

Benign breast tumors. As compared to the above 
reports of positive associations, Table XVI demon- 
strates that at all ages there appears to' be a negative 
association between pill usage and benign breast 
tumors.'* Ory and associates? reported, in 1976, that 
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the hespitalization rates for benign breast disease were 
simlar for nonusers and for pill users of from one to 
12 months’ duration. Users for 13 to 24 months and for 
25 cr more months had only 70 and 35 per cent inci- 
dence rates, respectively, as compared to nonusers. 
Long-term use of the pill appears to decrease the risk 
of fi»rocvstic disease and fibroadenoma. 

A: an Editorial, in 1976, in the British Medical Journal 
stated,™ there appears to be a negative association be- 
tween pill use and benign breast disease in both retro- 
specive and prospective studies. There are data to 
suggest that increasing the progestin component seems 
to decrease the risk of disease.” One cannot infer from 
these data about the development of breast cancer. The 
time frame is still short, but there are no reports as yet 
of a definite relationship (positive or negative) between 
pill use and breast cancer. One recent study has sug- 
gested here might be an increase in breast cancer in 
women who used oral contraceptives for two to four 
years bat not in women using them for either shorter 
or loager periods.” ** The same study showed an in- 
creased risk for women using the pill prior to the birth 
of their first child and an apparent increase in disease 
in women using the pill for six years, who had a previ- 
ous breast biopsy with a diagnosis of benign disease. 
These findings are as yet uncomfirmed. 

Ta»le XVII* presents an overview of nonobstetric 
morbedity in pill users as compared to IUD and di- 
aphragm users, with the use of hospitalization rates per 
100,000 women of childbearing age per year.” There 
is a definite increase in all strokes, particularly 
idiopathic thrombotic stroke; all types of thromboem- 
bolism, particularly deep thrombosis or pulmonary 
embolism; acute myocardial infarction, particularly in 
women over age 40; gallbladder disease; and cervical 
erosion. There is a decreased incidence of benign 
breast disease, benign ovarian disease, menstrual dis- 
orders (except amenorrhea), and duodenal ulcers. 

Benefi-s. The benefits of oral contraceptive use have 
not been documented in as great detail as the risks have 
been. Ard yet, for many women, these benefits out- 
weigh the risks, accounting for the unprecedented 
populzrity of this method of contraception. As with the 
IUD, perhaps of greatest importance has been the sep- 
aratior of contraception from the coital act. Other than 
sterilization, the pill and the IUD are the only methods 
unrela:ed to coitus. 

The theoretical effectiveness of the pill is extraordi- 
narily aigh, with a failure rate of only 0.1 per 100.°° 
Unfortunately, many women do not always remember 


*Table XVII, adapted from Vessey and Doll's work, will 
need updating to incorporate the recent Beral and Kay” re- 


port. 
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Tabie XVI. Age-specific distribution of «ases of 
benizn breast tumors by pill use | 






Pill 


Age users (96) 


20-29 BBT 26 12 
Control 460 26 

30-36 BBT 41 5 
Control 264 17 

40-44 BBT 31 3 
Control 118 5 


MENU PEDE esso Ee NE: ee XR 0 
Adspted from Boston Collaborative Drug Surveillance 
Programme.” BBT = Benign breast tumors. 


Table XVII. Nonobstetric morbidity and the pill: 
Hospatal admissions per 100,000 women of 
childbearing age per vear 






Diaphragm 


Condition and {UD 


All “strokes” 45 9 
Idiepathic thrombotic stroke 12 l 
All shremboembolisms 91 20 
Idieoathic deep thrombosis 45 5 


or pulmonary embolism 
Acute myocardial infarction: 
Patients aged 30-34 6 2 


Patients aged 40-44 57 10 
Gallbladder disease 183 118 
Cerca! erosion 539 249 
Benign breast disease 119 277 
Berszn ovarian disease 138 201 


—— HB ——á—HÓÀ—————— —— —— ———— 


Adapted from Vessey and Doll.” 


to take the pill and the actual failure rate for current 
users is two to four per 100 women." For those women 
who taxe the pill regularly and on schedule, the re- 
markable efficacy is another significant benefit. 

Although some women complain of intermenstrual 
spotting, the pill has a salutary effect on menstruaticn 
in mos: users. Periods are usually lighter and of shorter 
duratien, compared with those prior to use, and, m 
those women who suffer from dysmenorrhea, with 
anovuktion there usually is relief from pain.” Finally, as 
menticned earlier, there is probable protection against 
benign breast disease. 

The risks of contraception must be weighed not only 
against these benefits but also against the risks of preg- 
nancy, of other methods of contraception, and of no 
contrace pton. These issues will be discussed more fully 
below. The several prospective studies presently unde“ 
way will be of utmost importance in providing an ongo- 
ing assessment of the pill, which will allow for a con- 
stant recalculation of the risks versus the benefits. 

Present contraindications. Absolute contraindica- 
tions to pill use include a history of thromboembolic or 
cerebroxaseular accidents, impaired liver function. 
breast ox reproductive system malignancies, and preg- 
nancy. Among what Hatcher and associates™ de- 
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Table XVIII. Association of IUD to PID 














Control 
group (%)* 


Method of 


contraception 









IUD . 48 9 
Pill 22 33 
Other 0 8 
Total ligation 0 9 
None 30 41 


Adapted from Targum and Wright.® 
*Fifty cases of PID with 100 matched control subjects. 


Table XIX. Frequency and outcome of unplanned 
pregnancies among women using different 
methods of contraception: Rates per 100,000 users 


Outcome of 
unplanned pregnancy 
91 61 












Term birth 1462 61 297 ...25 
Miscarriage 19 ^13 306 13 776 39 
Ectopic pregnancy bc 10 «I 121 6 
' Termination und «26 622 26 606 30 
Total 150 100 2,400 100 2,000 100 


Adapted from Vessey and associates. 


scribed as "strong relative" contraindications are mi- 
graine headaches, hypertension, diabetes, gallbladder 
disease, jaundice of pregnancy, and sickle cell disease. 


IUD's 

IUD's, when first rediscovered in the early 1960's, 
appeared likely to be close to the "perfect" method of 
contraception. The devices were not related to coitus: 
they did not require continued activity on the part of 
the women; they had no apparent systemic effect; and, 
particularly in developing world family-planning pro- 
grams, they seemed the ideal solution to the con- 
traceptive needs of women. While there are not as 
many complications ascribed to IUD's as to the pill, 
they do pose risks which must be understood when 
IUD use is considered.5? 5: 

Despite the studies with innumerable new devices, 
none have yet proved significantly better than the 
Lippes Loop, which still stands as the model against 
which all others are compared.® The copper devices 
generally have less bleeding problems, but continua- 
tion rates are not significantly better. As Tietze and 
Lewit® demonstrated several years ago, no IUD is 
significantly better for all events; there is no difference 
in those with or without tails (although this is one 
finding that may not hold up); smaller sizes, in general, 
have higher expulsion and pregnancy rates but lower 
removal rates; the risk of pregnancy, expulsion, and 
removal are highest in the first year of use and drop 
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thereafter; the risk of expulsion also drops with age 
and parity, while the risk of removal for bleeding or 
pain is higher in low-parity women. The average con- 
tinuation rates are 72 per cent for one year, 58 per cent 
at two years, and 42 per cent at four years. 

Tatum" has described two generations of devices, 
the first being the original plastic and metal devices and 
those specifically designed to fit the endometrial cavity, 
such as the Dalkon Shield, the M device, and the 
Majzlin Spring. The second, the so-called medicated 
devices, include T- or 7-shaped IUD's, which Carry 
either copper or progesterone. These latter devices are 
somewhat easier to insert, produce less pain at the time 
of insertion, and cause somewhat less bleeding. In ad- 
dition, they are more appropriate for nulliparous 
women than other devices presently available. With 
these few exceptions, however, there are no significant 
differences, in terms of major event rates, between any 
of these devices. Some have already been taken off the 
market because of problems, including the M device, 
the Majzlin Spring, and the Dalkon Shield. The former 
two devices, which are made of metal, had relatively 
high perforation rates and imbedded in the endome- 
trial cavity, resulting in decreased effectiveness over 
time and great difficulty at time of removal? The 
problems with the Dalkon Shield will be discussed 
below. 

From the very beginning, a major concern has been 
the possibility of introducing infection into the endo- 
metrium. Early studies suggested that there was no dif- 
ference in the device with or without a tail. Mishell and 
associates" conducted classic ex periments in which cul- 
tures were taken from the endometrial cavity trans- 
fundally at various times after insertion. During the 
first 24 hours after insertion, large numbers of bacteria 
were present within the endometrial cavity. In 80 per 
cent of cases, these bacteria had been destroyed within 
the next 24 hours, and within 30 days all endometrial 
cultures were sterile. Acute salpingitis, when it did oc- 
cur, was most common in the first two weeks. 

largum and Wright,® in a retrospective study, 
showed an apparent increase in the incidence of pelvic 
inflammatory disease (PID) in IUD users as compared 
with users of other contraceptive methods or no con- 
traception (Table XVIII). Other studies have evaluated 
the presence or absence of PID at the time of endoscop- 
ic sterilization procedures and have found an increased 
incidence of signs of PID (although not microscopically 
confirmed) in IUD users.® 7 Westrom and associates?! 
have estimated that the relative risk of acute salpingitis 
for any women using an IUD is three times higher than 
that for nonusers, based on a case-control study of 
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cases of acute salpingitis. Jain and Moots,” in 1977, 
reported for the first time that there was an increase in 
sterilty and a decrease in average fecundability in 
urbam Taiwanese women with increase in duration of 
IUD use, primarily in women who were at least 30 
years of age at the time of discontinuation of use. As 
the authors stated, however, “It is possible that the ob- 
served effect of IUD use in fecundability and sterility is 
an artifact of many other factors not considered here.” 
Further studies are required. 

Recently, there have been a number of published 
cases of unilateral tuboovarian abscesses associated 
with ILD use.7?7? In one series, there was a pre- 
dominance of IUD users in cases of unilateral disease as 
compared to cases of bilateral disease.” In those pa- 
tients found to have unilateral tuboovarian abscesses, 
there is a relatively typical history of two to five weeks 
of prod-omal symptoms, including vague lower abdom- 
inal dam, pelvic tenderness, and dyspareunia. Such 
symptoms in IUD users suggest the need for careful 
evaluation, probable removal of the IUD, and treatment 
with antibiotics. 

In the case of pregnancies with an IUD in place, 
there is a dramatic increase in the spontaneous abor- 
tion “ate, if the IUD remains, with between 30 and 50 
per cent of women aborting.™ Further, 5 to 10 per cent 
of pregnancies with an IUD in situ will be ectopic.* 
Table XIX documents the incidence of various out- 
comes of unplanned pregnancies among pill, di- 
aphragm, and IUD users and shows a significant in- 
crease in the rate of abortion and ectopic pregnancy.* It 
is hypothesized that the IUD is more effective in pre- 
ventng intrauterine rather than extrauterine preg- 
nancy, orobably because of its local endometrial effect, 
whica inhibits implantation. 

Death-to-case rates for spontaneous abortion with 
and without an IUD are presented in Table XX.” Since 
legakzation of abortion, most "spontaneous" abortions 
are truly spontaneous, with very low mortality rates. 
The 17 IUD-related abortion deaths between 1972 and 
1974 produced a dramatically high death-to-case ratio 
in that particular series. The majority of these abortion 
deatas were found in Dalkon Shield users.” The most 
likely explanation comes from the work of Tatum and 
co-workers, in which they showed that the po- 
lyfilament tail of the Shield had a wicklike capillary 
action and living bacterial were found in the internal 
spaces between these filaments, even after the outside 
of the tail had been sterilized. However, Cates and as- 
sociates, in reviewing the deaths, found a relationship 
only to the large Dalkon Shield and raised questions 
about the “wick” theory.” 
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Table XX. Estimated death-to-case rates for 
spont- neous abortion with IUD, 1972 to 1974 


No IUD IUD 


Deaths from spon- t 93 17 
neous abortion 


Pregnant women 11,860,000 115,000 
at rusk 
Death-to-case rate 0.28 14.8 


Adapted from Cates and colleagues.” 


The deaths related to second-trimester abortion in 
IUD esers had an unusually rapid course, with initial 
symptoms that were related to generalized septicemia 
rather than the more common localized pelvic com- 
plaints usually seen in patients with PID and septic 
abortion. Since the removal of the Dalkon Shield 
from «he market and the publicity concerning the re- 
mova. of IUD's when pregnancy does occur, there have 
been no further deaths related to second-trimester 
aborton reported in the past two years.” 

Mose recently, there have been reports of ac- 
tinomycosis as a source of pelvic inflammation in IUD 
users. * *° Prior to these reports, this was a rare or- 
ganism in women with PID. The etiology and re- 
lationship to IUD's is not clearly understood at present. 

There is some evidence that the copper-bearing de- 
vices mar have an inhibiting effect on the gonococcus, 
whick might lead to a protective effect against 
gonorrhea. Sufficient data are not yet available to be 
convimcing in this regard. 

Another major complication of IUD use is perfora- 
tion, with rates reported as high as one in 300 to 400 
Dalken Shield users and as low as one in 3,000 Copper 
T users. The latter may be related to the insertion 
techreque, which calls for pulling back the sheath 
rather than pushing in the device. Previously, it was 
advised that with perforation the inert plastic devices 
could be left intraperitoneally as long as the device was 
open At present, however, the Food and Drug Admin- 
istraton recommends removal of all perforated de- 
vices. Copper-bearing devices, on the other hand, 
causea local reaction and should be removed as soon as 
possi»le. 


Risk-benefit assessment for pills and IUD's 


In :his report the multiple complications reported 
with use of oral contraceptives and the fewer, but 
equa. y nazardous, risks of IUD use have been re- 
viewed. These risks must be looked at in relationship to 
other alternatives to preventing pregnancy and to the 
risks of pregnancy itself.’ °° The pregnancies that re- 
sult stom contraceptive failure, together with preg- 
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Table XXI. Mortality rates associated with 
pregnancy and childbirth, legal abortion, 
and use of contraception 





















Pill 

Age Pregnancy Legal Non- 

(yr.) | and childbirth* | abortiont | smokers | Smokers | IUD£t 
15-19 11.1 1.2 1.2 1.4 0.8 

20-24 10.1 1,2 1.2 1.4 0.8 

25-29 12.5 1.4 1.2 1.4 1.0 

30-34 24.9 1.4 1.8 10.4 1.0 

35-39 44.0 1.8 3.9 12.8 1.4 

40-44 71.4 1.8 6.6 58.4 1.4 





Adapted from Tietze. 
*Rate per 100,000 live births. 
tRate per 100,000 abortions. 
Rate per 100,000 users. 


Table XXII. Annual number of deaths associated 
with control of fertility per 100,000 nonsterile 
'" women by method and age 






Age group 


Method of 30-34 | 35-39 


contraception 





15-29 






None 6.4 13.9 20.8 22.6 
Abortion only 1.5 b7 1.9 1:2 
Pill: 

Nonsmokers* 1.4 2.2 4.5 7.1 

Smokers* 1.6 10.8 13.4 58.9 
IUD* 1.0 1.4 2.0 1.9 
Traditional methods 1.5 3.6 5.0 2 
Traditional methods 0.2 0.3 0.3 0.2 


plus abortion 





Adopted from Tietze.*? 
*Includes 0.2 to 0.6 birth-related deaths from method 
failure. 


nancy-related mortality rates, must be taken into ac- 
count in evaluating the over-all risk of a contraceptive 
method.*? The theoretical failure rate for the pill is very 
low (0.1 or lower) but in practice is significantly higher 
(n the range of 2 to 4, according to analysis of 
the Princeton study data).?! The failure rate for the 
IUD is approximately 2 to 4 per cent, and for the di- 
aphragm the rate ranges from 2 to 20 per cent, de- 
pending on the study. From these figures, one can cal- 
culate the number of pregnancies and the probable 
number of pregnancy-related deaths. In the United 
States and other.Western nations, the maternal 
mortality rate ranges from 14 to 25 per 100,000 live 
births, while in developing countries the range may be 
as high as 250 to 1,000 per 100,000 live births.*? 

As discussed earlier, the major causes of death are 
various diseases of the circulatory system among pill 
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Table XXIII. Mortality rates from various causes 
per 100,000 women aged 20-44, England and 
Wales, 1973 





Age group 


20-34 hr. 










Cause of death 35-44 yr. 





Breast cancer 2.6 25.3 
Cervical cancer 0.9 4.9 
Kidney disease 0.8 2.0 
Multiple sclerosis 0.5 1.4 
Homicide 12 1.0 
Suicide 4.4 LI 
Traffic accidents 5.9 4.6 
Pregnancy 14.6 NI. ke 
Legal abortion 1.3 ; 1.8 
Pill-nonsmoker 1.4 3.6 
Pill-smoker 5:2 35.67 
IUD 0.9 1.4 


Adopted from Vessey and Doll.* 
*Aged 35 to 39, 44.0; 40 to 44, 71.4. 
tAged 35 to 39, 12.8; 40 to 44, 58.4. 


users and PID among IUD users. Tietze has com- 
pared mortality rates per 100,000 live births due to 
pregnancy and childbirth, mortality rates per 100,000 
legal, first-trimester abortions, and mortality rates per 
100,000 users of pills and IUD's, with the pill group 
being divided between smokers and nonsmokers (Ta- 
ble XXI). As can be seen from this analysis, pregnancy 
and childbirth at all ages in the United States carrv a 
higher risk than does contraceptive use or legal abor- 
tion, and, although there is a dramatically increased 
risk in pill users aged 40 to 44, who are also heavy 
smokers, this risk is still slightly lower than the risk of 
pregnancy. However, the preliminary report from 
Beral and Kay* suggests that the risk in older women, 
who are both pill users and heavy smokers, may be 
higher than the risk of pregnancy in the same age 
groups. 

It must be remembered, however, that pregnancy 
mortality rates are based on deaths per 100,000 live 
births, whereas the contraceptive user rates are based 
on deaths per 100,000 users. These are not necessarily 
comparative figures. A more appropriate comparison, 
in which the same denominator is used, is the annual 
number of deaths associated with control of fertility 
per 100,000 nonsterile women. Table XXII presents 
these data by method and age and assumes a similar 
pregnancy rate because of method failure for pill and 
IUD, with approximately 0.2 to 0.6 birth-related deaths 
per 100,000 women per year. With the exception of pill 
users who are heavy smokers in the age group 40 to 44, 
the use of no method is significantly more hazardous 
than any other alternative. The safest alternative is a 
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combination of the use of traditional methods (di- 
aphragm or condom), backed up by early first- 
trimester abortion. The data used in the preparation of 
this table did not include the recently published pros- 
pective material from Beral and Kay?* and from Vessey 
and associates.” Tietze* believes that the material does 
not change his major conclusions, except for a possible 
slight increase in risk in women under the age of 50 
who use the pill. 

To give another prospective, in Table XXIII 
mortality rates from a variety of causes per 100,000 
women aged 20 to 44 in England and Wales in 1973 are 
compared. In the younger age group, pregnancy, 
traffic accidents, suicide, and breast cancer all cause 
higher mortality rates than do the IUD and the pill (in 
nonsmoking women). Even in women who smoke, the 
risk is less than that from pregnancy and traffic acci- 
dents. In the older age group (35 to 44), again with the 
exception of heavy smoking pill users, pregnancy, 
breast cancer, suicide, cervical cancer, and traffic acci- 
dents all cause more deaths than do the contraceptive 
methods listed here. 

Thus, based on the information presently available 
to us, it is my opinion that it is consistent with good 
medical practice to continue to prescribe both oral con- 
traceptives and IUD's after checking to rule out the 


contraindications to use and making certain that a 


proper follow-up is possible. At the same time, it is 
perfectly clear that continuation of the large prospec- 
tive studies under way are of utmost importance, to- 
gether with the continuation of carefully controlled 
case-control studies. The recent prospective study re- 
ports from Britain demonstrate clearly the importance 
of these studies.?* 7° While their data suggest greater 
risk from pill use than previously thought, the risks 
below age 30 are still small and the importance of mul- 
tiple risk factors still need to be carefully evaluated in 
each individual patient. 

Data for the diaphragm suggest that the failure rates, 
even among teen-agers, may be much lower than origi- 
nally thought (possibly as low as 5 per cent? or 13 per 
cent?) and that women willing to use the method 
should be so encouraged, particularly when early first- 
trimester abortion is available as backup for failures. 
Condoms, particularly among those for whom there is 
a high risk of venereal disease, are also of much im- 
portance. Finally, when couples want no further chil- 
dren, sterilization, rather than prolonged contrace ptive 
use, should be seriously considered. 

In developing countries, the various risks of the pill 


*Personal communication. 
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and the IUD must be assessed in relation to the bene- 
fits, particularly in areas with very high maternal 
mortaf&y rates. Unfortunately, adequate data en 
contrezeptive risks in the developing world are not 


availab e,*” but there is some'evidence that the risks of. 


throm -oembolism and other circulatory diseases are 
less ir -hese developing areas, probably due to differ- 
ences m diet and lifestyle.** With the strikingly high 
materal (and infant) mortality rates, there are those 
who believe the benefits of the pill heavily outweigh the 
possibi= risks. Further, it is likely that an effective 
famil-planning effort in many developing countries 
will, through its preventive aspects, do more to lower 
the hich infant and maternal mortality rates than will 
any o ker preventive or curative step one could take, in 
the sFor: run. Thus, in my opinion, the decision in 
many —eveloping countries to allow nonphysician health 
persoamel and indigenous lay personnel to prescribe the 
pill, bath in clinics and, more importantly, at the village 


level, = totally justifiable on medical grounds. Similarly, ` 


the tr- ming and use of various categories of paramedical 
persomel to insert IUD's have been proved safe and are 
another major step forward in improving access to con- 
tracep-ive services.*? 

At ‘cast in part because of the extreme shortages of 
physi-=ans in most rural areas of the developing world 
(docte--patient ratios as adverse as 1:100,000 in some 
rural <reas, as compared with a ratio of 1:750 in the 
Unite= States**), the community-based approach to the 
delivery of contraceptives, by indigenous personnel, is 
incres ingly being adapted to the provision of simple 
healt- measures.” For example, such personnel can be 
trained to provide oral rehydration to treat diarrheal 
diseass, antiparasite medications, and antibiotics to 
combat the common respiratory diseases of children.?! 
Since “he most important killers of children, the high- 
est rex group in developing countries, are diarrheal 
diseases, respiratory infections, and malnutrition, these 
steps kave the potential to have a dramatic impact on 
child a»od mortality rates. Such decisions to modify 
medi-al standards as to who can deliver services may 
prove to be a historic breakthrough in the practice of 
medE ne in helping to improve access to basic human 
need= ard rights—that is, the right to health care and 
the a&xlivy to control one's own reproduction. 

Des dite this assessment as to the relative benefits of 
the pil and the IUD, it is clear that there remains an 
urge 3. reed for the development of improved, effec- 
tive, safer, low-cost methods of fertility control. As was 
clear’ documented in the recent report of Greep and 
colleszues,? produced by the Ford Foundation, it is 
impe-ative that the federal government and other 
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E^ funding agencies significantly increase financial sup- 
E port for research in this field. 

ey. 

Thanks are due to Drs. Henry Elkins, Stephen 
E Isaacs, Regina Loewenstein, Howard Ory, Susan Gus- 
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Dienestrol Cream 
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`. | 1, ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK * 

= | OF ENDOMETRIAL CARCINOMA 

= | . Three independent case control studies have shown an increased risk of endometrial 
cancer in postmenopausal women exposed to exogenous estrogens for prolonged 
periods. This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade. 

The three case control studies reported that the risk of endometrial cancer in estrogen 

users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to 
_ depend on both duration of treatment and on estrogen dose. In view of these findings, 

. when estrogens are used for the treatment of«menopausal symptoms, the lowest dose 

| that will control symptoms should be utilized and medication should be discontinued 
= as soon as possible. When prolonged treatment is medically indicated, the patient 
_ should be reassessed on at least a semiannual basis to determine the need for 
|. continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
. continuous administration; it therefore appears prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 

= measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less hazardous 

... than “synthetic” estrogens at equiestrogenic doses. 

= |  2.ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 
The use of female sex hormones, both estrogens and progestogens, during early 
. pregnancy may seriously damage the offspring. It has been shown that females 
X. exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk 
Of developing in later life a form of vaginal or cervical cancer that ordinarily is 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. 
| Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
.. been found to have vaginal adenosis, epithelial changes of the vagina and cervix. 
= Although these changes are histologically benign, it is not known whether they are 
_ precursors of malignancy. Although similar data are not available with the use of other 
. estrogens, it cannot be presumed they would not induce similar changes. 

- Several reports suggest an association between intrauterine exposure to female sex 
= hormones and congenital anomalies, including congenital heart defects and limb 
- | reduction defects. One case control study estimated a 4.7 fold increased risk of limb 
= {| reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
v 3 -hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 

— | tion) Some of these exposures were very short and involved only a few days of 

- | treatment. The data suggest that the risk of limb reduction defects in exposed fetuses 
¿“| is somewhat less than 1 per 1000. 
x st —.. |n the past, female sex hormones have been used during pregnancy in an attempt to 





— | treat threatened or habitual abortion. There is considerable evidence that estrogens 
| are ineffective for these indications, and there is no evidence from well controlled 
= | studies that progestogens are effective for these uses. 


- _ If Dienestrol Cream is used during pregnancy, or if the patient becomes pregnant while 
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using this drug, she should be apprised of the potential risks to the fetus, and the 
advisability of pregnancy continuation. 


. DESCRIPTION 
. Dienestrol Cream 
.. Cream for intravaginal use only 
.. Active ingredient: Dienestrol 0.01%. : CUM 
—— Compounded with: glyceryl monostearate, peanut oil, glycerin, benzoic acid, glutamic acid and 
rae | ater. 
-. IMPORTANT NOTE: This information is a Brief Summary of the complete prescribing informa- 
od or + eggs with the product and therefore should not be used as the sole basis for prescrib- 


D$ Ronan the c This summary was prepared by deleting from the complete prescribing 
-infor the chemical structure and references. 


E Ww 

.. The physician should be thoroughly familiar with the complete prescribing information and 
. . patient information before prescribing the product. — 

_ CLINICAL PHARMACOLOGY 

_ Systemic absorption and mode of action are undetermined. 

INDICATIONS 

: . Dienestrol Cream is indicated in the treatment of atrophic vaginitis and kraurosis vulvae. 

2! IENESTROL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE 
,. -DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
"' BOXED WARNING). 

—. CONTRAINDICATIONS 

— Estrogens should not be used in women with any of the following conditions: 1. Known or 
= suspected cancer of the breast. 2. Known or suspected estrogen-dependent neoplasia. 3. 
— Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal genital 
-— bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of throm- 
— — bophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use. 
WARNINGS 
- . 1. Induction of malignant neoplasms. Long-term continuous administration of natural and 
E . synthetic estrogens in certain animal species increases the frequency of carcinomas of the 
— breast, cervix, vagina, and liver. There is now evidence that estrogens increase the risk of 
—.. carcinoma of the endometrium in humans. (See Boxed Warning.) 
At the present time there is no satisfactory evidence that estrogens given to postmenopausal 
. . women increase the risk of cancer of the breast, although a recent long-term followup of a 
P Single physician's practice has. raised this possibility, Because of the animal data, there is a 
B need for caution in prescribing estrogens for women with a strong family history of breast 
..— cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 

— 2. Gall bladder disease. A recent study has reported a 2 to 3-fold increase in the risk of 
se Mrgicaty confirmed gall bladder disease in women receiving postmenopausal estrogens, 
- similar to the 2-fold increase previously noted in users of oral contraceptives. In the case of oral 
-. contraceptives the increased risk appeared after two years of use. 
. 9. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are 
Several serious adverse effects of oral contraceptives, most of which have not, up to now, been 
a umented as consequences of postmenopausal estrogen therapy. This may reflect the 
—— comparatively low doses of estrogen used in postmenopausal women. It would be expected 
— .thatthe larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast 
^. engorgement are more likely to result in these adverse effects, and, in fact, it has been shown 
—.— that there is an increased risk of thrombosis in men receiving estrogens for prostatic cancer 
A. and women for postpartum breast engorgement. 
~ .&. Thromboembolic disease. It is now well established that users of oral contraceptives have an 
E increased risk of various thromboembolic and thrombotic vascular diseases, such as throm- 
». bophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal throm- 
.  bosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
| . users. There is evidence that the risk of several of these adverse reactions is related to the dose 
| Of the drug. An increased risk of postsurgery thromboembolic complications has also been 
Es reported in users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 
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weeks before surgery of the type associated with an increased risk of thromboembolism, or 
during periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of 7 
estrogens has not been found, this does not rule out the possibility that such an increase may 
be present or that subgroups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and they should not 
be used (except in treatment of malignancy) in persons with a history of such disorders in 
association with estrogen use. They should be used with caution in patients with cerebral 
vascular or coronary artery disease and only for those in whom estrogens are clearly needed. 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to 
treat cancer of the prostate and breast, have been shown in a large prospective clinical trial in 
men to increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear 
risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral 
contraceptives. Although benign, and rare, these may rupture and may cause death through 
intra-abdominal hemorrhage. Such lesions have not yet been reported in association with other 
estrogen or progestogen preparations but should be considered in estrogen users having 
abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular car- 
cinoma has also been reported in women taking estrogen-containing oral contraceptives. The 
relationship of this malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral 
contraceptives. There is now a report that this may occur with use of estrogens in the meno- 
erry and blood pressure should be monitored with estrogen use, especially if high doses are 
used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant 
percentage of patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed while receiving estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients 
with breast cancer and bone metastases. If this occurs, the drug should be stopped and 
appropriate measures taken to reduce the serum calcium level. 

PRECAUTIONS 

A. General Precautions. 


1. Acomplete medical and family history should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physical examinations should include special reference 
to blood pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolaou 
smear. As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. 2. Fluid retention—Because estrogens may 
cause some degree of fluid retention, conditions which might be influenced by this factor, such 
as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 3. Certain 
patients may develop undesirable manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. 4. Oral contraceptives appear to be 
associated with an increased incidence of mental depression. Although it is not clear whether 
this is due to the estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 5. Preexisting uterine leiomyomata may 
increase in size during estrogen use. 6. The pathologist should be advised of estrogen therapy 
when relevant specimens are submitted. 7. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving estrogen-contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 8. Estrogens may be poorly 
metabolized in patients with impaired liver function and they should be administered with 
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lating total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. 
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unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced 
response to metyrapone test. g. Reduced serum folate concentration. h. Increased serum 
triglyceride and phospholipid concentration. 
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uterine fibromyomata. Vaginal candidiasis. Change in cervical erosion and in degree of cervical 
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Wedge resection in massive edema of 
the ovary 


GEORGE J. KLEINER, M.D., 
F.R.C.S.(C.) 

LYOIA SOLOMON, M.D. 

WILMA MARKUS GRESTON, 
METAS. CP). 

MICHAEL LEV-GUR, M.D. 


F:A.C.O.G., 


Department of Obstetrics and Gynecology and Department of 
Pathology, The Bronx-Lebanon Hospital Center and The Albert 
Einsiein College of Medicine, Bronx, New York 


MASSIVE EDEMA OF THE OVARY has been described 
as a clinical and pathologic entity, yet there has been no 
reference to it in standard textbooks. This process is 
either underreported or very rare. There is uncer- 
tainty as to pathogenesis and appropriate surgical 
management. Eight cases have been presented in the 
English literature to date.! This is the first instance in 
which the patient was treated with wedge resection of 
the affected ovary, resulting in preservation of ovarian 
function. The purpose of this report is to draw atten- 
tion tc the entity of massive edema of the ovary and its 
potential reversibility. 


A 15-year-old, white, nulligravid girl, with known factor 
VIII deficiency, was admitted because of an abdominal mass 
and stabbing abdominal pain of one week's duration. 

The patient was a well-developed, well-nourished, adoles- 
cent gi-l in no apparent distress. She had no abnormal physi- 
cal fincings except, on palpation, an ovoid mass was detected, 
extending from the symphysis pubis to the umbilicus. It mea- 
sured approximately 18 by 10 cm. and was smooth, firm, and 
slightly tender. The anteverted, anteflexed uterus, with a 
broad, soft fundus compatible in size with a six-week preg- 


Rep-int requests: Dr. George J. Kleiner, Director, Depart- 
ment of Obstetrics and Gynecology, The Bronx-Lebanon 


Hospital Center, 1650 Grand Concourse, Bronx, New York 
10457. 
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nancy. was anterior to the mass, which extended from the 
deep 2e vis and was confluent with it. No other masses were 
palpa-ec. a 

AlLroutine laboratory tests were within normal limits. Rele- E 
vant endecrinologic assays were compatible with luteal phase — — 
levels The last of three tests for urinary chorionic gonado- k 
tropim was positive; however, the serum human chorionic _ KS 
gonadetropin test was negative. Maturation index was 10-a PM 
40/6C. Ceagulation studies were normal except for a fa a ate 
VIII evel of 15 to 20 per cent. Radiologic examination of A d ES: BT 
abdomen revealed a large, midline, pelvic mass with multiple ; 


ft ‘ 
e 


calcifeeacions. AM y E. 
A preoperative diagnosis of benign cystic teratoma bg "T 
possis early intrauterine pregnancy was made. |t 


Cure-tage and laparotomy were performed. The uteruswas - 
foun3 to be normal in all respects. The right ovary was re- | 
placed bv an 18 by 15 by 12 cm. cyst on a long pedicle. b. d: Ve 
kidnes-sbaped left ovary was symmetrically enlarged (10 by 6 
by 5 an) and displaced behind the right ovarian cyst; its ‘3 
whith gray surface was studded with small, slightly raised - 
cysts Fhe pedicle was unremarkable, without evidence of | 


i 


torsian. y E. A 


Fdliowing an anatomic diagnosis of benign cystic teratoma, ‘ge a av 
the might ovarian cyst was enucleated and only a portion of | 2. j 
atterwated paper-thin cyst wall was retained. Excision biopsy 
of the enlarged left ovary showed ovarian cortex with no evi- 


j i 
dence cf malignancy. As the mass resembled a polycystic Ova- 42 
ry, a wedge resection with conservation of the rening 20 Me 
per «ert of the ovary was carried out. icc T ge 


Tae patient made an uneventful recovery. She. Mas: $4 E 
aes, 
menstriated regularly for the past three years, during ees v 
follow 1» examinations revealed no abnormal pelvic findi AME 
Az £ by 4 by 3 cm. wedge of left ovary showed numerous ae 
0.1 «» )3 cm. cysts beneath a smooth, pale, pink niae Ed. 
bugmea. Deeper in the cortex was a 2.3 by 2 by 2 cm. hemor- - Jy 
rhagic zerpus luteum. The ovarian parenchyma had a spongy - a 
conssst 2mcy; its sectional surface was soggy and homogenous. - pe E 
PE 


The specimen from the contralateral ovary was a bi ia 








latee 12 by 10 by 10 cm. benign cystic teratoma. k 
A- microscopic examination the left ovary showed esie p: 
folli-ies (Fig. 1) with no undue increase of the theca interna. P 
Atretic follicles were rather numerous. A mature corpus - En 
lutezm was noted. The ovarian stroma was increased in bulk | d Lo 
and most of it had a myxoid appearance. Stellate and ier | 


: 107 . 
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Fig. 1. Cystic follicles in the superficial cortex. Note loose 
stroma, contrasting with dense outermost cortex. (Periodic 
acid-Schiff. Original magnification x 3.7.) 


cells, with ill-defined and scanty cytoplasm, were widely sepa- 
rated by edema (Fig. 2). Fresh focal hemorrhage as well as a 
mild but diffuse sprinkling of erythrocytes and hemosiderin- 
laden macrophages was also present. The usual stromal den- 
sity was preserved not only in the outermost cortex but also 


spottily elsewhere, especially around some blood vessels and 


Graafian follicles. The venous and lymphatic channels were 
conspicuously dilated. 

Sections from the right ovary showed a benign cystic 
teratoma, the solid portion of which consisted mainly of nerv- 
ous tissue. The rim of compressed ovarian parenchyma was 
free of changes. 

The endometrium was in the midsecretory phase. 


Massive edema of the ovary was first described in 
1969. Clinical and pathologic findings and possible 
pathogenesis were recently reviewed by Nassar and as- 
sociates.' As in most other patients, the current patient 
was young and nulligravid, had a history of irregular 
menses, presented with lower abdominal pain, and did 
not appear acutely ill. Gross and microscopic findings 
were similar to previous descriptions. 

It has been suggested that either massive ovarian 
edema results from interference with the venous and 
lymphatic flow due to torsion or kinking of the 
mesovarium or the torsion is a secondary process and 
the edema is the result of as yet undisclosed factors. 
The association of hirsutism and of menstrual abnor- 
malities in some patients raises the question of predis- 
posing endocrine factors. In this patient there was no 
torsion of the edematous ovary. However, its displace- 
ment by the large contralateral cystic teratoma may 
have stretched the ovarian pedicle, resulting in partial 
impairment of the venous and lymphatic drainage. 

The preoperative diagnosis included possible early 
pregnancy. However, what had been interpreted as an 
enlarged, soft uterus proved to be an unsuspected left 
ovarian mass. A wedge resection of the mass, which 
resembled a giant polycystic ovary, was done in order 
to reduce bulk and to retain a portion of hopefully 
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Fig. 2. Stromal edema and distended vascular channels. 
(Trichrome. Original magnification x 440.) 


viable ovary. The decision to perform conservative 
surgery by leaving a part of the affected left ovary was 
made of necessity as only a portion of ovarian tissue 
was left after a difficult resection of the teratoma. This 
decision appears to have been propitious, as the patient 
is menstruating regularly. There is little doubt that any 
surgeon faced with massive ovarian edema in the ab- 
sence of pathology of the contralateral ovary would 
perform an oophorectomy, because of a lack of aware- 
ness of this condition and its possible reversibility, al- 
though this has been suspected. 

As the treatment of choice, instead of oophorectomy, 
we suggest deep wedge resection of the ovary, with 
significant removal of tissue to reduce bulk. By this 
conservative management, ovarian function may be 
preserved in young women. This entity should be in- 
cluded in standard textbooks of gynecology and 
gynecologic pathology. 


We are indebted to Theodore Spaet, M.D., Montefiore 
Hospital and Medical Center, Bronx, New York, for advice on 
the hematologic management of this patient. 
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Fetal hemorrhage: Complication 
of vacuum extractor after fetal 
blood sampling 


I. F. ROBERTS, M.R.C.P. 
M. STONE, M.R.C O.G. 


De»ar-ment of Child Health and Department of Obstetrics and 
Gyuecology, St. George's Hospital, London, England 


Ir 1s Now widespread obstetric practice to monitor 
the fetus during labor with the use of scalp electrodes 
and, when necessary, by taking scalp blood for pH es- 
timator. A case of acute fetal blood loss from a scalp 
puncure site during subsequent application of the 
vacuam extractor is described in order to draw atten- 
tion +o this hitherto unreported complication. 


A 38-year-old patient, para 0, gravida 2, was admitted to 
the hesp:tal in early labor at 39 weeks’ gestation. An epidural 
anestsetx: was administered and a low amniotomy was per- 
formed. A spiral scalp electrode was applied to the presenting 
head to monitor the fetal neart rate. Ninety minutes before 
delivery "etal tachycardia occurred and scalp blood was taken 
for pd estimation. The fetal scalp was visualized through an 
amniescepe, cleaned, and sprayed with ethyl chloride. The 
surface was then punctured to a depth of 2 mm., with a fetal 
blooc sampling blade,* and the blood drops were drawn into a 
capillary tube. The site of the wound was compressed for two 
minutes. with cotton wool attached to an introducer, and 
finally inspected to ensure that the bleeding had stopped. The 
pH was normal, but progress of labor had been slow and 22 
hours after admission the fetal monitor showed late decelera- 
tions. As the cervix was 9 cm. dilated the vacuum extractor 
was applied to expedite celivery. When the pressure, pro- 
duced over six minutes, reached 0.6 Kg. per square centime- 
ter, feta blood began to spurt into the vacuum bottle. The 
measared blood loss was 45 ml. Light traction rapidly 
achievec full dilatation, permitting low-forceps delivery of a 
male infant weighing 3.05 kilograms. There was no asphyxia 
at bith, and the Apgar scores were 8 and 10 at one and five 
minures Examination showed a small sampling incision and 
the spiral electrode overlymg a cephalhematoma in the right 
posterior parietal position The hemoglobin and packed cell 
volume at birth were 15.6 Gm. per deciliter and 51.8, respec- 
tively, amd fell to 13.5 Gm. per deciliter and 42.2 by 48 hours, 
but taere was no significant jaundice. 


Fetal bleeding after scalp electrode placement is a 
rare evnt." ? Fetal exsanguination has been reported 
in aa infant with hemolytic disease after fetal blood 
sampling but, in the small number of infants in whom 
there is slight bleeding, hemostasis is achieved by com- 
presion alone.? In this case the infant was monitored 
duriaglabor with a scalp electrode, and pH sample was 
takea more than an hour before the vacuum extractor 
was apolied. The extractor tends to pull the covering 

Reorint requests: I. F. Roberts, Department of Child 


Health, 5t. George's Hosp tal, Blackshaw Road, London, En- 
glanc SW17 OQT. 
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layers of the presenting skull into the vacuum cup and, 
by separzting the layers of the scalp, may produce a 
subaponeurotic hematoma.* Here the suction must 
have -eopened the pH sample puncture wound for 
there was a brisk blood loss of 45 ml. (compatible with 


the fa! in hemoglobin) and an underlying cephalhema- — 


toma was present at birth. In our patient the forceps 
could not be safely applied before full dilatation of the 
cervix. and the fetal bleeding occurred unexpectedly 
durinz vacuum extraction. Fortunately the baby was 


safely delivered after full dilatation, but this complica- — 


tion of fetal monitoring should be kept in mind because 


immediate cesarean section would be required if rapid 


vaginal delivery were not possible. 


We would like to thank Mrs. R. Varma, Mr. A. Amias, and 
Dr. O. Brooke for their permission to publish details of these 
patients who were under their care at St. George's Hospital. 
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Resolution of a sinusoidal fetal heart rate 
pattern following intrauterine transfusion 


CHRISTOS G. HATYJIS, M.D. 
MBCHAEL T. MENNUTI, M.D., 
LINDA M. SACKS, M.D. 
RICHARD H. SCHWARZ, M.D., F.A.C.O.G. 


F.A.C.O.G. 


Jervold R. Golding Division of Fetal Medicine, Department of 
Obstetrics and Gynecology, and Department of Pediatrics, 
Ui iversity of Pennsylvania, Philadelphia, Pennsylvania 


A SINUSOIDAL BASE-LINE fetal heart rate (FHR) has _ 


been noted in several clinical settings; it has most often 
been described in severe Rh isoimmunization associ- 


ated with poor perinatal outcome.' The observation of — 
this pattern in a patient with severe Rh isoimmuniza- - 


tion, which did not recur following successful in- 
trautzrire transfusion, prompted this report. 


An Rbh-sensitized, 32-year-old, white woman, gravida 5, 
para +, was referred for obstetric care. During the fourth 


Reprint requests: Dr. Michael T. Mennuti, 106 Dulles 
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Fig. 1. Pretransfusion monitor tracing, demonstrating sindisóidat FHR pattern obtained with an 
ultrasonic Doppler transducer (Corometrics IIIA fetal monitor, Corometrics Medical Systems, Inc., 


Wallingford, Connecticut). - 
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Fig. 2A. FHR tracing obtained two | I ours following the intrauterine transfusion. Tracings at 30 
minutes and 26 hours after i intrauterine transfusion were similar to the one shown here and in Fig. 
2B. (With the same instrumentation as that described in the legend of Fig. 1.) Note the absence of the 


sinusoidal FHR pattern. Ai 

pregnancy, intrauterine fetal death of a severely hydropic 
fetus occurred at 32 weeks’ gestation shortly following an in- 
trauterine transfusion. During the present pregnancy, the 
anti-D antibody titer was 1:512 and serial amniocenteses were 
performed. The optical density at 450 mp (AO.D.,5,) of the 
amniotic fluid rose precipitously to 0.7 at 31 weeks of preg- 
nancy; however, the lecithin/sphingomyelin (L/S) ratio was 
1.2:1. Intrauterine transfusion was recommended. 

Indirect fetal monitoring revealed a persistent sinusoidal 
FHR pattern over 130 minutes (Fig. 1). One hour r following 
this, meperidine (50 mg. intramuscularly) and secobarbital 
(100 mg. intramuscularly) were administered to the mother. 
One hour later intrauterine transfusion was performed 
without incident; 100 ml. of fresh, type O, Rh-negative, 
xS red blood cells was infused in the fetal peritoneal cav- 
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ity. The FHR was again monitored at 30 minutes, two hours, 
24 hours, and 13 days following this procedure. The FHR 
appeared stable, with occasional accelerations accompanying | 
fetal movement (Figs. 2A and 2B). Ten days following trans- 
fusion, the AO.D.459 of the amniotic fluid had fallen to 0.4, and | 
the L/S ratio was 2.2: 1. No further intrauterine t1 transfusions 
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LET. 


were performed and delivery was. Epes at 33 weeks’ he 
* d ^ 


gestation by cesearean section. 
The pale, obviously hydropic female infant, xs: 2: 55 
kilograms, had an Apgar score of 7 at five minutes. 


Ts 
Hematosplenomegaly and ascites were noted, A two-volume 


exchange transfusion with settled type O, Rh- -negative cells 
was done via an umbilical venous catheter. Furosemide was 


administered and digitalization was begun. The cord hemo- 


globin prior to transfusion was 4 Gm. per 100 ml., and bili ru- 
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Fig. 2B. FHR tracing obtained 13 days following the intrauterine transfusion (with the same in- 
strumentation as that described in the legend of Fig. 1). Nove the absence of the sinusoidal FHR | 


pattern. 


bin, 2 mg per 100 ml. The cord blood was type O, Rh nega- 
tive. 

Cheat roentgenogram at two hours of age showed car- 
diomegaly without evidence of pleural effusions or respi- 
ratory distress syndrome. A second exchange transfusion was 
performed at three hours of age. Two further exchange 
transfusians were required before discharge. After prolonged 
hospitzlization, the infant recovered; growth and develop- 
ment were noted to be normal at three months of age. 


A sinusoidal FHR pattern has most often been noted 
in cases of severe fetal anemia with associated heart 
failure. {n these reports the anemia has usually been 
due to severe Rh isoimmunization; however, in one 
instarce it was secondary to massive fetomaternal 
transfus-on.? The observation of this FHR pattern in 
other clinical settings, often just prior to intrapartum 


= fetal death, has led to the suggestion that it may be 


related to severe fetal hypoxia. While the pathophysi- 
ology leading to the development of this finding re- 
mains uaclear, it has been proposed that it may repre- 
sent z virtual absence of central nervous system control 
over he heart rate.! Whatever the genesis of this pat- 
tern, t is apparent from the limited clinical experience 
to dave that it is often indicative of severe fetal jeopardy 
with high mortality (750 per cent) and morbidity rates. 

In ou~ case, the finding of a sinusoidal FHR base line 
with severe Rh isoimmunization confirms the observa- 
tions of others.! We believe that the falling AO.D.450, 
contiaued fetal survival, and cord blood typing indicate 
that nt-auterine transfusion was successful. The nor- 
mal FER tracing following intrauterine transfusion 
indicates either that this pattern may occur transiently 
or that t may be reversible by therapy. It is difficult to 
attribute the disappearance of this finding at 30 min- 
utes o any beneficial effect of the transfusion in terms 
of the fetal anemia. While this may have been fortu- 
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itous, we think that a normal FHR pattern on sub- z 
sequem serial monitoring is perhaps indicative of the Bs . 
improwed fetal condition. While the fetus remained — 
anemic and hydropic, it is possible that amelioration GR. c c 
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this process to a certain critical extent by the in- 
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A case report ^ OMS TM 
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MECCSIUM ASPIRATION is a significant cause of 
neonate] morbidity and death. Recent reports indicate 
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that the incidence and severity of the syndrome can be 
dramatically reduced by intrapartum and immediate 
neonatal airway suctioning,' suggesting that peripheral 
distribution is primarily the result of neonatal respi- 
ratory effort. We have observed a neonatal death that 
was the result of massive antepartum meconium aspi- 





i. ration. 

4 E The patient, A. F., a 30-year-old Mexican-American wom- 
ae an, gravida 3, para 2, was admitted at 38 weeks’ gestation with 
p- a 12 hour history of ruptured membranes and uterine con- 
oa tractions. She had received no prenatal care. On admission, 
i. she was noted to be afebrile and normotensive and to have a 
INS : term-sized fetus. Vaginal examination revealed meconium- 
E ; stained amniotic fluid, a cervix that was 4 cm. dilated, and a 
BÉ vertex presentation at the —2 station. An internal monitor was 


placed; the fetal heart rate base line was 190 b.p.m., heart rate 
variability was minimal, and repetitive late decelerations were 
present. A fetal scalp blood pH determined immediately was 
6.92 to 6.94. The patient was delivered of the infant by emer- 
gency cesarean section with nitrous oxide and oxygen anes- 
thesia (induction-delivery time, five minutes). The 3,450 gram 
male infant was severely depressed (Apgar scores, l and 1) 
and had no spontaneous respiratory activity. Tenacious 
meconium was present in the oropharynx and trachea. After 
repeated tracheal suctioning, positive pressure ventilation 
with 100 per cent oxygen through an endotracheal tube was 
begun. Ventilation was difficult because of marked resistance, 
and the fetus became progressively cyanotic and died at 13 
minutes of age. At autopsy, irridescent yellow granules were 
found in the parenchyma and tracheobronchial tree out to the 
periphery. Microscopically, clumps of amniotic aquamous 
cells, representing aspirated meconium, were found in the 
bronchi, bronchioles, and alveoli. Intra-alveolar macrophages, 
containing phagocytized meconium and other debris, were 
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Fig. 1. Photomicrograph illustrating intra-alveolar amniotic squamous cells, macrophages containing 
phagocytized meconium, and numerous polymorphonuclear leukocytes. (Hematoxylin and eosin 


found (Fig. 1). Many areas of acute congenital pneumonia 
were presetit but cultures were negative. 
VS SAC 


Clinical and. experimental evidence indicates that 
sustained neonatal respiration is usually responsible for 
peripheral dissemination of meconium in the lung, 
and, hence, aggressive oropharyngeal and tracheal 
suctioning in the intrapartum and immediate neonatal 
period can prevent most cases of meconium aspiration 
syndrome.' Nonetheless, as evidenced by this report, 
massive and ultimately fatal meconium aspiration can 
occur in utero. The pathogenesis of this rare occur- 
rence is speculative. Rhythmic periodic fetal breathing 
movements are normally present in the uncompro- 
mised human fetus.? Since normal fetal breathing 
movements are characterized by a short (<0.3 seconds) 
inspiratory component and are superimposed on a net 
outflow of tracheal fluid, they are unlikely to cause as- 
piration. In the primate fetus, asphyxia initiates gasp- 
ing movements characterized by a large amplitude 
(740 mm. Hg) and prolonged inspiratory phase (1 to 
1.5 seconds).? Fetal gasping movements may generate a 
üme/pressure relationship sufficient to overcome the 
relatively high viscosity of tracheal fluid and so lead to 
aspiration. Further, if acidemia produces pulmonary 
vasoconstriction in the fetus as in the newborn infant, 
then decreased pulmonary fluid production may en- 
sue, removing a potential mechanism for clearing the 
fetal airway. Finally, severe intrauterine asphyxia may 
abolish protective upper airway reflexes (the glottis) in 
the fetus. . - 

In retrospect, it seems no measure could have been 





c£. 


taken to prevent meconium aspiration in this case. This 
observation confirms that massive intrauterine meco- 
nium aspiration can occur; therefore, great care must 
be taken to recognize the possibility and risks of pre- 
partum as well as intrapartum asphyxia in the infant 
with meeonium-stained amniotic fluid. 
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Development of a noncrushing vascular = 
clamp for pelvic surgery P Ho x 
BYRON J. MASTERSON, M.D. Ze is Š; B 3 
TOM G. SULLIVAN, M.D. SO, E He ag 
Sectior of Gynecologic Oncology, Department of Gynecology CREE a UE Ti n 
and Osstetrics, University of Kansas, College of Health Sciences Ip CMS: Fiy- | ne PEERS (4 * 
and Hospital, Kansas City, Kansas - Kossman's Angiothryptor. oc CERTE L5 " 
PAUL R. TOWNSEND Fig. 1. The Kossman angiothryptor is an extreme exampleof — i 
CR) the crusting principle used in gynecologic instruments. (Fran, 9 1 
Disecter of Engineering, Codman and Shurtleff, Inc., Dudle», C. R.: St. Louis Courier and Collateral Sciences, 38 
Randclph, Massachusetts 1900.) S 
. p^ 
4 
EARLY GYNECOLOGIC SURGEONS stressed the need 22 HEANEY / BALLANTINE A 
for stroag clamps that maximally crushed tissue and ee E 
prevented its slippage from the clamp jaw with resul- iz m. 
tant hemorrhage. This crushing design reached its " e 
acme in Kossman's angiothryptor clamp (Fig. 1).' | g x ar INITIAL — ae 
While instruments became more refined, the basic Kg 12 Non-CO Marc 
concept that a crushing force was necessary to hold “aha he HE 
pelvic tissues continued. The Heaney and Kocher MASTERSON ve 
clamps oth employ this principle and inflict the addi- 1 m. 
tional indignity of a large tooth at either the midpor- COMETE 
tion or distal end of the jaw. 2 
Modern data on wound healing have shown the di- E 
minished strength of wounds resulting from trauma- 3 sa 
tized tissues? and Richardson and colleagues? have VICES E ! 
. . . Lr 
clearly shown the direct relationship between wound Fig. 2 “orces exerted at a 2 mm. opening and l cm. from he — 
trauma and morbidity rates. In an excellent clinical tip by various gynecologic surgical clamps are noted in this — 
study, Fe documented a decrease m the morbidity of graph. The advantage of multiple ratchets and a vascdar — 
patients following hysterectomy by progressive refine- frame zre seen in the diminished pressures exerted on tissues. vul 
ments cf operative technique, with emphasis on mini- Rx. 
mal tissue trauma. with modern wound healing data. In 1968, Gusberg* ^^ 
Instrumentation in pelvic surgery has not progressed descisbed a clamp for hysterectomy that utilized vascu- —— 
lar tee h and Casey? more recently described a specal- Ev. 
l ized clamp for small pelvi T. o6 
Repriat requests: Dr. Byron J. Masterson, Section of Gyne- E 5 4 PEL * pent — iis —— * ne 
cologic Oncology, Department of Gynecology and Obstetrics, Ese? Cres pelvic surgery, t cam: dp d 5. 
Univers&y of Kansas, College of Health Sciences and Hospi- Ballemine, and Kocher clamps, however, sull requare E. 
tal, 39th and Rainbow Blvd., Kansas City, Kansas 66103. excessve force the tissue fixation. MO 
00092-9373/78/01132-0113$00.30/0 © 1978 The C. V. Mosby Co. > d 
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Fig. 3. Masterson straight and curved 8 inch clamps are shown. Note the multiple ratchets and the 


vascular-style shanks. 
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Fig. 4. The Masterson instrument jaw contains vascular teeth 
to minimize trauma to tissue. Note the curved milling at the 
base of the jaw to increase jaw flexibility. 


We recently approached the development of a tissue 
clamp for a different viewpoint. Non-trauma-pro- 
ducing teeth were’ selected and a jaw was chosen to 
support the frame with these teeth imbedded. The 
basic design principles were those of minimal lateral 
jaw motion, strong box lock, multiple wide travel 
ratchets, and minimal jaw pressure with maximal tissue 
fixation. Multiple frame weights were reviewed and in- 


trajaw tension measured and used in design planning. 

The pressures placed on tissues in the clamp jaws 
at different ratchet settings were measured by an In- 
stron* testing machine. This laboratory device is used 
to apply compression or tension to a specimen and 
measure resultant forces. An integral part of this 
machine is the load cell, which measures actual force 
applied through the instrument's circuitry and graph- 
ically records these data. 

The clamps were tested with a Model 1123 Instron 
testing machine with a 5,000 Kg. load cell. Elgiloyt 
spring wires, 0.025 inches long and 0.635 mm. in di- 
ameter, were custom-made for each clamp. The wire 
material and shape were so chosen to eliminate 
deflection or yielding of the wire material within the 
load range required to open the clamps. The wire de- 
sign allowed a nearly instantaneous measure of the 
clamping force exerted at the initial opening. 

The wires were placed 1 cm. from the tip of the 
clamp. The clamp opening with the wires in place was 
measured by comparing the clamp thickness at the wire 
with and without the wires in place. The assembly was 
placed in pneumatic grips on the Instron machine and 
repeatedly stressed until all wire effects were elimi- 
nated. The clamps were then opened to a spread of 
greater than 2 mm. The rate of opening (strain rate) 
was constant for all clamps tested. The Instron ma- 
chine was automatically reversed to zero load. The test 
was conducted with the clamp closed to several ratchet 
stops. Care was taken not to disturb the assembly when 
the ratchet position was changed. 

The force exerted at a 2 mm. opening and 1 cm. from 


*Instron Corp., Canton, Massachusetts.  * s 
tAmerican Gauge and Machine Company, Elgin, Illinois. 
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the tip gves a relative measure of the clamping inten- 
sity of tbe clamps tested. The actual pressure exerted 
depends on the amount of tissue purchase taken. This 
"contact area" divided into the force magnitude gives 
the pressure exerted. With typical application of the 
clamp, the tissue purchase will be highly dependent on 
technique but probably similar for any individual sur- 
geon. For this case, the pressure exerted was directly 
proportioned to the clamping force. 

Comparative data with the Masterson, Heaney, 
Heaney-Ballentine, and Kocher clamps are noted in 
Fig. 2. The Masterson clamp exerted less force than the 
other clamps tested at various ratchet stops. This is the 
first time, to our knowledge, that such data have been 
obtained and used in instrument design. 

The damp construction was then refined and the 
trauma produced by this clamp compared to those 
standard hysterectomy clamps with the use of opposite 
horns of the dog uterus. The uterus was clamped with 
varying ratchets and re-exploration of the dog was 
carried out at intervals of one, two, and three weeks. 
The side range of ratchets was then added to the 
clamp so that a thickness of tissue as thin as the 
peritoneum and as thick as the parametrium could be 
accommodated with mimimal crush injury. A final 
clamp was then produced in three varying weights and 
these were tested clinically to determine their ac- 
ceptability in clinical surgery (Figs. 3 and 4). 

The final selection was then produced in straight, 
curved, and right-angle configurations in lengths of 
both 8 and 10 inches. We found them most useful in 
holding cardinal ligaments, paravaginal tissues in ab- 
dominal and vaginal hysterectomy, and fascia during 
closure. Proper use requires that the operator not close 
the forceps fully with larger portions of tissue in the 
clamp. Proper fixation of large segments of tissue can 
be obtained in the midratchet portion of the clamp. 
Tissue pressures will remain in the midportion of the 
curve if this technique is employed and tissue trauma 
will be minimized. 

The curved model has been particularly useful in 
clamping the web in radical hysterectomy, pelvic 
exenteration, and in general use in vaginal surgery. 
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Self-limited hemolytic transfusion 
reaction in an ABO-incompatible 
maternal-fetal unit 


F. T. BERGIN, M.D., LIEUTENANT 
CoMMANDER, MC, USN 

R: €. CEFALO,: M;jD., Ft- Ri 
CaPrAIN, MC, USN 

P. E. LEWIS, M.D., LIEUTENANT 
COMMANDER, MC, USN 


Department of Obstetrics and Gynecology, National Naval 
Meesecl Center, Bethesda, Maryland 


MATERNAL ISOIMMUNIZATION as a result of fetal- 
materaal bleeding is a well-recognized entity. The 
acute consequences of fetal-maternal bleeding in an 
ABO-ncompatible fetal-maternal unit are unknown. 
The fact that the mother’s immune system is able to 


rapidly mobilize immunoglobulin G (IgG) antibody , 


agains: such an invasion of fetal red cells makes the 
lytic ability of this system a potentially devasting situa- 
tion im the mother. 


D. E, a 20-year-old white woman, gravida 1, para 0, abor- 
tus 0, at 405/7 weeks’ gestation presented in early labor with 
ruptured membranes. The vertex was at the —2 station end 
the estamated fetal weight was 3,170 grams. Induction of la»or 
with oxytocin was started and after five hours of labor cervical 
dilataton progressed to 7 to 8 cm. An epidural anesthetic was 
adminsstered with the use of 0.5 per cent Bupivacaine. In ‘he 
delivery reom, the anesthesiologist was unable to inject through 
the epsdural catheter and a single-shot caudal anesthetic of 3 der 
cent chilloroprecaine was administered with resultant excellent 
perineal anesthesia. 

Low-forceps delivery of a male infant weighing 2,930 
grams, with a five-minute Apgar score of 9, was accomplished 


without incident. A normal-appearing placenta was delivered | 


spontzneously. Immediately following manual exploration of 
the uterus, which was noted to be empty and of normal con- 
tour, the patient complained of severe chest pain, respiratory 
distress, headache, low back pain, and bilateral hip pain. 
Blood pressure increased from a base line of 120/70 to F70/ 
100 terr. The pulse rate was noted to be 80 beats per minute 
but irregular. Arterial blood gases showed pH, 7.43; Po, 76 
torr; and Pco;, 28 torr, with 96 per cent oxygen saturation. 
Electr-cardiogram showed occasional premature ventricular 
beats with an irregular atrial pacemaker and a heart rate o: 80 
beats per minute. The patient was tachypneic and anxiousat this 


time. Chest roentgenogram was negative. One hour after deliv- 


ery, the temperature was 101? F., and the patient had several 
episodes ef shaking chills. Repeat arterial blood gas values were 
pH, 7.43; Pos, 83 torr; Pco;, 32 torr, with 96 per cent oxygen 


The opinions and assertions contained herein do not neces- 
sarily sefect the views of the Bureau of Medicine and Surgery 
of the Navy Department or of the naval service at large. 

Reprint requests: R. C. Cefalo, M.D., Ph.D., Captain, MC, 
USN, Department of Obstetrics and Gynecology, Naticnal 
Naval Medical Center, Bethesda, Maryland 20014. 
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saturation. In the next few hours the respiratory rate de- 
creased to 18 per minute. Over the next four hours the pa- 
tient gradually improved symptomatically and the blood 
pressure returned to base-line values. Due to urinary reten- 
tion six hours post partum, a Foley catheter was inserted with 
return of 200 ml of “cola-colored” urine which was 4+ posi- 
tive for free hemoglobin on the dipstick. Microscopic exam- 
ination of this urine revealed many hemoglobin granular casts 
and many crenated red blood cells. Laboratory values at this 
time were: white blood cell count, 19,400 per cubic millimeter; 
hemoglobin, 11.2 Gm. per 100 ml.; hematocrit, 35.5 vol. per 
100 ml., prothrombin and partial thromboplastin time, within 
normal limits; fibrinogen, 250 mg. per deciliter; platelets, 
290,000 per cubic millimeter; blood urea nitrogen, 8 mg. per 
deciliter. Because of a suspected amniotic fluid pulmonary 
embolus, a lung scan was obtained and showed a right apical 
wedge cut. Seven hours post partum temperature was 98.1° 
F.; arterial blood gases values were normal. At this time the 
urine was grossly clear and microscopic examination showed 
no casts and no red blood cells. Microscopic examination of a 
peripheral smear showed some fragmented red blood cells 
and some immature reticulocytes. Serum bilirubin was 0.4 mg. 
per 100 ml. Coombs test, direct and indirect, was negative. 
The patient became totally asymptomatic eight hours post 
partum and remained asymptomatic throughout the remain- 
der of her hospital course. A repeat lung scan three days post 
partum showed a persistent right apical defect. 

The infant's blood type was B, Rh positive; the mother's, 
type O, Rh positive. The infant's hematocrit was 61 vol. per 
100 ml. Analysis of the mother's anti-B titer predelivery was 
1:256. Five days post partum the titer was 1:512. Twenty- 
three days post partum the titer was 1:2,048. Also the IgG 
anti-B titer of 1:2 five days post partum rose to 1:64 in the 
specimen three weeks post partum. A Fetaldex* stain of the 
maternal blood on the fifth day post partum revealed a few 
circulating fetal red blood cells. The fetal/adult red blood cell 
ratio was 1/40,000. 


If a significant fetal-maternal hemorrhage were to 
occur into the circulation of an A-B-O-incompatible 
mother, the signs and symptoms of an incompatible 
transfusion, such as fever, chills, and symptoms of 
hemolysis with intravascular coagulation and defibrin- 
ation, followed by hemorrhagic diathesis and possible 
acute renal failure, could be explained. Samet and 
Bowman! presented a case or fetomaternal A-B-O in- 
compatibility, associated with an episode of post par- 
tum hemoglobinemia and hemoglobinuria in a mother 
with type O blood and an infant with type B blood. The 
mother developed both consumptive coagulopathy and 
acute tubular necrosis. Six hours post partum the ma- 
ternal serum showed an anti-B titer of saline agglutinin 
of 1:4 compared to a titer of 1:2,048 in the maternal 
sample six weeks post partum. 

In our patient, the neonatal hematocrit of 61 vol. per 
100 ml. indicates that the volume of the fetal-to- 
maternal hemorrhage was small. In general, the inten- 
sity of the hemolytic process dictates the symptoms and 
complications. Any transfusion greater than 10 ml. of 
incompatible blood could cause the full-blown syn- 


*Ortho Diagnostics, Inc., Raritan, New Jersey. 
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drome. Renaer and associates? indicated that amniotic 
fluid embolism is often suspected when the symptoms 
of severe hemolytic transfusion reaction are present.® 
Our patient had an initial diagnosis of amniotic fluid 
embolism. However, the subsequent hemoglobinuria, 
clinical course, and gradual rise in the anti-B titer over 
the post partum period argue against this diagnosis. 
The possibility of a pulmonary embolus was also enter- 
tained. We believe the lung scans were misleading. 
Another possible explanation of some of the signs and 
symptoms is the potential infusion of decidual material 
in the maternal circulation at the time of exploration of 
the uterus. The high concentration of prostaglandins 
found in the decidua may have resulted in many of the 
signs and symptoms presented by our patient. 

The case presented may well represent an example 
of an acute self-limited hemolytic transfusion reaction 
in an A-B-O-incompatible fetal-maternal unit. 
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Uchida tubal sterilization failure: 
A report of four cases 


THOMAS J. BENEDETTI, M.D. 
FRANK C. MILLER, M.D. 
Department of Obstetrics and Gynecology, Division of 


Maternal-Fetal Medicine, Los Angeles County—University of 
Southern California Women’s Hospital, Los Angeles, California 


POSTPARTUM TUBAL STERILIZATION failures have 
been associated with the Pomeroy, Irving, and Kroener 


Table I. Number of tubal sterilizations at 
time of cesarean section by year 


Procedure 1974 1975 1976 Total 
Pomeroy 155 43 12 210 
Irving 18 25 20 63 
Uchida 17 8 30 55 
Kroener 6 l 8 15 
Unclassified 80 23 30 133 
Total - 276 100 100 476 





Supported in part by National Institutes of Health Fellow- 
ship Training Grant No. HD 07086-01. 

Reprint requests: Dr. Thomas J. Benedetti, Department 
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Table II. Summary of four cases of Uchida tubal sterilization fail are : 


| Date of 
Procedure | procedure 





J-L. Cesarean section and 19/76 7 mo. 
Uchida sterilization 

S.J.  Cesarean section and 7/76 2 mo. 
Uchida sterilization 

M. E. Fostpartum, Uchida 2/76 5 mo. 
sterilization 

O.G. Cesarean section and 5/74 3 yr. 


Uchida sterilization 


R tube, n>-mal; L tube, no 
oviduct i specimen 

R tube, nezmal; L tube, no 
tubal e»xaelium seen 

R tube, normal; L tube, 
normal 

Specimers.lost 


Procedure-pregnancy 
interval 







Elective abortion at 10 weeks 


Delivered at term. Bilateral fim- 
briectomy and tubal religatiom 

Delivered at term. Bilateral fim- 
briectomy and religation of tubes 

Presently 32 weeks' gestation 





R = Right; L = left. 


techniques.! No report exists that documents Uchida’ 
tubal sterilization failure. In this report, four known 
failures of the Uchida method in a three-year interval 
are documented. 

Frəm January, 1974, through January, 1977, 476 
tubal sterilizations have been done at the time of cesar- 
ean section at Los Angeles County-University of 
Southern California Women’s Hospital. A breakdown 
of the types of procedures performed can be found in 
Table I. 

The four surgeons associated with Uchida tubal 
sterilization failures were interviewed and the method 
of operation confirmed. Sterilizations were performed 
in a manner similar to that described by Uchida*: The 
tube was grasped with Babcock clamps in two areas. 
Saline was used to inject the subserosa and dissect mus- 
cular tube from the serosa. The serosa was then incised 
and the tube isolated. It was ligated with 2-0 silk prox- 
imally and distally and a portion excised. The proximal 
portion was then buried beneath the serosa and the 
peritoneal surface closed with 2-0 chromic suture in a 
running fashion. The distal end of the tube was not 
buried beneath the serosa. 

Fimbriectomy was not done in any case. 

In Table II failures and significant data concerning 
each case are shown. 

The Uchida sterilization technique has been recently 
modified to include fimbriectomy.? Elimination of re- 
peatintrauterine and ectopic pregnancy was the reason 
given for this modification but neither has been previ- 
ously reported as a complication of this procedure. 

Two of the sterilization failures in this report (in Pa- 
tients J. L. and S. J.) are clearly failures of the surgeon. 


In bata instances, no portion of the left Fallopian tube 
was excised and the reason for subsequent pregnancy is 
obvicus. One possible reason for failure to identify end 
excise the Fallopian tube was the use of saline without 
epinephrine. Dissection in the vascular mesosalp.nx 
withcit ase of epinephrine as described by Uchida may 
lead t» problems with hemostasis. This can mzke 


ident f cztion of the Fallopian tubes more difficult and "ud 


resul. n subsequent inadequate excision. | 
The reason for failure in Patient M. F. was probably 
recarzlization. In the initial pathologic specimen, both 
segments of excised Fallopian tubes demonstra-ed 
comp [ete transection of the tube. E 
Re - nalization is implied as the reason for failure in- 


eratioa to pregnancy without other contraception sap- 
ports this supposition. However, no documenta&on . 
from pathologic examination exists. 


Udsida tubal sterilization without fimbriectomy -an - 


resul: «failures secondary to both method failure end 
opera»or failure. 


We now perform fimbriectomies routinely as par: of — 


Uchi-& ‘ubal sterilization. However, in our experiemce, - 
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surgxal'y less complicated and less time-consuming Dp. 


procedures such as Pomeroy or Kroener procedures 
appear at least as effective as Uchida sterilization. 
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Comprehensive Review of Obstetrics and 
Gynecology 


A continuing education course, "Comprehensive 
Review of Obstetrics and Gynecology," will be present- 
ed by the Department of Obstetrics and Gynecology, 
Baylor College of Medicine, Houston, Texas, October 
20-25, 1978. 

For further information contact: Office of Continu- 
ing Education, Baylor College of Medicine, Texas Med- 
ical Center, Houston, Texas 77030. 


Postgraduate Review Course in Obstetrics 
and Gynecology 


A Postgraduate Review Course in Obstetrics and 
Gynecology, sponsored by the Department of Obstet- 
rics and Gynecology, the University of Chicago, 
Chicago, Illinois, will be presented October 17-20, 1978. 
Areas to be covered include: Gynecologic Endocrinol- 
ogy, Fetal-Maternal Medicine, Oncology-Pathology-Cy- 
tology, and other special topics. Fees: $250 regular; 
$125 residents. 

For details write: Hiro Tokubo, Chicago Lying-in 
Hospital, 5841 S. Maryland Ave., Chicago, Illinois 
60637. 


Controversies in Obstetrics and Gynecology 


The Obstetrical and Gynecological Society and the 
Department of Obstetrics and Gynecology of the New 
York Medical College announce their annual post- 
graduate course, "Controversies in Obstetrics and Gy- 
necology," to be held October 13 and 14, 1978, at Met- 
ropolitan Hospital, 97th St. and First Ave., New York, 
New York. 

For further information contact: Alexander Sedlis, 
M.D., Program Chairman, Department of Obstetrics 
and Gynecology, New York Medical College, 1249 
Fifth Ave., New York, New York 10029. 


Obstetric Analgesia and Anesthesia 
A course entitled "Obstetric Analgesia and Anes- 


thesia” will be held April 27-28, 1979, at the Colonnade 


Hotel, Boston, Massachusetts. It is sponsored by the 
Department of Anesthesia, Boston Hospital for 
Women and Harvard Medical School, Boston, Mas- 
sachusetts. 
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For more information write: Department of Con- 
ünuing Education, Harvard Medical School, 95 Shat- 
tuck St., Boston, Massachusetts 02115. 


Diseases of the Uterine Corpus 


A two-day symposium, “Diseases of the Uterine Cor- 
pus," will be presented by the Department of Obstetrics 
and Gynecology, Wilmington Medical Center, in Wil- 
mington, Delaware, on November 16 and 17, 1978. 

For information contact: Mrs. Boone, Department of 
Obstetrics and Gynecology, Wilmington Medical Cen- 
ter, P. O. Box 1951, Wilmington, Delaware 19899. 
Telephone: (302) 428-4660. 


Tenth Meeting of "Organisation Gestosis" 


The Tenth Meeting of “Organisation Gestosis,” 
sponsored by the Ministry of Health, Ain Shams Uni- 
versity, will be held December 2-4, 1978, at the Meri- 
dien Hotel, Cairo, Egypt. 

For information write to: PD Dr. Ernst T. 
Rippmann, Geburtshilfe u. Gynakologie, Gerbergasse 
14, CH-4051 Basel, Switzerland. 


Practical Peri natology 


The Department of Obstetrics and Gynecology of 
William Beaumont Hospital announces its Fourth An- 
nual Symposium, “Practical Perinatology,” to be pres- 
ented November 13, 1978. 

Nationally recognized authorities will discuss: 
Evaluation of Menarchal Delay and Recurrent Abor- 
üon, Endocrinology of Pregnancy, Management of 
Premature Rupture of Membranes, Management of 
Pre- and Post-Maturity, and Regionalization in High- 
Risk Maternity Care. 

The distinguished visiting faculty will include Drs. C. 
D. Christian, Paul McDonough, and F. J. Quilligan. 

For further information contact: S. J. Behrman, 
M.D., Department of Obstetrics and Gynecology, 
William Beaumont Hospital, 3601 W. 13 Mile Road, 
Royal Oak, Michigan 48072. 

This symposium has been approved for 10 cognates 
by the American College of Obstetricians and 
Gynecologists and 10 hours of Continuing Medical 
Education Category I credit. 





mmediate symptomatic 
elief 


In vitro studies? show that 
within 15 seconds of contact, VAGISEC 
Douche permeates the trichomonad's 
outer membrane and weakens its cell 
wall, causinc it to swell and die. 


"VAGISEC Douche/ 
VAGISEC PLUS Suppositories 
regimen for the treatment of 
trichomoniasis... 
or mixed vaginal infections 


VAGISEC Douche acts on the trichomonads 
directly—far faster than most systemic medication. It 
penetrates the vaginal creases and folds; cleanses and 
dissolves mucinous material; and prevents buildup of 
microorganerrs. Relief from itching, burning, leukorrhea 
and malodc- is almost immediate. 

VAGISEC PLUS Suppositories combines the 
same proved tichomonacide with effective antibacterial 
action agairst susceptible strains of staph, strep and 
coliform organisms,? and is particularly useful in mixed 
infections. 

The combination douche/suppositories regimen 
is recommended in all cases, except during pregnancy, 
when douching is not recommended. Strict adherence to SEM phc3o* shows trichomonad 


Destroys 
Trichomonads 
in 15 seconds 











we the treatment program is essential for therapeutic success. before t=atment with VAGISEC 


» Each suppository contains 
9-aminoacridine HCI 6 mg. -= 
Polyoxyethylene nonyl phene! 5.25 mg. 
I SC} IMI D Sodium edetate.66 mg. 


Liquid Gauche (orig. mag. 2KX) 


VAGISEC Liquie Dcuche/VAGISEC PLUS Suppositories 

Contraindicaticns: Douching is not recommended during pregnancy. VAGISEC Liq 
uid Douche and 'VAGISEC PLUS Suppositories are spermicidal and should not be 
used on days wen the patient is trying to conceive. Precautions: Therapeutic Treat- = ; 
ment: Recurrence of vaginitis often indicates extravaginal foci or infection in cervical, 15 seconds after treatment, photo shows cell 
vestibular and useth-al glands, etc., or reinfection by the sexual partner. During treat- wall desfuction and loss of flagella 

ment, patient shoulc refrain from intercourse or the partner should wear a prophylac- (orig. mas- 5xxX) 
tic. To prevent flare-ups after completion of therapy and for continued vaginal cleanli- 
ness, the patien: is advised to continue with VAGISEC Liquid as a regular douche, but xe 
ho more than twice weekly unless otherwise directed by physician. Side Effects: No 
significant side effects reported to date. Any minor irritation is alleviated by discon- 
tinuance of dou «he for a single day. Administration and Dosage: Office Treatment 
(Adult): For the eatment of vaginal trichomoniasis and mixed vaginal infections, best 
results are obta ^ed by scrubbing the vagina with VAGISEC Liquid, diluted 1:100, by 
the physician inethe office; 3 scrubs the first week, 2 the second. A suppository is 
inserted after each office scrub in the Liquic/Suppository regimen. Patient should be 
instructed to comtinue treatment at home. Home Treatment: Liquid/Suppository regi- 
men: In all instances, the combination douche and suppositories-are recommended 
for home use. The usual home treatment is VAGISEC Liquid Douche in the morning, 
followed by a VaGISEC PLUS Suppository inserted deep in the vagina and a second 
suppository inserted in like manner at bedtime, daily, for a period of 14 days 

For those physi-ians who feel it important to treat the patient through the 

complete menszua: cycle, the Liquid/Suppository regimen may be con- 

tinued throughcut the month. It is advisable to continue treatment through 

two menstrual pericds. Treatment should be omitted the night and morning 

preceding an office visit. Patients should be reexamined 3 days after home treat- 
ment has been discontinued. The full course of therapy must be completed to elimi- 
nate the infectimg rricroorganisms from the vagina. In chronic or stubborn cases 
therapy may berepeated with no interval between courses. During treatment, patient 
should refrain fom intercourse, or the partner should wear a prophylactic. No patient 
should be consderad cured until vaginal smears or cultures, taken at monthly inter- 
vals for 3 montis fcllowing treatment, show absence of trichomonads and a return 

to the normal vaginal flora. How Supplied: VAGISEC Liquid—4 oz. plastic bottle 
VAGISEC PLUS Suppositories—box of 28 3-gram suppositories, foil-wrapped, with 
inserter. Federe! law pronibits dispensing VAGISEC PLUS suppositories without pre- 
scription. More-detailed professional information available on request 





*SEM photographs fom S.T. E.M. Laboratories, Inc 
Kansas City, M.ssouri 64127 

1. Davis, C. H.: AMA 157:126, 1955. 2. Davis, C. H. ana 
Grand, C. G.: Aer lost. & Gynec.: 68:559, 1954 
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EDITORS! REVIEWERS! 


£. 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
varic us recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Eecause we are aware that there is no right 
pclicy on most editorial matters, we have tried 
nct 'o prescribe rules, but have, instead, 
exolored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
miner decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstrects, transactions, solicited manuscripts, 
boox reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"birding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Crarefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingel'inger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Wocdford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 


Pleas send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price. $9.95. 


D Bil me O Master Charge * 
[] Payment enclosed 
Name 


Address 

City 

ode oe ip Cote Lc 
MOSBY 
TIMES MIRROR 


30-dam approval offer good only in 


: THE C. V. MOSBY COMPANY 
contirental U.S. 
S. and Canada. 11830 WESTLINE INDUSTRIAL ORIVE 


"A605. 9 ST. LOUIS, MISSOURI 63141 





BELLERGAL $.......- 


Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamime tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg. l 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively. rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers. 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes, 
sweats. restlessness and insomnia 


Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 


Gastrointestinal disorders with hypermotility, 
hypersecretion, “nervous stomach, and 
alternately diarrhea and constipation. 


Genitourinary — uterine cramps, etc. 
Premenstrual tension. 


Interval treatment of recurrent, throbbing 
headache. 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage iS 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening. 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100. 


Dorsey — 
LABORATORIES 

Division of Sandoz, Inc. 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy | 
for menopausal 

vasomotor instability 

IS receiving 

renewed attention. 


BELLERGAL-S 


Each Bellergal-S Tablet contains phenobar- 

bital, USP central sedative (Warning May be 

habit forming). 40.0 mg Gynergen® (ergota- 

mine tartrate, USP) sympathetic inhibitor 06 

mg. Bellafoline® (levorotatory alkaloids of bella- 

donna, as malates) parasympathetic inhibitor 
0.2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
Sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 





So when estrogen 
therapy is undesirable... 

| prescribe 

Bellergal-S Tablets. 


Please see prescribing infarrpation 
on an adjoining page. * . 


© 1978 Dorsey Laboratories /Division of Sandoz, Inc. BY-LB* 
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“The sounding of the uterus 
prior to the insertion of an IUD 


is an integral part of the 


insertion procedure that should 
not be neglected....the size of 


the uterus is av important 


factor in the level of efficacy the 
patient may expect to experi- 


ence with an IUD?” 


Gibor, Y.; Deysach, L., and Nissen, C. H.: J. Reprod. 


Med. 11:205-208 (November) 1973. 


Mark:7 


(disposable intrauterine sound) 


It sounds right. 


m flexibility for easeof insertion 
B narrow diameter for patient 


comfort 
small 3-mm. diameter 


facilitates sounding, even in 


nulliparas 


B sensitivity to touch 
hold the Mark-7 gently be- 


tween thumb and forefinger 
during the sounding procedure 


B clear and accurate reading 
for patient screening and for 


recording in chart 
after insertion of sound to 


fundus, if not already there, 
push slide to the cervix; lift 
proximal end of slide to lock it 
in place on the sound; remove 
the sound and accurately read 
depth at pointer in window 


of slide 


B simple determination of 
uterine depth and position 


cervical stop allows parallel 
setting of the Cu-7 inserter for 


accurate fundal placement 


B convenient sterile packaging 


see the directions for use 


included with each single-use 
unit and package —the Mark-7 


is available in 12s and 30s 


e 


Searle Laboratories 
SEARLE Division of G D Searle & Co 
Box 5110. Chicago. Illinois 60680 
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Cu-7* intrauterine copper contraceptive 
Description 
The plastic component of the Cu is Composed of pharmaceutical grade 
polypropylene homopolymer with barium sulfate added to render ıt 
radiopaque Its shape approximates the number 7 It is substantially 
smaller thon previously available introuterine devices; the vertical 
dimension measures 36 mm ond the horizontal, 26 mm 
Coiled around the vertical limb isa pure, virgin electrolytic copper wire 
providing 200mm’ of exposed copper surface area A polypropylene 
retrieval thread is fastened to the free end of the vertical limbof the Cu-7 
The Cu-7 1s supplied with a simple tubulor polypropylene inserter All 
components are sterile 


Mode of Action 
Available dato indicote that the contraceptive eHectiveness of the Cu-7 
I$ enhanced by a minute quantity of copper released continuously from 
the coiled copper into the uterine cavity 

The exact mechonism by which metallic copper enhances the contro- 
ceptive effect of on IUD has not been conclusively demonstrated Various 
hypotheses have been advanced, the most common being thot copper 
placed in the uterus interferes with enzymatic or other processes thot 
regulate blastocyst implantation 

Animal studies suggest thot copper may ploy an additional role by 
reduction of sperm transport within the uterine environment 


Indication and Usage 
The Cu-7 is indicated for contraception 


Contraindications 

The Cu-7 should not be inserted when ony of the following conditions 
exist. pregnancy or suspicion of pregnancy; abnormalities of the uterus 
resulting in distortion of the uterine cavity; acute pelvic inflammatory 
disease or a history of repeated pelvic inflammatory disease, postpartum 
endometritis or infected abortion in the past three months; known or 
Suspected uterine or cervical disease such as hyperplosia or carcinoma 
including unresolved. abnormal "Pap" smear vagina! bleeding of un- 
known etiology, untreated acute cervicitis until infection is controlled 
diagnosed Wilsons disease, known or suspected allergy to copper 
previous ectopic pregnancy, and significant anemia 


Warnings 
| Pregnancy (o) Long-term effects The long-term effects on the ofi- 
spring of the presence of copper in the uterus when pregnoncy occurs 
with the Cu-7 are unknown 

(b) Septic abortion Reports have indicated an increased incidence of 
Septic abortion associated in some instances with septicemia, septic 
shock and death in patients becoming pregnant with an IUD in place 
Most of these reports have been associated with the mid-trimester of 
pregnancy In some cases, the initial symptoms have been insidious and 
not easily recognized If pregnancy should occur with a Cu in situ. the 
Cu-7 should be removed if the thread is visible or. if removal proves to be 
or would be difficult. interruption of the pregnancy should be considered 
ond offered to the patient as an option. bearing in mind that the risks 
associated with on elective abortion increase with gestotionol age 

c) Continygtign of nre3nancy. If the patient chooses to continue the 
Pregnancy and the Cu-7 remains in situ, she must be worned of the 
ncreased risk of spontaneous abortion and the increased risk of sepsis 
ncluding death The patient must be closely observed and she must be 
advised to report immediately all abnormal symptoms, such os flu-like 
syndrome. fever. abdominal cramping and pain, bleeding. or vaginal 
discharge, because generalized symptoms of septicemia may be 
insidious 


2 Ectonic pregnancy (a) A pregnancy which occurs with on IUD in situ 
S more likely to be ectopic than o pregnancy occurring without on IUD 
Therefore, patients who become pregnant while using a Cu-7 should be 
carefully evolucted for the possibility of an ectopic pregnancy 

b) Special attention should be directed to patients with delayed 
menses, slight metrorrhogio and/or unilateral pelvic pain, and to those 
patients who wish to interrupt o pregnancy occurring in the presence 
of o Cu to determine whether ectopic pregnancy hos occurred 


3 Pelvic infection An increased risk of pelvic inflammatory disease 
associated with the use of IUDs has been reported While unconfirmed 
this risk Appears to be greatest for young women who are nulliparous 
and/or who have o multiplicity of sexual portners Salpingitis can result 
in tubal damage ond occlusion. thereby threatening future fertility 
Therefore. it is recommended that patients be taught to look for 
symptoms of pelvic inflammatory disease. The decision to use an IUD 
n 0 particular case mus! be mode by the physician ond patient with the 
consideration of a possible deleterious effect on future fertility 

Pelvic infection may occur with a Cu-7 in situ and at times result in 
the development of tubo-ovarian abscesses or general peritonitis. The 
symptoms of pelvic infection include new development of menstrua! 
disorders (prolonged or heavy bleeding), abnormal vaginal discharge 
abdominal or pelvic pain. dyspareunia, fever The symptoms ore es. 
pecially significant if they occur following the first two or three cycles 
after insertion Appropriate aerobic and anaerobic bacteriologic studies 
should be done and antibiotic therapy initiated promptly If the infection 
does not show morked clinical improvement within 24 to 48 hours. the 
Cu4 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests 


4 Embedment Porto penetration or lodging of the Cu n the en- 
dometrium or myometrium con result in o difficult removal This may 
occur more frequently in smoller uter: (See removal instructions 


5 Perforation Partial or total perforation of the uterine wall or cervix 
may occur with the use of the Cu, usually during insertions into 
potients sooner thon two months after abortion or delivery or in uterine 
cavities too smoll for the Cu-7 The possibility of perforation must be 
kept in mind during insertion and at the time of any subsequent exomino- 
non If perforation occurs laparotomy or laporoscopy should be per- 
'ormed Os soon as medically feasible and the Cu-7 removed Abdominal 
adhesions. intestina! penetration intestinal obstruction. and loco 
nflammatory reaction with abscess formation and erosion of adjacent 
viscera may result if the Cu is left in the peritoneal cavity 


6. Medical diothermy The use of medical diathermy (short-wave and 
Microwave) in o patient with a metal-containing IUD moy cause heot 
n|ury' to the surrounding tissue Therefore. medico! diathermy to the 
abdominal and sacral areas should not be used on patients using o Cu-7 


7 Effects of copper Additional amounts of copper available to the body 
from rhe Cu-7 may precipitate symptoms in women with undiagnosed 
Wilsons diseose The incidence of Wilsons disease is 1 in 200 000 


Precautions 

| Patient counseling Prior to the insertion the physician. nurse. or other 
trained health professiona! must provide the patient with the Ponent 
Brochure The potient should be given the opportunity to reod the 
brochure and discuss fully any questions she moy hove Concerning the 
Cu-7 as well as other methods of contraception 


2 Patient evaluation and clinica! considerations (a) Acomplete medica! 


history should be obtained to determine conditions that might influence 
the selection of on IUD A physical examinotion should include o pelvic 
examination, Pap’ smear. gonorrheo cultureond. if indicated appropri- 
ate tests for other forms of venereal disease The physician should 
determine that the patient i5 not pregnant 

b) The uterus should be carefully sounded prior to the insertion to 
determine the degree of patency of the endocervical cano! and the 
internal os, and the direction and depth of the uterine cavity Exercise 
care to avoid perforation with the sound DO NOT USE THE Cu-7 
INSERTION INSTRUMENT AS A SOUND In occasional coses. severe 
cervical stenosis may be encountered Do not use excessive force to 
overcome this resistance 

(c) The uterus usually sounds to o depth of 6toBcm Insertion ofa Cu7 
into a uterine cavity measuring less than 6 5 cm by sounding moy in- 
crease the incidence of pain. bleeding, partial or complete expulsion 
perforation, and possibly pregnancy 

d) To reduce the possibility of insertion in the presence of an existing 


5 ` * 
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undetermined pregnancy, the optimal time for insertion is the latter part 
of the menstrual flow or one or two days thereafter The Cy-7 shou!d not 
be inserted pos! portum or post abortion until involution of the uterus 
is complete The incidence of perforation and expulsion is greater if 
involution is not complete 

It s, however, necessary to place the Cu-7 os high as possible within 
the uterine cavity to help avoid partial or complete expulsion that could 
result in pregnoncy 

Since the Cu represents o different design in intrauterine contracep- 
Non, physicians are cautioned that it is imperative for them to become 
thoroughly fomilior with the instructions for use before attempting 
plocement of the Cu-7 

e) IUDs should be used with caution in those patients who hove an 
anemia or o history of menorrhagia or hypermenorrhea Patients 
experiencing menorrhagia and/or metrorrhagic following IUD insertion 
moy be at risk for the development of hypochromic microcytic onemia 
Also. IUDs should be used with caution in patients receiving anti- 
cooguionts or having o coagulopathy 

(f) Syncope. bradycardia or other neurovosci lor episodes may occur 
during insertion or removal of IUDs. especially in patients with o 
Previous disposition to these conditions 

g) Patients with valvular or congenital heart disease are more prone 
to develop subacute bacteria! endocarditis than patients who do not 
have valvular or congenital heart disease Use of an IUD in these patients 
may represent o potential source of septic embol 

h) Use of an IUD in those patients with acute cervicitis should be 
postponed until proper treatment has cleored up the infection 

!) Since the Cu-7 may be portially or completely expelled, potients 
should be reexamined and evaluated shortly after tse first postinsertion 
menses, but definitely within three months ofter insertion Thereafter 
annual examination with appropriate medical ond laboratory evaluation 
should be corried out. The Cu-7 should be replaced every three years 

(1j The patient should be told that some bleeding or cramps may occur 
during the first few weeks after insertion, but if these symptoms continue 
or are severe she should report them to her physician. She should be 
instructed on how to check after each menstrual! period to make certain 
thot the thread still protrudes from the cervix and coutioned that there 
I$ no Contraceptive protection if the Cu-7 has been expelled She should 
also be cautioned not to dislodge the Cu by pulling on the thread lfc 
portig! expulsion occurs, removal is indicated and o new Cu-7 moy be 
inserted The patient should be told to return within three yeors for 
removal of the Cu-7 and for replacement if desired 

k) A copper-induced urticarial allergic skin reaction moy develop in 
women using o Copper-containing IUD If symptoms of such on allergic 
response occur. the patient should be instructed to tell the consulting 
physician thot a Copper-containing device is being used 

(I) The Cu-7 should be removed for the following medica! reasons 
menorrhagia and/or metrorrhagia Producing significant anemia, uncon- 
trolled pelvic infection, intractable pain often aggravated by inter- 
Course, dysporeunia, pregnancy. if the thread is visible, endometrial 
of cervical malignancy, uterine or cervical perforation or any indication 
of partio! expulsion 

m) If the retrieval thread cannot be visualized t may have retracted 
into the uterus or have been broken off, or the Cu-7 moy have been 
expelled Localization usually may be made by feeling with o probe. if 
not, x-ray or sonography can be used When the physician elects to 
recover o Cu-7 with the thread not visible. the removal instructions 
should be considered 

(n) If any patient with o Cu-7 suddenly develops overt clinica! 
hepotitis or abnormal liver function tests, appropriate diagnostic pro 
cedures should be initiated 


Adverse Reactions 
Pertorations of uterus and cervix have occurred Perforation into the 
abdomen has been followed by abdominal adhesions. intestinal pene 
tration, intestinal obstruction, loca! inflammatory reaction with abscess 
formation and erosion of adjacent viscera Pregnoncy has occurred with 
the Cu-7 in situ and when the Cu-7 hos been part ally or completely 
expelled 

The incidence of spontaneous abortion, when conception occurs with 
intrauterine devices in situ, appears to be increased over that in unpro- 
tected women Insertion cramping, usually of no more than a few seconds 
duration, may occur, however, some women may experience residual 
cramping for several hours or even days. Intermenstrual spotting or 
bleeding or prolonged or increosed menstruol flow may occur 

Pelvic infection including salpingitis with tubal damage or occlusion 
has been reported This may result in future infertility Complete or 
Portia! expulsion of the Cu-7 may sometimes occur. particularly in those 
patients with uteri meosuring less than 6 5 cm by sounding Urticarial 
allergic skin reaction may occur The following complaints have also 
been reported with IUDs although their relation to the Cu-7 hos not been 
established amenorrhea or delayed menses, bockaches. cervica 
erosion cystic mosses in the pelvis vaginitis leg pain or soreness 
weigh! loss or gain, nervousness. dyspareunia. cystitis, endometritis 
septic abortion, septicemia, leukorrhea. ectopic pregnoncy, difficult 
removal, uterine embedment, anemia, poin, neurovascular episodes 
including bradycardia and syncope secondary to insertion, dys- 
menorrhea and fragmentation of the IUD 


Directions for Use 
The Cu is to be ploced within the uterine cavity See the Procedure for 
Insertion for two insertion techniques 

The small diameter of the Cu-7 facilitates easy insertion in nulligravid- 
ous ang nulliparous. os well os porous women The optimal time of 
insertion is during the latter port of the menstrual flow or one or two doys 
thereatter The cervical canal is relatively more potent o! this time, and 
there is little chance that the potient may be pregnont 

Present information indicates that efficacy is retained for 36 months 
There is no evidence that contraceptive efficacy decreases with time up 
to three years of use. but until adequate dota indicating a longer effective 
life become available, the Cu-7 must be removed within 36 months from 
the dota of insertion and o new one inserted if desired |f partiol ex- 
pulsion occurs, removal is indicated. and a new Cu-7 may be inserted 
Removal of the Cu-7 may also be indicated in the event of heavy or 
persistent bleeding 

The physician should become thoroughly familiar with the instructions 
for use before attempting insertion or removal of the Cu-7 


Clinical Studies 
Different event rates hove been reported with the use of different 
intrauterine contraceptives, Inasmuch as these rates are usually derived 
from separate studies conducted by different investigators in several 
population groups, a comparison cannot be made with precision. Even in 
different studies with the same contraceptive considerably different 
rates are likely ro be obtained becouse of differing characteristics of the 
Study population Furthermore. event rates per unit of time tend to be 
lower as clinical experience is expanded. possibly due to retention in the 
clinica! study of those patients who accept the treatment regimen. not 
hoving discontinued due to adverse reactions or pregnancy. so that those 
remaining in the study were those less susceptible In clinical trials of 
the Cu conducted by Searle Laboratories. use effectiveness was 
determined as follows for porous and nulliparous women. as tabulated 
by the life table method. (Rates are expressed os cumulative events 
per 100 women through 12, 24, ond 36 months of use ) 

This experience encompasses 399.054 woman-months of use. in- 
cluding 12 months for 11,852 women, 24 months for 8.309. and 36 
months for 3.885 
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Pregnancy 9 1.6 2.5 lé 33 
Expulsion 5.7 8.0 7.3 9.5 
Medical removal 10.7 . 24.4 28.4 


Continuation 





How Supplied 
Available in cartons of 6 and boxes of 30 ond 100 sterile units (Cu-7 with 
an inserter) and sufficient patient leaflets and identification cards 





Please see complete product labeling for insertion and«remova 
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| (intrauterine copper contraceptive) 


No other 
single contraceptive combines 


all these advantages: 











Effectiveness 

m aporoaches that of "the Pill 
—mcre than 98-percent effec- 
tive in preventing intrauterine 
pregnancy ' 


Comfort 


m insertion and use wel! 
tolerated by nulliparas as well 
as multiparas 

m smallest inserter diameter of 
all IIDs—only 3.07 mm. 





Pregnancy Rates (per 100 women per year of use) 











a 
. ® 
F rst Year Second Year Third Year Convenience | 
p n p n p n = most convenient of any methoc for the 
19 16 ie ets BS. 6 patient 

m ki 2 s 

p=pamus n= nulliparous Once inserted, the IUD continues to exert 

its contraceptive action without requiring 

Economy sustained patient motivation!” 

m ccsts less, on the average, than any of these Note: The Cu-7 must be replaced every three 
other methods?: | | years. 

Estimated Cost of Contraception 

for a Four-Week Period P To Accept ance 

$5 | = low discontinuation rate due tc expulsion, 
pain or bleeding, P.1.D. or perforation, even for 

$54 $3.84 $4.00 nulliparas? 

Q | j 
6s *Based on an average insertion cost of $50, including one postinsertion checkup 
9$3 amd 36 months of use. Fees range from "cost" to $150. 

$ +Based on an assumed usage rate of three times per week. 

J- Based on an average cost of 17€ per application of jeily or cream. Cost and 

5 | fitting of diaphragm are additional. a 
L $2 $2.04 t $2.04 § Based on an average cost of 17€ per application of foamor gel. 

ES l| &ased on an average retail cost per condom of 32€. 

aA 4/3ll prices range from less than pharmacy cost to about $5.50 per cycle; fees 
+ ær initial and subsequent exams are not included. 
J $1 Befe-ences: 1. Rao, R. P., and Scommegna, A.: Intrauter ne Contraception, 


Am. Fam. Physician 16:177-185 (November) 1977. 2. Data on file et Searle 
Laboratories. 





Please consult product information on preceding page. 





diaphragm foam/gel*$  condom*t!! “the Pill * : 
with jelly SE ARLE | Searle Laboratories 
or creamt# Division of G.D. Searle & Co. 


t Methods of Contraception 30x 5110, Chicago, Illinois 60680 X 8B1 
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Visualization of 

mammalian ovulation. 
Copyright ©1971, à 
by Cine-Science Co., Ltd., & 
Japan. 





How much 
estrogen . 
does it really take 
to control 
nature? 








A lot less than everyone once thought. Just a few years ago, a 50-mcg dosage was 
considered low. Today, there's an effective combination oral contraceptive 
containing only 30 mcg of estrogen: Loestrin 1.>/ 30. 

In spite of a 4096 reduction in the dose of estrogen, efficacy of Loestrin 1.5/30 
is considered comparable to that of combinatioa oral contraceptives containing 
higher levels of estrogen. 

» Irregular bleeding is somewhat more frequent with Loestrin 1.5/30 than 
with combinations containing larger doses of estrogen. With continued use, 
however, the frequency decreases. 

And if you're concerned about your pazents intake of estrogen over an 
extended period of time, Loestrin 1.5/30 contains only 50 mcg of ethinyl estradiol, 
so petient exposure to estrogen is minimized. 


(OCSIRIY 15/30 


(15 mg norethindrone acetate and 
30 mcg ethinyl estradiol tablets, USP) 


a 30-mcg alternative to 
higher estrogen 


PARKE DAVIS 


See next page for prescribing igformation. 
i a e gua 










rief Summary of Prescribing Information 
:FOESTRINe 1.5/30. 

.(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USÉ) See section under 
zu posnit soles y Administration and How Supplied. 
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. . Loestrin 1.5/30 Products are progestogen-estrogen combinations. 
. INDICATION AND USAGE 

.. Loestrin 1.5/30 Products are inditated for the 

E use oral contraceptives, 


Inclinical trials with Loestrin 1.5/30 involving 17.139 therapy cycles, there was a pregnancy 
fate of 0.49 per 100 woman years. 


= Uose-related risk of thromboembolism from oral contraceptives: Studies have shown a 

. positive association between the dose of estrogens in oral contraceptives and the risk of 

.. thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
. exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 


Product which contains the least amount of estrogen that is compatible with an acceptable 
Sp regr ancy rate and patient acceptance. 
NS 


.—. CONTRAINDICATIO 
1. Thrombophlebitis or thromboembolic disorders 
~  2.Apast history of deep-vein thrombophlebitis or thromboembolic disorders 
- . 8.Cerebral vascular or Coronary artery disease 
... 4.Knownor suspected carcinoma of the breast 
X 25. Known or suspected estrogen-dependent neoplasia 
-. 6. Undiagnosed abnormal genital bleeding 
E peace or suspected pregnancy (See No. 5 under WARNINGS.) 
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prevention of pregnancy in women who elect to 

























| garette smoking, 
percholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 


been estimated that users who do not smoke (smoking is considered a major predis- 
f dial infarction) are about twice as likely to have a fatal myocardial 

do not smoke. Oral contraceptive users who are Smokers have 

ISk of fatal infarction compared to users who do not smoke. but 
increased risk Compared to nonusers who do not smoke. The 


:luding coronary thrombosis is directly related to the dose of estrogen used in 
co ; however, the quantity of estrogen may not be the sole factor involved. 


? of excess mortality from circulatory diseases: The risk of diseases of the circula- 


ES is concentrated in older women. in those with a long duration of use. and in ciga- 
ers. 


F 
A 


es 


mia, and especially by cigarette smoking. 


e physician and the patient should be alert to the earliest manifestations of thromboem- 

; and thrombotic disorders. Should any occur or be suspected, the drug should be 

continued immediately 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
rted in users. If feasible, oral contraceptives should be discontinued at least four weeks 

re surgery of a type associated with an increased risk of thromboembolism or prolonged 


dministration of estrogen in certain animal species 
the breast, cervix, vagina, and liver. 


etrial carcinoma associated with the prolonged use of 





"been reported with the use of oral contraceptives in pregnancy. 
__ There is some evidence that triploidy and possibl 
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Women who discontinue oral contraceptives with the intent of becoming pregnant should 


use an alternate form of contraception for a period of time before attempting to conceive 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy 

6. Gallbladder Disease: Studies report an increased risk of Surgically confirmed gallbladder 
disease in users of oral contraceptives. 

7. Carbohyarate and Lipid Metabolic Effects: Because decreased glucose tolerance has been 


Observed in a significant percentage of patients, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. 


An increase in triglycerides and total phospholipids has been observed. 
8. Elevated Blood Pressure: A 


failures. 


12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 


fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs. 


PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure. breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be 
prescribed for longer than one year without another examination. 

2. Preexisting uterine leiomyomata may increase in size. 

3. Patients witha history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a Serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated. 


7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 


8. Serum folate levels may be depressed. 
9. The pathologist should be advised of oral contraceptive therapy when relevant specimens 


barbiturates, phenylbutazone, phenytoin sodium, and ampicillin 
ADVERSE REACTIONS 


An increased risk of the following serious adverse reactions has been associated with Oral 
contraceptives. 


Thrombophlebitis: Pulmonary embolism: Coronary thrombosis: Cerebral thrombosis; 


Cerebral hemorrhage: Hypertension; Gallbladder disease; Benign hepatomas: Congenital 
anomalies. 


change in corneal curvature; intolerance to contact lenses. 
The following adverse reactions have been reported and the association has been neither 


erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis; porphyria. 
Special Notes on Administration 
Loestrin 1.5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets. 


USP) — Menstruation usually begins two or three days. but may begin as late as the fourth or 
fifth day, after discontinuing medication. 


Loestrin [Fe] 15/30 — Menstruation us 


result of medication and not indicative of pregnancy 
HOW SUPPLIED 


Loestrin 1.5/30 is available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 


estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of five 
compacts and packages of five refills. — 


Loestrin 1.5/30 is available in compacts each containing 21 tablets. Each green tablet 
contains 1.5 mg of norethindrone acetate and 30 mcg of ethiny! estradiol Available in pack- 
ages of five compacts and packages of five refills. 
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Compatible 
with management of every type 
of functional constipation. 


Compatible 
with other medications. 


Compatible 
with different life-styles of patients... 
predictable and gentle. 


. SENOKOT 


(standardized senna concentrate) Tablets/Granules 


natural vegetable laxative 
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. IN MONITORING 
FETAL DISTRESS, 


timing 
can be 
life-saving 


Estriol and human 
placental lactogen in 
serum by RIA 


Two aids to in vitro 
evaluation of 
the high risk 


pregnancy 


Serum 
Total or 
Unconjugated ` 
Estriol RIA Kits 
and Serum HPL 


RIA Kits from Amersham 


* Support decisions on the timing of and need for 
intervention 
* information on serum levels available on the same day 
requested 
m samples avoid the inconvenience and variables 
of 24 hour urine collection 
* serial estimations readily performed for monitoring 
the course of pregnancy 
e * non-invasive procedures, no risk to patient or fetus 
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_ The inexpensive, in-office culture tests for Trichomonas vaginalis, Candida (Monilia), N. gonorrhoeae ` 


It's as simple as swabbing a specimen on the culture 
media, inserting the color-coded tube into a slot of an 
office incubator and reading results against an identifi- 
cation chart 24 to 48 hours later. 


All three tests contain highly selective media that 
give you the right results, right in your office. And 
there are also two combination tests that let you check 
for N. gonorrhoeae and Candida or T. vaginalis and 
Candida simultaneously. 


You save time. You save space—the incubator is 
no bigger than your PDR. And you save money. You 





can cover the low cost of the 'Isocult' system and your » 
professional time and still charge your patient less than 
the cost of a standard laboratory culture. 

There's an 'Isocult' culture test for Bacteriuria too. 
It's reliable, rapid, inexpensive and easy to interpret 
(results are available within 18 to 24 hours). 

Isocult' is available through local distributors, 
nationwide. To order or for more information call toll 
free: (800) 538-1581. (In California call the number 
below, collect.) 
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SmithKline Diagnostics 


iS igs 880 West Maude Avenue, P.O. Box 1947, Sunnyvale, CA 94086 e (408) 732-6000 
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` candidiasis and trichomoniasis 






Nonspecific’ vaginitis 
Often masked by previsit and routine douches, 








Often chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 
chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis: 


l. Fleury, FJ.: Obstet. Gynecol. News 121,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V Mosby Company, 1969, p. 191. 
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When you unmask 
"nonspecific" vaginitis 
you may find 
H. vaginalis 


Sultrin 


TRADEMARK 


k Tripe Sulfa Cream/Vaginal Tablets 


effective 

against 

- Hvaginalis— 

the cause of 

over 90% of 

_ “nonspecific” 
. vaginitis 









Effective 
Based on a review by the National 


Academy of Sciences/National Research 
Council, SULTRIN was rated as 
“effective” against H. vaginalis. 


Prompt 

symptomatic relief 

Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V vaginitis concomitant wich trichomo- 
niasis and candidiasis. 


Convenient choice 


of dosage forms 

SULTRIN comes as a soothing, nonstaining 
and estheticaliy pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.4296, sulfacetamide 2.86%, sulfabenzamide 3.7%, 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg,and 
sulfabenzamide 184.0 mg. 


Indications: SULTRIN Cream and Tablets are indi- 
cated for treatment of Haemophilus vaginalis vaginitis. 
They may also be used as a deocorant for sapro- 
ohytic infection following radiatior therapy. 


Contraindications: Sulfonamide sensitivity and kid- 
ney disease. 

Dosage: SULTRIN Cream: One applicatorful intra- 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter. 

SULTRIN Tablets: One tablet intravaginally betore 
retiring and again in the morning for ten days. This 
course may be repeated if necessary. 

Supplied: SULTRIN Cream is avaiable in 2.75.02. 
(7/8 g) tubes with the ORTHO* Measured-Dose 
Applicator 

SULTRIN Tablets are available in packages of 20 foil- 
wrapped tablets with vaginal applicatcr. 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 


*Trademork (OOPC 1978 * OJ582-7 
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Available 
for the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 


The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 
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The author index lists more than 13,850 contributors from this period, 


along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 8%" X 11", price $28.75 














is E YES! B" 
ii Send me copies of the Ten-year Cumulative Index (1968-1977) to LE 
E i the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY O My payment for $_ — li 
P> E (0126-6) at $28.75 each. is enclosed. (I understand ay 
s Mosby will pay shipping 
E p i costs. ) ai 
E | Name ki 
E i [] Bill me later. (I understand Li] 
E NS LS X2 € ee CLP. OEY RS MMC. al rom a shipping and handling gi 
1 i charge will be added.) g 
P % City ee eee 7 0 - Zip 4 à Ps 
; y Complete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., € 
i % ; 11830 Westline Industrial Drive, St. Louis, Mo. 63141 E l 
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ATROPHIC 
VAGINITIS. 


Many women think it's inevitable, a part of old age. Other women find 
it tooembarrassing to discuss, enduring their symptoms in silence. 

In either case, they may not know that something can be done to alleviate the 
itching, irritation, and dryness. 

Almost invariably, the discomfort due to shrinking and thinning of the 
vaginal mucosa can be relieved. Tactful questicn ng, and a pelvic 
examination, can confirm the need for estrogen replacement therapy, when 
no cortraindications exist. 


The :ooical application of PREMARIN Vaginal Cream: 
æ relieves irritating symptoms of vaginal atrophy 
a helps resolve atrophic lesions 
s alleviates associated symptoms of frequency, incontinence, dysuria, 
and predisposition to infection when due to estrogen deficiency 
In acd tion, PREMARIN Vaginal Cream: 
a offers economical therapy, dose for dose 
s» may improve retention, absorption, and patient acceptance with 
its nonliquefying base 


PREMARIN 
(CONJUGATED ESTROGENS,U.SP) 


VAGINAL 


(0.625 mg CONJUGATED ESTROGENS, U.S.P/g) 
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relief she 
can feel 

in a matter 
of days 


(See following page for prescribing nformaticn. ) 
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BRIEF SUMMARY 
... (FOR FULL PRESCRIBING INFORMATION 
.. AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
.. PREMARIN® Vaginal Cream (Conjugated Estrogens, U.S.P) 
. ina nonliquefying base 
" i 


. | 1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
"y ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of en- 
dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
more than one year.'-3 The risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based tancer reporting systems, an increase 
. | which may be related to the rapidly expanding use of estrogens during the last decade.* 

| The three case control studies reported that the risk of endometrial cancer in estrogen 

| users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend 
on both duration of treatment! and on estrogen dose? In view of these findings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose that 
will contro! symptoms should be utilized and medication should be discontinued as 
F -soon as possible. When prolonged treatment is medically indicated, the patient should 
. | be reassessed on at least a semiannual basis to determine the need for continued 
- | therapy. Although the evidence must be considered preliminary, one study suggests 
. that cyclic administration of low doses of estrogen may carry less risk than continuous 
administration; it therefore appears prudent to utilize such a regimen. Close clinical 
- Surveillance of all women taking estrogens is important. In all cases of undiagnosed 
persistent or recurring abnormal vaginal bleeding, adequate diagnostic measures 
| should be undertaken to rule out malignancy. There is no evidence at present that 
| "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
. equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
| pregnancy may seriously damage the offspring. It has been shown that females ex- 
.| posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
| developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
 rare.5 This risk has been estimated as not greater than 4 per 1000 exposures.’ Further- 
. more, a high percentage of such exposed women (from 30 to 90 percent) have been 
found to have vaginal adenosis'? epithelial changes of the vagina and cervix. 
| Although these changes are histologically benign, it is not known whether they are pre- 
cursors of malignancy. Although similar data are not available with the use of other 
. estrogens, it cannot be presumed they would not induce similar changes. Several re- 
į ports suggest an association between intrauterine exposure to female sex hormones 
| and congenital anomalies, including congenital heart defects and limb reduction 
_ | defects.'3-'* One case control study's estimated a 4.7-fold increased risk of limb reduc- 
- | tion defects in infants exposed in utero to sex hormones (oral contraceptives, hormone 
| withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some 
Jof these exposures were very short and involved only a few days of treatment. The data 
- suggest that the risk of limb reduction defects in exposed fetuses is somewhat less 
_ than 1 per 1000. In the past, female sex hormones have been used during pregnancy in 
 anattempt to treat threatened or habitual abortion. There is considerable evidence that 
| estrogens are ineffective for these indications, and there is no evidence from well con- 
. | trolled studies that progestogens are effective for these uses. If PREMARIN Vaginal 
- | Cream is used during pregnancy, or if the patient becomes pregnant while taking this 
à . drug, she should be apprised of the potential risks to the fetus, and the advisability of 
pregnancy continuation. 





y 




















































































. DESCRIPTION: Each gram contains 0.625 mg Conjugated Estrogens, U.S.P, in a nonlique- 
fyi g base containing cetyl esters wax, cetyl alcohol, white wax, glyceryl monostearate, 
e. propylene glycol monostearate, methyl stearate, phenylethy! alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil. 
PREMARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained exclusively 
from natural sources, occurring as the sodium salts of water-soluble estrogen sulfates 
.. blended to represent the average composition of material derived from pregnant mares' 
E. urine. It contains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 
-. l7a-estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
E: INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicated in the 
treatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT 
SY sw SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE 
E M AY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 
. CONTRAINDICATIONS: Estrogens should not be used in women with any of the following 
.. conditions: 1. Known or suspected cancer of the breast except in appropriately selected pa- 
- tients being treated for metastatic disease. 2. Known or suspected estrogen-dependent 
- neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnor- 
off al genital bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past 
2 istory of thrombophlebitis, thrombosis, or thromboembolic disorders associated with pre- 
-. vious estrogen use (except when used in treatment of breast malignancy). PREMARIN 
. .. Vaginal Cream should not be used in patients hypersensitive to its ingredients. 
— WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
= Postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 
has raised this possibility.'? There is a need for caution in prescribing estrogens for women 
= witha strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
Or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
.. Surgically confirmed gallbladder disease in women receiving postmenopausal estrogens." 
-. . Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
- used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
Ñ | shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
Pa — have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.23-2° Cases of retinal thrombosis, mesenteric thrombosis, and op- 
E. tic neuritis have been reported in oral contraceptive users.3'.32 An increased risk of post- 
_ Surgery thromboembolic complications has also been reported in users of oral contracep- 
- tives.33,54 If feasible, estrogen should be discontinued at least 4 weeks before surgery of the 
type associated with an increased risk of thromboembolism, or during periods of prolonged 
' immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coro- 
= mary artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those 
.. used to treat cancer of the pro$tate and breast, have been shown®5 to increase the risk of 
E" onfatal myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of 
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this size are used, any of the thromboembolic and thrombotic adverse effects should be 
considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
been reported in women taking estrogen-containing oral contraceptives.2* Increased blood 
pressure may occur with use of estrogens in the menopause? and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in pa- 
tients on estrogen-containing oral contraceptives. For this reason, diabetic patients should 
be carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed for longer than one year without another 
physical examination being performed. Conditions influenced by fluid retention such as 
asthma, epilepsy migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression??? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; in- 

creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG: free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, includ- 
ing oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dys- 
menorrhea; premenstrual-like syndrome, amenorrhea during and after treatment: increase 
in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism: steepening of corneal cur- 
vature; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance: aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
females. 

DOSAGE AND ADMINISTRATION Given cyclically for short-term use only: For treatment of 
atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month inter- 
vals. 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of 
the condition. 

Treated patients with an intact uterus should be monitored closely for signs of endometrial 

cancer and appropriate diagnostic measures should be taken to rule out malignancy in the 
event of persistent or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: No. 872—PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream— 
Each gram contains 0.625 mg Conjugated Estrogens, U.S.P (Also contains cetyl esters wax, 
cetyl alcohol, white wax, glyceryl! monostearate, propylene glycol monostearate, methyl 
stearate, phenylethyl alcohol, sodium lauryl sulfate, glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 12 oz (42.5 g) tube with one calibrated 
plastic applicator. 

Also Available —Refill package: Each contains Net Wt. 1 oz (42.5 g) tube. 

PHYSICIAN REFERENCES: 1. Ziel, H.K., et al.: N. Engl. J. Med. 293:1167-1170, 1975 2 Smith, 
D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, TM, et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A, et al: 
Obstet. Gynecol. 40:287-298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 118:607-615, 
1974. 10. Herbst, A., ef. al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A, et al: Obstet. 
Gynecol. 43:118-128, 1974. 12. Sherman, A.I., et al: Obstet. Gynecol. 44:531-545, 1974. 13. Gal, 
l., et al: Nature 276:83, 1967. 14. Levy, EP, et al: Lancet 1:611, 1973. 15. Nora, J., et al: Lancet 
1941-942, 1973. 16. Janerich, D.T., et al: N. Engl. J. Med. 297:697-700, 1974. 17. Boston Col- 
laborative Drug Surveillance Program: N. Engl. J. Med. 290:15-19, 1974. 18. Hoover, R., et al: N. 
Engl. J. Med. 295:401-405, 1976. 19. Daniel, D.G., et al: Lancet 2:287-289, 1967. 20. The 
Veterans Administration Cooperative Urological Research Group: J. Urol. 98:516-522, 1967. 
21. Bailar, J.C.: Lancet 2:560, 1967. 22. Blackard, C., et al: Cancer 26:249-256, 1970. 23. Royal 
College of General Practitioners: J.R. Coll. Gen. Pract. 13:267-279, 1967. 23* Royal College 
of General Practitioners: Oral Contraceptives and Health, New York. Pitman Corp., 1974. 
24.|nman, W.H.W., et al: Br. Med. J. 2193-199, 1968. 25. Vessey, M.P, et al: Br Med. J. 
2:651-657, 1969. 26. Sartwell, PE., et al: Am. J. Epidemiol. 90:365-380, 1969. 27. Collab- 
orative Group for the Study of Stroke in Young Women: N. Engl. J. Med. 288:871-878, 1973. 
28. Collaborative Group for the Study of Stroke in Young Women: J.AM.A. 231:718-722, 1975. 
29. Mann, J.l., et al: Br. Med. J. 2:245-248, 1975. 30. Mann, J.l., et al: Br. Med. J. 2241-245, 
1975. 31. Inman, WH.W. et al: Br. Med. J. 2203-209, 1970. 32 Stolley, PD.* et al: Am. J. 
Epidemiol. 102:197-208, 1975. 33. Vessey, M.P, et al: Br. Med. J. 3:123-126, 1970. 34. Greene, 
G.R., et al: Am. J. Public Health 62680-685, 1972. 35. Coronary Drug Project Research 
Group: J.AM.A. 214:1303-1313, 1970. 36. Mays, E.T, et al: JAMA. 235:730-732, 1976. 
37. Pfeffer, R.I, et al: Am. J. 
Epidemiol. 103:445-456, 1976. AYERST LABORATORIES 
7815 A J New York, N.Y. 10017 i 
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in addition to those listed cn the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY 
OBSTETRICAL SOCIETY OF PHILADELPHIA 
BROOKLYN GYNECOLOGICAL SOCIETY 
ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY 
THE OBSTETRICAL AND G¥NECOLOGICAL SOCIETY OF MARYLAND 
CHICAGO GYNECOLOGICAL SOCIETY 
CINCINNATI OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
WASHINGTON GYNECOLOGICAL SOCIETY 
PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
BOSTON OBSTETRICAL SCCIETY 
LOUISVILLE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SEATTLE GYNECOLOGICA SOCIETY 
ALABAMA ASSOCIATION Gf OBSTETRICIANS AND GYNECOLOGISTS 
AKRON OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
KANSAS CITY GYNECOLOGICAL SOCIETY 
CENTRAL NEW YORK ASSOCIATION OF GYNECOLOGISTS 
AND OBSTETRICIANS 
NEW JERSEY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
IOWA OBSTETRIC AND G*NECOLOGIC SOCIETY 


THE TEXAS ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 


OKLAHOMA CITY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEMPHIS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

UTAH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
NEW YORK GYNECOLOGICAL SOCIETY 


PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATI IN 


BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SAN FRANCISCO GYNECOLOGICAL SOCIETY 
JACKSON GYNECIC SOCIETY 


INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
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ATT.: DOCTORS 
We supply illustrated 
brochures Free, for 
office distribution. 


At better stores, or write: 

FANCEE FREE MFG. COMPANY 
HERMA W. DOZIER, R.N., Pres. 

6609 OLIVE STREET. ST. LOUIS, MO. 63130 


Brushed Nylon 
for Cold Winter 
Nights 
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| 1200 


There is just one catch. You should be 
a board eligible or board certified OB FAC A, P 
Over 1200 women in the Berlin, N.H., area 
have petitioned for your services. Their 
- vigorous community spirit will make it easy to start 
` an innovative solo or associate practice that reflects your own 
leadership style. In addition, you'll have a health support 
team thru a maternal and infant care clinic with community 
outreach, midwifery service, pregnancy registration and 
screening. First year income guarantee thru new 82-bed 
hospital and partial salary annually thru the clinic. 
Located in the heart of the White Mountain National 
Forest. Lead a unique and individualistic lifestyle. 


We urge you, your spouse and associates to inves- 
tigate the opportunities. 


Write: Susan Shields, Director, Family Health 
Programs, 220 Main St., Berlin, N.H. 03570, or call 
(603) 752-4100. 
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There's one 
gynecologic 
resource you 
shouldn't 
be without... 


the 9th edition of a concise, 
well organized classic: 


SYNOPSIS OF GYNECOLOGY 


Turn to this time-tested book for a concise review of structure, 
function, and clinical procedures in gynecology. This edition retains 
many valuable features — it offers a basic introduction to anatomy; 
discusses examination and diagnosis; considers various diseases and 
malformations (with totally rewritten and expanded material on pelvic 
infection); details management of miscellaneous disturbances; and 
explores medicolegal aspects of gynecology. 


You'll also find a wealth of new highlights, including new material 
on: hormones (hypothalmic, pituitary, ovarian, adrenal and thyroid); 
management of cervical intraepithelial neoplasia; and pregnancy tests 
by radioimmunoassay and estrogen-progestin determinations — along 
with an enlarged discussion on the diagnosis and treatment of cancer. 


See for yourself how this popular book can help you in practice — 
order your copy today! 

By Daniel Winston Beacham, M.D.; and Woodard Davis Beacham, 
M.D. 1977. 444 pages plus FM I-XII, 4%” x 7%”, 194 illustrations 
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ORTHO DIENESTROL CREA 


the topical answer to a local issue... 
that’s economical, too 


x Soothing ORTHO Dienestro Cream helps relieve symptoms of 
itching, buming, irritation, discharge and dyspareunia. 


ORTHO Dienestrol Cream helps restore estrogen support to vaginal tissue 
and helps rebuild tissue to a healthier, thicker, premenopausal stcte. 


ORTHO Dienestrol Cream provides effective relief that's also economical... | 
and its low maintenance dose (only 1-3 applications a week] 
J helps keep cost down, toc 


*See Dosage and Administration in Prescrizing Information 


* Trademark 
© Ortho Pharmaceutical Corporation 1977 See brief summary of Prescribing Information en next page. 
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4 ‘Dienestrol Cream 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK 
OF ENDOMETRIAL CARCINOMA . 


Three independent case control studies have shown an increased risk of endometrial 
cancer in postmenopausal women exposed to exogenous estrogens for prolonged 
periods. This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade. 
The three case control studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to 
; depend on both duration of treatment and on estrogen dose. In view of these findings, 
. when estrogens are used for the treatment of menopausal symptoms, the lowest dose 
that will control symptoms should be utilized and medication should be discontinued 
as soon as possible. When prolonged treatment is medically indicated, the patient 
should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration; it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. 
There is no evidence at present that "natural" estrogens are more or less hazardous 
than "synthetic" estrogens at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 


The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females 
exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that ordinarily is 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis, epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 
Several reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies, including congenital heart defects and limb 
- reduction defects. One case control study estimated a 4.7 fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed fetuses 
is somewhat less than 1 per 1000. 
In the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens 
are ineffective for these indications, and there is no evidence from well controlled 
studies that progestogens are effective for these uses. 
If Dienestrol Cream is used during pregnancy, or if the patient becomes pregnant while 
using this drug, she should be apprised of the potential risks to the fetus, and the 
advisability of pregnancy continuation. 
|. DESCRIPTION 
. Dienestrol Cream 
Cream for intravaginal use only 
Active ingredient: Dienestrol 0.01%. 
Compounded with: glycery! monostearate, peanut oil, glycerin, benzoic acid, glutamic acid and 
water. 
IMPORTANT NOTE: This information is a Brief Summary of the complete prescribing informa- 
EE re wiih iho product and therefore should DG ber Va EOM for prescrit 
ing the product. is summary was prepared by deleting from e complete prescribing 
information the chemical structure and references. 
The en Should be thoroughly familiar with the complete prescribing information and 

patient information before prescribing the product. 

CLINICAL PHARMACOLOGY 

Systemic absorption and mode of action are undetermined. 
INDICATIONS 


Dienestrol Cream is indicated in the treatment of atrophic vaginitis and kraurosis vulvae. 
| 
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DIENESTROL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE 
DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 
. CONTRAINDICATIONS 
Estrogens should not be used in women with any of the following conditions: 1. Known or 
3 suspected cancer of the breast. 2. Known or suspected estrogen-dependent neoplasia. 3. 
Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal genital 
. bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of throm- 
. bophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use. 
.. WARNINGS 
3. Induction of malignant neoplasms. Long-term continuous administration of natural and 
E synthetic estrogens in certain animal species increases the frequency of carcinomas of the 






breast, cervix, vagina, and liver. There is now evidence that estrogens increase the risk of 
carcinoma of the endometrium in humans. (See Boxed Warning.) 
. Atthe present time there is no satisfactory evidence that estrogens given to postmenopausal 
_ women increase the risk of cancer of the breast, although a recent long-term followup of a 
P single physician's practice has raised this possibility. Because of the animal data, there is a 
need for caution in prescribing estrogens for women with a strong family history of breast 
_ cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 
. 2. Gall bladder disease. A recent study has reported a 2 to 3-fold increase in the risk of 
= surgically confirmed gall bladder disease in women receiving postmenopausal estrogens, 
~ Similar to the 2-fold increase previously noted in users of oral contraceptives. In the case of oral 
. contraceptives the increased risk appeared after two years of use. 
.. 8. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are 
. Several serious adverse effects of oral contraceptives, most of which have not, up to now, been 
. documented as consequences of postmenopausal estrogen therapy. This may reflect the 
. comparatively low doses of estrogen used in postmenopausal women. It would be expected 
that the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast 
engorgement are more likely to result in these adverse effects, and, in fact, it has been shown 
.. that there is an increased risk of thrombosis in men receiving estrogens for prostatic cancer 
. and women for postpartum breast engorgement. 
b . a. Thromboembolic disease. It is now well established that users of oral contraceptives have an 
increased risk of various thromboembolic and thrombotic vascular diseases, such as throm- 
.. bophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal throm- 
Ë bosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
t users. There is evidence that the risk of several of these adverse reactions is related to the dose 
of the drug. An increased risk of postsurgery thromboembolic complications has also been 
. reported in users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 
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weeks before surgery of the type associated with an increased risk of thromboembolism, or 
during periods of prolonged immobilization. 


Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to 
treat cancer of the prostate and breast, have been shown in a large prospective clinical trial in 
men to increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When estrogen doses of this size are used, any of the thromboembolic and 
ee adverse effects associated with oral contraceptive use should be considered a clear 
risk. 


b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral 
contraceptives. Although benign, and rare, these may rupture and may Cause death through 
intra-abdominal hemorrhage. Such lesions have not yet been reported in association with other 
estrogen or progestogen preparations but should be considered in estrogen users having 


c. Elevated bload pressure. increased blood pressure is not uncommon in women using oral 
contraceptives. There is now a report that this may occur with use of estrogens in the meno- 
P and blood pressure should be monitored with estrogen use, especially if high doses are 
used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant 
percentage of patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed while receiving estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients 
with breast cancer and bone metastases. If this occurs, the drug should be stopped and 
appropriate measures taken to reduce the serum calcium level. 

PRECAUTIONS 

A. General Precautions. 


1. A complete medical and family history should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physical examinations should include special reference 
to blood pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolaou 
smear. As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. 2. Fluid retention—Because estrogens may 
cause some degree of fluid retention, conditions which might be influenced by this factor, such 
as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 3. Certain 
patients may develop undesirable manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. 4. Oral contraceptives appear tc be 
associated with an increased incidence of mental depression. Although it is not clear whether 
this is due to the«estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 5. Preexisting uterine leiomyomata may 
increase in size during estrogen use. 6. The pathologist should be advised of estrogen therapy 
when relevant specimens are submitted. 7. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving estrogen-contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication shouid be discontinued while the cause is investigated. 8. Estrogens may be poorly 
metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 9. Because estrogens influence the metabolism of calcium and 
phosphorus, they should be used with caution in patients with metabolic bone diseases that are 
associated with hypercalcemia or in patients with renal insufficiency. 10. Because of the effects 
of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 11. Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The following similar changes may be expected with 
larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increased prothrom- 
bin and factors VII, VIII, IX, and X; decreased antithrombin 3; Increased norepinephrine-induced 
platelet aggregability. c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. 
Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Impaired glucose tolerance. e. Decreased pregnanedio! excretion. f. Reduced 
response to metyrapone test. g. Reduced serum folate concentration. h. Increased serum 
triglyceride and phospholipid concentration. 

B. Pregnancy Category X. 

See Contraindications and Boxed Warning. 


C. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers 
should be done cnly when clearly necessary since many drugs are excreted in human milk. 


INFORMATION FOR THE PATIENT (See Patient Package Insert) 


ADVERSE REACTIONS 

(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased inci- 
dence of gall bladder disease, and adverse effects similar to those of oral contraceptives, 
including thromboembolism.) The following additional adverse reactions have been reported 
with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system. Breakthrough bleeding, spotting, change in menstrual flow. Dysmen- 
orrhea. Premenstrual-like syndrome. Amenorrhea during and after treatment. Increase in size of 
uterine fibromyomata. Vaginal candidiasis. Change in cervical erosion and in degree of cervical 
secretion. Cystitis-like syndrome. 

2. Breasts. Tenderness, enlargement, secretion. 

3. Gastrointestinal. Nausea, vomiting. Abdominal cramps, bloating. Cholestatic jaundice. 

4. Skin. Chloasma or melasma which may persist when drug is discontinued. Erythema mul- 
tiforme. Erythema nodosum. Hemorrhagic eruption. Loss of scalp hair. Hirsutism. 

5. Eyes. Steepening of corneal curvature. intolerance to contact lenses. 

6. CNS. Headache, migraine, dizziness. Mental depression. Chorea. 

7. Miscellaneous. Increase or decrease in weight. Reduced carbohydrate tolerance. Aggrava- 
tion of porphyria. Edema. Changes in libido. 


ACUTE OVERDOSAGE 

Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by 
young children indicate that serious ill effects do not occur. Overdosage of estrogen may cause 
nausea, and withdrawal bleeding may occur in females. 

DOSAGE AND ADMINISTRATION 

Given cyclically for short term use only: For treatment of atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be chosen 
and medication should be discontinued as promptly as possible. Attempts to discontinue or 
taper medication should be made at 3 to 6 month intervals. The usual dosage range is one or 
two applicatorsful per day for one or two weeks, then gradually reduced to one half initial 
dosage for a similar period. A maintenance dosage of one applicatorful, one to three times a 
week, may be used after restoration of the vaginal mucosa has been achieved. Treated patients 
with an intact uterus should be monitored closely for signs of endometrial cancer and appro- 
priate diagnostic measures should be taken to rule out malignancy in the event of persistent or 
recurring abnormal vaginal bleeding. 

SUPPLIED é 

Available in 2.75 oz. (78 g) tubes with or without ORTHO* Measured-Dose Applicator. 


* Trademark 
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Male transsexualism—A review of 
genital surgical reconstruction 
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Charlottesville, Virginia 
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Transactions of the Fortieth 
Annual Meeting of the South 
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Obstetricians and Gynecologists 





Transsexualism is a poorly understood, uncommon, and controversial entity of recent interest to the 
lay public and medical profession. Important features of the condrior are discussed, surgical 
procedures for genital conversion in male transsexuals are compzred, and our experience at the 
University of Virginia where 53 patients have been treated surgically is presented. All patients have 
made satisfactory postoperative psychosocial adjustment despite a surgical complication rate 
approaching 50 per cent. It is concluded that alternative (better) surcical procedures for male 
transsexuals should be explored. (AM. J. OBSTET. GYNECOL. 132. 179, 1978.) 


TRANSSEXUAL PATIENTS represent one variety of 
gender dysphoria and present with normal genitalia 
anc somatic features of one sex but with a chronic, 
intense desire for change to the opposite sex by hor- 
mona’ and surgical means. The condition occurs four 
times more frequently in men, and this article will con- 
cern itself with genital surgery in the male transsexual. 
General features of this condition, however, do not 
dif er between men and women. Transsexuals show no 
measurable evidence of hormonal or chromosomal ab- 


From the Departments of Obstetrics and Gynecology aud 
Plastic Surgery, University of Virginia Medical Center. 
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Meeting of the South Atlantic Association of Obstetricians 
and Gynecologists, Acapulco, Mexico, January 21-26, 
1978. 

Reprint requests: U. G. Turner III, M.D., Department of 


Obstetrics and Gynecology, University of Virginia Medical 
Center, 920 E. High St., Charlottesville, Virginia 22901. 
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norma ities. The diagnosis is one of exclusion and must 
be made on the basis of psychological and psychiatric 
criteria. Many physicians working with these patents 
agree concerning the futility of psychotherapy, drugs, 
shock therapy, and hypnosis in providing long+erm 


relel. Most are not psychotic, and the gender identity | 


problem is more appropriately termed "idée fixé." 

È should be emphasized that this is a new and poorly 
understood medical condition in relation to evaluation 
and management, and that the success of surgery is as 
yet improved. In this context, professionals working 
wita these patients should remain flexible and open- 
minded, viewing transsexualism as a clinical research 
enaty. It is essential to establish, agree upon, and follow 
stt criteria for evaluation and medical management, 
data collection, and follow-up. Minimal guidelinesao be 
ftoFowed until better understanding emerges should 
indude use of a multidisciplinary gender identity team 


working in a university hospital setting. It is useful if 
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each team member is able to identify medical students 
and residents interested in such work, thus establishing 
the gender identity clinic as an educational as well as a 
clinical research and therapeutic entity. Any medical 
professional who expresses serious reservations about 
working with these patients should be excused from 
participation in their care. 

lranssexuals should be considered as psychiatric 
patients and a psychiatrist should function as clinic di- 
rector and team leader. If an experienced psychiatrist 
is not available, one of the team members may function 
as director. The psychiatrist, however, should establish 
for the team the diagnosis of transsexualism and ascer- 


tain the absence of any serious psychological disorders. 


This physician should be given the right to veto or 
recommend postponement of the operation if deemed 


= necessary in the best interest of the team, the patient, 


or the institution. 
The purpose of this article is to present a summary 


= discussion of our approach to transsexual patients at 


the University of Virginia, and to discuss the evolution 
of surgical techniques developed for genital conversion 


|». in the male transsexual. It is proposed that trans- 





= sexualism is a serious and very real health problem for 
|. patients so afflicted: and that despite its controversial 
= and unsettling aspects, the condition warrants attention 
- and awareness from gynecologists and other medical 
E professions. 


History 


_ The first biographical account of sex reassignment 


. under medical supervision was written by Hoyer! and 
_ describes the changes in the life of a Danish artist in 
. 1930. The first report of a sex change operation in the 


medical literature was presented by Abraham? in 1931. 

Little was written about the disorder during World 
War II and in the immediate postwar period, but in 
1949 Cauldwell? introduced the term “transsexualism,” 
stressing the sociopathic features of the disorder. In 
1952 the sensational and widely publicized case of the 
American, George, who became “Christine” Jorgensen 


‘made headlines throughout the world and dramatized 


for the public for the first time the plight of the trans- 
sexual. This account describes the case of a male trans- 
sexual who underwent such an operation in Denmark 
with dramatic short-term and now seemingly long-term 
positive results. The satisfactory outcome is docu- 
mented in an autobiography published in 1967.4 
Renewed interest in the scientific study of trans- 
sexualism occurred in the middle 1950's, and work 
began to progress on three fronts. Studies by behav- 
ioral. scientists on the etiology, psychodynamics, and 
psychotherapeutic management of the disorder were 
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begun and significant contributions were made by 
Harris? and Money, demonstrating in animal experi- 
ments that sex hormones in fetal life directly influence 
the brain. Second, Dr. Harry Benjamin, a medical en- 
docrinologist, worked extensively with transexual pa- 
tients utilizing endocrine manipulation and other non- 
surgical management. As early as 1953, he wrote about 
the phenomenon in the medical literature? and in 
1967, published his monograph, an outstanding con- 
tribution in the field.* In the early 1960's, work prog- 
ressed in the area of surgical management, and in 
1963, the concept of the multidisciplinary team ap- 
proach in the university setting was established by the 
formation of the Johns Hopkins Gender Identity Clinic 
under the direction of one of the authors (M. T. E.).? 
This team approach to the evaluation and treatment of 
transsexuals has now been adopted by several other 
major university medical centers. 


Definition and diagnosis 


The diagnosis of transsexualism must be conclusive 
and should include distinction from other forms of 
gender dysphoria and related sexual disorders. Diag- 
nostic criteria listed by Feighner and colleagues’ for 
use in psychiatric research should be met. The issue of 
definitive diagnosis is sometimes clouded because a 
satisfactory definition of the condition, agreed upon by 
all, has never been proposed. Transsexualism probably 
has been defined best by Money and Gaskin!! who de- 
scribed the disorder as a disturbance of gender identity 
in which the patient manifests, with constant and per- 
sistent conviction, the desire to live as a member of the 
opposite sex, and progressively takes steps to live in this 
opposite-sex role on a full-time basis. 

Several related conditions must be differentiated. 
These include intersexuality, or hermaphroditism, 
which exists when there is a contradiction in one of 
the four anatomic criteria of sex identification — 
chromosome complement, anatomy of the gonads, or 
anatomy of the external or internal genitalia. This 
group of disorders has been classified and described 
adequately and distinction should not be difficult. 

lransvestism, probably the condition most closely re- 
lated to transsexualism, occurs only in men and has 
several important distinguishing features. Transves- 
lites cross dress only at intervals for erotic arousal, and 
use this activity as a adjunct to masturbation or hetero- 
sexual intercourse. The transvestite maintains that his 
partner, wife, or family understands him and his 
actions. 

Effeminate male homosexuality must also be distin- 
guished from transsexualism. In this condition, the pa- 
tient is attracted exclusively to men and usually has no 





ambiguous or negative feelings about his genitalia or 
sexual identity. Only in rare transient crisis situations 
would a desire for genital surgical alteration be ex- 
pressed. 
To establish a correct diagnosis of transsexualism, 
certam features of authentic motivation should include 
the absence of ambivalence in requesting surgery. Also, 
the physician should have sufficient knowledge of the 
patient's current circumstances to be able to ascertain 
that his request is not the result of a situational crisis. 
E ee Other cistinguishing features of the true transsexual 
|. — include a lack of regard or frank repugnance for his 
genitals to the extent of not wishing them to be touched 
or viewed, and a decided preference for bisexual or , 

== — heterosexual partners. There should be absence of or 
gradual dissociation from homosexual contacts, ab- 
sence of erotic arousal from and a gradual increase in 
the extent of cross dressing, and an attempt to meet 
and cope with life circumstances in the cross-gender 
role on a long-term basis. 





f». Criteria for patient selection for 
| surgical management 
The only justification for the ongoing evaluation of 
surgery as a definitive treatment entity is that patients 
with this condition have proved resistant to psycho- 
e therapy and drug therapy. A further distinguish- 
ing fea-ure of these patients is a desire to be rid of the 
offending genitalia and to have cosmetically correct 
and functional genitalia of the opposite sex. 
Preliminary evaluation of surgical candidates should 
identify certain qualifications that must be met. Patients 
should be at least 18 years of age. It is necessary that 
the patient have a close friend or family member who 
i will apoear before the gender identity team, has full 
knowledge of the patient's request, and will agree to 
provide assistance and support during the preopera- 
tive evzluation and postoperative adjustment period. A 
M minimum intelligence quotient of 80 is required, as pa- 
tients with subnormal intelligence will have problems in 
comprehending the complex stresses of adjustment to 
which they will be subjected. General body features 
should be reasonably acceptable for the chosen gender. 
The patient should be able to meet the medical ex pense 
incurred and be free of serious medical diseases that 
would make him a poor surgical risk. A history of . 
heavy use of drugs or alcohol must be evaluated, and a 
past criminal record should be carefully explored. 
In view of the variety of conditions that lead patients 
* to present with symptoms of confused gender identity, 
the often subtle differences in and imprecise nature of 
diagnestic criteria, and the irreversibility of sex con- 
; version surgery, it is necessary for the patient to have 
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aa and curves around the anterior ipte 5. the bad eof | 
the phallus, extending inferiorly on either side to the lo 
borders of the scrotum. The posterior attachment of the 
scrotmm to the perineum contains the blood supp y for he 
entire vaginal flap. (Figs. 1 to 13 reproduced with as c A i 
from bdgerton, M. T., and Bull, J.: Plast. Reconstructr. dd | 
46: 529, 1970.) 


subst2atal preoperative living experience. in the d 
cross-cender role. It is also of value for the Sai a 
psychiatrist and other team members to observe We "s 
ioral adaptation before an operation is offered. Dmag 
thouza ihe importance of the preliminary team evalu- 
ation should not be underemphasized, the single most | 
impertant phase of evaluation is the trial period during " NT 
whic» the patient lives and works as a woman wh le 
experencing the changes brought about by hormone | 
therapy. At the University of Virginia Gender Identity - 
Clin we require a 12 month period of continuous - 
cross iving in the female role. Patients are given hor- | p | 
mone therapy with estrogen and progesterone during  — 
this ime. Successful cross living without the reinforce- —— 
ment benefits of genital surgery constitutes -he most - ps 
reliatwe verification of diagnosis, and serves as the best | 
progrostic measure of successful postoperative ad- 
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justment. The patient must demonstrate true self- 
reliance in the social, psychological and economic 





spheres of living asa woman. If the patient or members 
of the gender identity team have ambivalence during 
the trial cross-living period, it is wise to limit the initial 
operation to augmentation mammaplasty if breast de- 
velopment has not been sufficient with hormone ther- 
apy. This operation intensifies feminine identity and is 





reversible if the patient or team physicians have reason 
E to doubt the wisdom of proceeding to genital surgery. 
é The concept of reversibility must not be violated until 
the firm diagnosis has been established and the chances 
of satisfactory postoperative adjustment have been 
tested, 


Genital surgical procedures 


Following team evaluation, institution of hormone 
therapy, and the successful completion of the cross- 
living trial period, the transsexual patient will be con- 
sidered an acceptable candidate for castration, penec- 





tomy, and vulvovaginal construction. Before Operation 
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Fig. 2. Both testicles are dissected from the scrotal pockets, and the cord is freed on either side to a 
point above the lower border of the pubis. The vessels and vas are ligated on either side. The shaft of 
the penis is elevated with the finger, and sharp and blunt dissection along Buck’s fascia will free the 


is undertaken, the patient should be informed about 
the limitations, irreversibility, and potential complica- 
ions of operative intervention. 

several different surgical procedures have been used 
over the past 15 years for genital transformation in the 
male transsexual. The overall objectives of surgery for 
all procedures are castration, construction of vagina, 
creation of urethral meatus, construction of vulva, and 
preservation of portions of the genitalia to facilitate 
sexual intercourse. These objectives will be reviewed, 
and the differing interpretations of application of them 
by several workers will be discussed. For comparative 
evaluation, the operative procedure used at our medi- 
cal center will be presented and illustrated in detail. 

Castration. The first operative step, common to all 
techniques used, is dissection from the scrotal pockets 
of the testes, which are atrophic as a result of estrogen 
therapy. The incision that provides exposure for this 
maneuver should be planned to permit preservation of 
penile and scrotal tissue needed for vaginal and labial 
construction. The spermatic cords are amputated . 
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Fig. 3. When the tip of the penis is reached, it is transected se as to leave the glans attached to the 
skin. The glans simulates a small cervix at the vault of the new vagina. The central tendon of the ë 
perineum is divided to begin dissection along a plane between the prostate and the rectum. | 


above the level of the pubis, and the transected and 

ligated ends will retract into the inguinal canals. In the 

past, when such surgical treatment was not available, 
FX. some male transsexuals inflicted partial or total self- 
castration, making it necessary to use less-suitable 
donor issue for construction of vagina and external 
genitalia. 

Construction of vagina. Creation of the neovagina 
depends on formation of a perineal pocket and choice 
of a suitable vaginal lining. The configuration of the 
vagima should permit successful, nonpainful sexual in- 
tercourse and allow the pauent the potential for or- 
gasm. Intercourse is usually satisfactory if the vagina is 
at least 13 cm. in depth and 4 cm. in diameter. The 


» classic perineal approach to the prostate described by contracture of the graft. This technique has been used 
Young? js recognized as optimal for creating a suitable successfully for patients with vaginal agenesis and for 
perineal pocket. Blunt dissection is carried out in the transsexuals who have lost the penis by prior operation 

relatively bloodless plane between the fascia covering or se f-mutilauon. Laub and Fisk" have reported use of 
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the ex ernal longitudinal muscles of the rectum and the i 


anter or layer of Denonvilliers fascia covering the 
prosmee. Dissection is carried above the posterior as- 
pect s the bladder neck to the level of the peritoneal 
reflect on to assure sufficient vaginal depth. Adequate 
vaginal circumference is aided by partial section of the 
muse da levator ani to prevent midvaginal narrowing. 
Free skin graft vaginoplasty was reported by Abbe 
at the turn of the century. Owens” and Adams "ê later 
suggested slight modifications of the technique. This 
procedure is accomplished by suturing a split-thickness 
skin z-aft, dermis side out, over a commercially avail- 
able <2 ginal mold. Except for removal for cleaning, the 
mold s worn continuously for six months to prevent 
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- Fig. 4. The dissection is carried out between the central fibers 
e of the musculi levator ani, adjacent to the posterior capsule of 
i . the prostate. The seminal vesicles are identified, and the dis- 
. section carried up to the reflection of the pelvic peritoneum. 
! i”, ip p 
| z this technique in their gender conversion surgery, and 
|... ether surgeons have used free skin grafts as a part of 
i the neovaginal lining. 
ES Major disadvantages of this method include the dis- 
comfort and inconvenience of long-term use of a mold 
and frequent narrowing and shortening of the neo- 
vagina. The incidence of circular scar contracture of 
the vaginal introitus is increased with this method. 
. Additionally, a scarred donor site results and the 
~ technique violates the principle of best use of all avail- 
| able tissue. However, skin grafts under estrogen in- 
.. fluence do take on the gross and microscopic appear- 
EC ance of vaginal mucosa. Similar changes have been 
|. reported by Pierce and associates! when thigh flaps 
were used for vaginal lining in patients with vaginal 
| agenesis. 
= | . Better utilization of available tissue is demonstrated 
with the use of full-thickness penile skin as lining for 
the vagina, as reported by Fogh-Anderson.? The skin 
of the amputated penis is stripped off and inverted, 
like-the finger of a glove, for vaginal lining by this 
|. surgeon. His technique provided for a readily available 
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source of hairless skin without need for a donor site, 
but required long-term use of a vaginal mold and has 
been complicated by vaginal introitus stenosis. 

A significant surgical advance to eliminate the disad- 
vantages of free skin grafting was made when Gillies 
and Millard? suggested use of penile skin as a pedicle 
flap to line the vagina. In their report on one patient, 
the body and shaft of the penis were dissected out from 
the penile skin, and the skin envelope was closed at its 
free end and invaginated into a prepared perineal 
cavity. Several modifications of this technique have 
emerged as different surgeons have sought to develop 
a more satisfactory procedure for genital reconstruc- 
tion. Penile pedicle skin flaps have been employed for 
vaginal lining, utilizing several operative approaches 
and techniques. These include use of an open (filleted) 
vs. a closed tube penile skin flap, and choice of an- 
terior- and/or posterior-based pedicles. To provide for 
sufficient vaginal depth, a split-thickness skin graft. 
and/or scrotal tissue has been utilized, along with 
pedicled penile skin, for vaginal lining. 

Jones, Schirmer, and Hoopes,”! working at Johns 
Hopkins, employed a filleted, anteriorly based penile 
pedicle flap in conjunction with a posteriorly based 
scrotal flap to line the vagina. The scrotal flap consti- 
tuted most of the vaginal lining, forming the posterior 
wall, apex, and a portion of the anterior vaginal wall. 
Disadvantages of this operative technique include the 
introduction of hair-bearing scrotal tissue into the wall 
of the vagina, limited depth of the vagina, and a trans- 
verse appearance to the vaginal introitus. In addition, 
when scrotal tissue is used for vaginal lining, optimal 
construction of external genitalia becomes impossible 
unless the corpora cavernosa are used for creation of 
labia, a technique which will be discussed. As a mod- 
ification of this procedure, Markland? interposed a 
split-thickness skin graft between the anterior penile 
and posterior scrotal flaps to provide for more ade- 
quate vaginal depth but the disadvantages of skin graft 
use, already outlined, were again evident. | 

Caloca? utilized an anterior-based filleted penile 
pedicle flap with a free split-thickness skin graft at- 
tached to the distal end of the penile skin for a vagina 
of sufficient depth. This refinement of the procedure 
of Jones and associates avoided need for scrotal tissue 
in the vagina and provided for use of this tissue for 
construction of external genitalia. 

In 1970, Edgerton and Bull” reported use of an in- 
verted penile tube pedicle flap for coverage of the va- 
gina. In this procedure, still utilized by the University 
of Virginia team, a closed tube of penile skin posteri- 
orly based on a scrotal tissue pedicle is turned inside 
out and fitted into the perineal pocket. This technique 
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Fig. 5. After the perineal pocket has been made, the pen: flap is inverted by the operator's index j| 
hnger and carried up to the peritoneal reflection of the pelvis. Note that cutaneous nerves are left E 
within the penile flap by this technique, further improving :he sensation of the vagina. The urethra = 
has been left long at this stage of the operation. iw 
EC 
allows for sufficient vaginal depth by utilization of a perineal pocket is created. Advancement of the penile E 
posterior pedicle and eliminates need for a postopera- skin tube posteriorly for adequate vaginal depth is m 
tive mold to prevent vaginal lining contracture. The faciliated by undermining the lower abdominal skin 3 
transected glans is left attached to penile skin and simu- and subcutaneous tissue from the level of the pubis to 4 
lates a small cervix at the apex of the vagina. By avoid- the wmbilicus. Despite this measure, some of the vagi- í 
ing use of a circular suture line at the vaginal introitus, nal oning is formed from scrotal tissue. Remaining DA 
w contracture and stenosis rarely occur at this level. At a biseced scrotal halves are trimmed and shaped to form 3 
" second-stage operation three to four weeks later, the labia during the same operative procedure. The re- "a 
posterior pedicle is partially divided and scrotal tissue is consmucted external genitalia assume a more trans- 3 
used to form labia. Need for this additional operation verse position than in the normal female vulva. = 
represents a disadvantage of the technique. For pur- Dusheff*® has described a single-stage cperation 1 
poses of comparison of all operative methods dis- utilizmg an inverted penile tube with blood supply de- " 
cussed. the Edgerton-Bull operation is illustrated in its rived from both anteriorly and posteriorly based pedi- if 
entirety (see Figs. 1 to 13). cles. A posterior de-epithelialized dermal pedicle is 5- 
In a single operation Rish has employed an in- consi ucted parallel to the median raphe and extends E 
verted penile tube pedicle, based anteriorly, to form anteraorly from the anal verge to the junction of the | 4 
both vagina and external genitalia. A midline verticle scrot :m with the penile flap. The long derma: pedicle, 2 
y j incision is made through skin and subcutaneous tissue whick supplies the posterior penile skin, is invaginated 4 
at the base of the penis, cleaving the scrotum and ex- so that the cut edges face each other. This double layer E 
tencinz along the midline of the perineum to within an of dæmis forms a thick wall of soft tissue between the 3 
inch of the anal orifice. Through this incision, the posterior vagina and anterior rectal wall. The blood 1 
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Fig. 6. The circulation of the skin flap is checked with a light, 
while the flap is in the new position in the vagina, and packing 
is then inserted gently with an anoscope to maintain the full 
length and diameter of the vagina. The redundant scrotal 
tissue of the pedicle is left posteriorly; a split-thickness skin 
graft is sutured anteriorly to cover the urethral stump and the 
soft tissue defect. The sutures used to fix the skin graft in 
position are tied over a gauze bolus dressing, and drains are 
placed along the vaginal flap. This completes the first stage. 


supply of the anterior portion of the penile skin flap 
comes from a neurovascular island of the dorsal vessels 
of the penis. This island of tissue is carefully dissected 
from the proximal portion of penile skin to permit the 
inverted penile shaft to swing free and rotate into the 
proper axial plane. The remaining scrotal skin is used 
to construct labia. This procedure has been used in a 
small number of patients, and further experience will 
determine whether it represents a satisfactory one- 
stage technique. 

Construction of urethral meatus. Successful creation 
of a new urethral meatus in the male transsexual re- 
quires adherence to several important surgical princi- 
ples. First, as reported by Wollman,” the urethra 
should be repositioned behind the superficial trans- 
verse perineal muscle to allow the urinary stream to be 
directed downward with the patient seated. Transposi- 
tion of the urethral meatus offers an additional advan- 
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tage in that a wide bulbar urethra is made available for 
the meatus, minimizing chance for stenosis. Second, 
the meatus should be constructed so that it remains 
patent, without subsequent stenosis. Sawhney?* advo- 
cated that there be direct and meticulous suture of the 
urethral mucosa to skin and that the circular scar 
should be broken to minimize contracture during heal- 
ing. Oblique sectioning of the urethra may also serve to 
minimize narrowing of the meatus because transecting 
on an angle insures that the external meatus will have a 
wider diameter. Laub and Fisk" have used Z-plasties to 
break the circular scar at the meatus and have reported 
no cases of stenosis in 38 male patients undergoing 
genital transformation surgery. The eversion of ure- 
thral mucosa by Z-plasty provides an additional advan- 
tage, according to these surgeons, in that highly sensi- 
tive mucosa becomes an erogenous area in the superior 
aspect of the vulva normally occupied by the clitoris. 

Construction of vulva. Tissue available for creation 
of external genitalia depends on that already utilized 
for vaginal lining. The scrotum is hair-bearing and 
highly sensitive skin, ideal for production of satisfac- 
tory labia. When this tissue is used for vaginal lining, as 
in many procedures described, another source of tissue 
is available. McRoberts” preserved the corpora caver- 
nosa and advanced them to lie on either side of the 
vaginal opening with resultant engorgement occurring 
during sexual stimulation. Experience is insufficient 
now to determine if painful engorgement due to in- 
adequate venous drainage occurs when erectile tissue is 
used in this manner. 

Caloca? and Edgerton and Bull?* reserve all scrotal 
skin for construction of external genitalia. The former 
surgeon divides the scrotal tissue into two posteriorly 
based flaps, each folded longitudinally on itself and 
sutured into de-epithelialized sites on the anterior 
penile pedicle. The latter surgeons, in a second-stage 
operation three to four weeks after vaginoplasty, par- 
tially divide the posterior pedicle, bisect the scrotum 
along its midline, and form labia that are sutured into 
prepared beds adjacent to the vaginal introitus. Re- 
duction in the amount of scrotal tissue is required when 
shaping the divided scrotum into labia, as dependency - 
will enhance their size by formation of edema. 

One-stage operative procedures that employ the in- 
verted penile tube pedicle flap result in external gen- 
italia of widely varying appearance. The labia of pa- 
tients treated by Rish” assume an undesirable trans- 
verse position. This malposition reflects the final 
U-shaped incision in which scrotal flaps are set. A simi- 
lar disadvantage accompanies the filleted penile skin 
technique, as described previously, of Jones ànd col- 
leagues.*! Horizontal labia of more-natural appearance 
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Fig. 7. Stage II—vulvar construction: The second operation is carried out three to four weeks late~. 
The skin graft is well healed. The scrotal tissue is edemateus.as the patient has been ambulatory for 


several weeks. 


result from Dushoff's?? operation in which posteriorly 
based scrotal flaps are sutured anteriorly to each other 
above the opening of the urethra. 

Creation of a clitoris in male transsexual patients has 
received attention more recently. Rish” includes ure- 
thrzl mucosa and corpora spongiosum in clitoroplasty. 
Enc-to-side sutures are used to evert urethral mucosa 
over the retained cut end of corpus spongiosum at the 
superior pole of the urethral stump to form a sensitive 
ereetil2 area at the superior aspect of the vulva. Edger- 
ton” Fas created a clitoris in a third-stage operation by 
cross-suturing the scrotal labia flaps above the urethral 
mectus. This has been satisfactory cosmetically but has 
not resulted in significant increased erotic sensitivity. 

The two-stage method used at our institution has 
recently undergone modification in seven patients in 
an attempt to minimize avascular necrosis of the penile 
tube vaginal lining and to create a sexually more re- 
sponsive vagina for the male transsexual. This tech- 
nique involves use of a "V-Y" monsplasty, which facili- 
tates. retropositioning of the penile base to achieve 
prooe- location of the vaginal introitus and orientation 
of the long axis of the vault. To minimize chance of 
avascular necrosis of the distal penile skin tube and to 
maximize vaginal sensory response, corpora cavernosa 
are preserved in continuity with the glands and are 
inverted, along with the penile skin tube, into the 
perneal pocket. Additional modifications of the first 
stage mclude the use of a silicone rubber catheter for 
sucuon drainage of the retrovaginal space and use of 
suprapubic catheter drainage until voiding occurs, 





Fig. $. ^ triangular posterior skin flap of scrotal tissue i left 
attached to the rim of the vagina by a V-shaped incision. This 
prevents stenosis of the introitus. 


elim nating the need for a urethral catheter. The sec- 
ond stage is modified to incorporate creation ef a 
clitoms by use of an extended segment of scrotal skin 
that :s folded on itself and sutured in place at the 
supemor aspect of the labia to simulate a clitoral hood. 
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Fig. 9. The superficial perineal arteries are divided on either side and ligated. The remainder of the 
scrotal pedicle is divided in the midline to a point one inch anterior to the anal orifice. 


This maneuver eliminates need for a third-stage op- 
eration. 

Experience with this newer procedure offers several 
advantages but has a major disadvantage. Positive as- 
pects include augmented circulation to the inverted 
penile skin and glans by the corpora cavernosa. This 
better-vascularized penile skin tube helps reduce graft 
necrosis and risk of urethrovaginal fistula as does use 
of suprapubic urinary drainage by eliminating need for 
a urethral catheter. Proper positioning of the introitus 
occurs with the "V-Y" monsplasty and need for a tem- 
porary skin graft is eliminated. Perineal appearance is 
improved and need for a third-stage operation is 
eliminated by simulation of a clitoral hood as part of 
the second-stage procedure. However, preservation 
and use of corpora cavernosa have, on a few occasions, 
been followed by painful engorgement of this erectile 
tissue during sexual stimulation, perhaps due to inade- 
quate venous drainage or pressure against pubic rami. 


Results— Complications 


It should again be emphasized that the success of 
genital surgery in the treatment of the transsexual pa- 


üent is as yet unproved. However, early psychosocial 
evaluation of the male patients who have had sex con- 
version surgery shows favorable results. Benjamin,’ in 
reporting his experience with 51 male patients postop- 
eratively, estimated good results in 33 per cent, satisfac- 
tory in 53 per cent, and doubtful in 10 per cent. One 
patient was judged to have unsatisfactory postoperative 
adjustment. 

Fifty-three male transsexual patients have had pri- 
mary genital surgery at our institution since this work 
began in 1971. Forty-seven of these patients have had 
follow-up interviews and physical examinations at least 
one year after completion of surgery. The remaining 
six patients never reported for postoperative evalua- 
tion, a situation that is disturbing but not uncommon in 
the experience of other clinics. All patients seen at one 
year felt positive about having had surgical conversion 
and reported increased self-assurance, relief of anxi- 
ety, and improved social adjustment. Psychological test- 
ing has substantiated these subjective claims. No pa- 
tient has voiced regrets about having had the physical 
change in gender and none has requested change to 
the original gender. There have been nó known 
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Fig. 10. The scrotal flaps are reflected laterally, and excessedematous tissue is removed. Sufficient 


adipose tissue is left to provide for labial fullness. 


postoperative psychotic breakdowns and no suicides. 
No threats of malpractice suits directed toward the 
hospital or members of the gender identity team have 
been made. Eighteen of the patients have married and 
six of -his group have adopted children. 

These positive results have occurred despite the fact 
that riany patients required secondary corrective 
surgerv for postoperative complications. Of the first 20 
patien's, 14 required secondary operations. In the last 
20 patients, eight have had complications requiring op- 
erative intervention. From these data it is clear that 
operative results have improved with experience. 

Surgical complications are classified as early and late. 
Injury to the rectum is the most frequent and serious 
earlv complication. Of 38 patients treated by Laub and 
Fisk.'? five developed rectovaginal fistula. Markland” 
has encountered five patients who sustained varying 
degrees of rectal injury during the primary operative 
procedure. These resulted in early postoperative peri- 
neal abscesses, usually draining several days after the 
operation, and two patients presented with serious 
sepsis requiring immediate colostomy. In three pa- 
tients, a rectal fistula required temporary colostomy 
and delayed closure. In all patients, introital and deep 
vaginal stenosis developed and required further oper- 
ative irtervention to reconstruct an adequate vagina. 

Rish.” in a series of 183 operations utilizing a one- 
stage technique with a pedicled penile tube for vaginal 
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Fig. 1L The posterior margin of the vagina is extended 
postericrly and sutured to the midline anterior to the rectum. 
The =rethra is released anteriorly by a bell-shaped incision in 
the hea ed skin graft. 


lining. reported five cases of rectovaginal fistula. The 
recta! :njury healed spontaneously in three patients. 
Diverting colostomy was required in the remaining two 
cases Intraoperative rectal injuries occured in three 
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Fig. 12. The urethral stump is freed so that all erectile tissue can be removed. The urethra is 
shortened to the level of the pubic rami and attached to the anterior vaginal wall. The scrotal flaps 
are sutured into de-epithelialized beds prepared on each side of the vaginal orifice. 
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, Fig. 13. At the end of Stage II, final trimming and fitting of the scrotal flaps are carried out. No 
postoperative vaginal mold is required. 
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of 28 patients in the series reported by McRoberts.?? 
Colostomy was necessary for treatment of two of these 
patients with fistulas. This surgeon reports that since 
he began using an O'Connor rectal sheath for monitor- 
ing of the perineal dissection, no rectal injuries have 
occurred. In our series at the University of Virginia, no 
cases of rectal injury with resultant rectovaginal fistula 
have occurred in 47 patients. 

Injury to the urethra with resultant formation of 
urethro-vaginal fistula is less common. This complica- 
tion can occur intraoperatively during the transposi- 
tion of the urethra and in the early postoperative 
pemod. In the latter case, a firm vaginal mold often 
forces the urethra against the underlying symphysis 
pubis causing pressure necrosis of the urethra and sub- 
sequent urinary fistula. These injuries occur more 
commonly when long-term use of a vaginal mold is 
required when skin grafting for vaginal lining. This 
complication can be minimized by employing supra- 
pubic drainage, a technique which is also advocated 

after delayed closure of such fistulas. In a recent 
modification of our operative technique, described 
earlier, we have used suprapubic urinary drainage 
after the first-stage procedure. One patient each in two 
studies'” ** and two patients in another?? have devel- 
oped this complication. No patient in our series has 
sustained significant urethral injury requiring later op- 
- erative intervention. 

Vaginal vault stenosis is the most frequently occur- 
ring late complication. When free skin grafting for vag- 
inal lining is used, a significant number of patients will 
develop vaginal shortening and stenosis. This compli- 
cation should occur less frequently with pedicle grafts. 
McRoberts? evaluated the adequacy of the vagina in 26 
postoperative patients by taking careful vaginal mea- 
surements at the one-year follow-up visit. He reported 
results as excellent in 50 per cent, satisfactory in 23 per 
cent, and unsatisfactory in 27 per cent. Of three addi- 
tional patients who had excellent results at two months, 
two had dropped back into the satisfactory group, and 
one fell into the unsatisfactory group at the six-month 
examination. This observation emphasizes the im- 
portarce of follow-up for at least one year to avoid 
premature optimistic reporting of results. Measure- 
ments of vaginal adequacy taken by McRoberts at one 
year remained constant at subsequent follow-up visits. 
Vaginal stenosis was encountered in 28 of the 140 pa- 
tients reported by Rish.” Vaginal lining in these pa- 
tients was provided by use of an anterior pedicle penile 
* tube fap, and this method inherently limits vaginal 

depth because of the ventral location of the pedicle. 
This author recommends wearing of a silicone dilator 
continuously for one month followed by intermittent 
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vag dilatation for five additional months to 
mimm-wze stenosis. Vaginal shortening occurred in 
three of 38 patients treated by Laub and Fisk,!7 who 


used free skin grafts for vaginal lining. This sumpris- FF 
ingy good result is attributable to continuous use of 


a si icone mold for six months with frequent follow- -up 


visis tọ assure patient compliance with this re- - 


qui ment. 


\egial stenosis and shortening resulting from avas- — 


cular necrosis and partial loss of penile tube skin have 


been frequent and disturbing late complication: for 


our patients. Twenty-two of 47 patients have had vagi- 
nal stenosis sufficient to preclude painless intercourse. 
Nireteen of these patients have had secondary op- 
era 1cns using free skin grafting to enlarge the vagina. 
Improvement has been noted in all cases. Because of 
this gh incidence of vaginal graft contracture vsing 
the se - à niques previously described, several options for 


more successful vaginoplasty are being considered for — 


future use in the male transsexual at our institution. 
5 enosis of the vaginal introitus without vault shrink- 
age ; a less frequently noted late complication. The 
dev- opment of introitus narrowing is caused by scar 
con-kacture at the circular junction between the vaginal 
lining and the reconstructed vulva. The use ofa pedicle 
flap :wchnique to interrupt this circular scar minimizes 
this complication. In our series, one patient with excel- 


lent vaginal depth and pliability required surgical revi- 


sior ‘or marked introitus contracture. 


5 cnosis of the urethral meatus with subsequent uri- m 


nar sctention can occur as a late sequela in these pa- 
tients. Meatoplasty using a local anesthetic can easily 
correct this complication and in mild cases, as with»one 
of cur patients, dilatation alone is corrective. 
Nonsurgical complications in transsexual patients 
can po:entially result from long-term hormone ther- 
apy Carcinoma of the breast has been reported by 


Sym icers?! in two male patients after estrogen admin- 


istreuon. It is not possible to know whether these were 
coincidental or exogenous hormone-related malig- 
nan tes, but these cases emphasize the need for careful 
follcw-ap examination of the breasts. Markland? has 
reported the development of inoperable carcinoma of 
the »rostate in a 60-year-old male transsexual patent 
six vez rs after genital surgery. The need for examina- 
tion of the prostate as part of medical follow-up evalu- 
ation 5 emphasized by this patient. No known cases of 
breas: cr genital cancer have occurred in our patie ats. 


Comment 

Important general aspects of transsexualism inciud- 
ing tisiory, diagnosis, and selection of patients for 
surgcal management have been presented. Essential 
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components of a program for working with patients 
with this condition have been outlined and it has been 
suggested that these efforts should only be carried out 
by multidisciplinary teams of physicians working within 
teaching medical centers. Evaluation and surgical man- 


J agement of this condition should continue to be viewed 


within the framework of legitimate clinical research. 
Vaginal and labial construction in the male transsex- 
ual has been discussed, and comparative features of 


. varied surgical approaches have been presented. The 
. operative method used at the University of Virginia has 
been described and results of our experience outlined. 
It is evident that the ideal definitive procedure for 
A. gender conversion in the male transsexual has not been 
developed to date and that work should continue in an 
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attempt to find a single-stage operation that utilizes 
penile tissue for vaginal lining and scrotal tissue for 
external genitalia, embodies proper placement of the 
urethral meatus, produces a vagina satisfactory for in- 
tercourse and cosmetically correct external genitalia, 
and is carried out with minimal postoperative compli- 
cations. It has been stressed that careful follow-up of 
patients and meticulous reporting of results are neces- 
sary and should include documentation of cosmetic 
and functional surgical outcome as well as data con- 
cerning personal adjustment reactions. Future atten- 
tion should be directed toward evaluation of sexual 
function and response following genital surgery for 
transsexualism. 
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Discussion 


DR. MASON C. ANDREWS. Norfolk Virginia. There 
are certainly some few members of society whose lives 
are intolerable and useless in their male-gender role 
determined by chromosome content, physical attri- 
butes, hormone pattern, and how they are regarded by 
others. If properly selected and treated, they can and 
usually do become women who function adequately, 
leading useful, satisfactory lives. 

The importance of concentrating their crucial selec- 
tion and treatment in expert Gender Identity Team 
Clinics has been emphasized correctly. The impressive 
results that Dr. Turner and his colleagues report for 47 
patients suggest (1) such a patient's need for help and 
(2) the skill of this team in selection, preoperative pre p- 
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aration, surgical treatment, and follow-up. The ab- 
sence of rectal injury is unusual and indicative of surgi- 
cal skill. The fact that almost half required relief of 
vaginal stenosis by a second operation suggests the wis- 
dom of seeking improvement in the surgical proce- 
dure. This group's use of the skin of the sacrificed 
penis as a flap graft with intact blood supply is most 
attractive. However, a penis turned wrong side out, 
after healing, apparently is not quite big enough in 
many cases to accommodate another penis. 

One answer may lie in the supplemental use of some 
skin from a donor site. Dr. Howard Jones and his asso- 
ciates formerly made the vagina using flaps from penis 
anteriorly and from scrotum posteriorly. They now use 
these to form vulva and clitoris, and construct the va- 
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gina in a second stage Ls m graft from i dono o à major factor in the postoperative result for these — 
site, as in congenital absence of ed vagina. I have i patients, as in the repair of congenital absence of the — 
quite satisfactory results with this type of procedure in vagina, is the skillful use of vaginal stents and d lators 
one stage in relatively few patients and have seen for many months after operation. I gather that these 
oters with good results who were similarly treated in are not used routinely in the immediate postoperative — 
T-inidad and Algeria where many of these patients period in the series described by Turner anc associates. - 
a because of simpler, although more risky, Perhaps improved results may accompany their use. 
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. The Department of Obstetrics | and A cology ind Beaumont Hospital an- 
nounces its Fourth Annual Symposium, - ‘Pract Sinal Perinatology,” to be presented 
November 13, 1978. M l red "3 i ius ý 

Nationally recognized authorities will discuss: Evaluation of Menarchal Delay and Re- 
current Abortion, Endocrinology of Pregnancy, Management of Premature Rupture of 
Membranes, Management of Pre- and Post-Maturity, and Regionalization in High-Risk 
Maternity Care. c D 5 

The distinguished visiting faculty will include Drs. € D. Christian, Paul McDonough. 
and E. J. Quilligan. - ue 

For further information contact: S. J. MNT M.D., Department of Obstetrics and | 
Gynecology, William Beaumont Hospital, pim W. 13 Mile Road, Royal Oak, Michigat E TT 
48072. SA 73. 

This symposium has ai approved for 10 cognates by the American College of Obste- 
tricians and Gynecologists and 10 hours of Contiauing Monat PRU CUM » 
credit. | | 
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Ovarian pregnancy associated with intrauterine 


contraceptive devices 


CYRUS L. GRAY, M:D., F.A.C.O.C. 


EUGENE H. RUFFOLO, M.D., F.A.C.O.G., F.A.G.P. 


Tampa, Florida 


Four cases of ovarian pregnancy, occurring over a two-year period in the same hospital, are 
presented. Each case fulfills Spiegelberg's criteria. Each patient conceived with a Cu-7 intrauterine 
contraceptive device (IUD) in situ. Review of the literature reveals an apparent increase in the 
frequency of ovarian pregnancy associated with IUD's. This aspect of the problem, as well as the 
management of this unusual type of ectopic pregnancy, is discussed. The data available do not 
justify a conclusion that ovarian pregnancies are caused by IUD's. Unless future studies 
demonstrate a cause-and-effect relationship, this may be merely an interesting coincidence. 
However, it seems that more than just coincidence is involved, even though the mechanism is 


unclear. (AM. J. OBSTET. GYNECOL. 132: 134, 1978.) 


OVARIAN PREGNANCY is an interesting and relatively 
rare entity. The etiology is obscure. Boronow and as- 
sociates' list the possible etiologies as: (1) obstructed 
ovulation, (2) ineffective tubal function, (3) favorable 
surface phenomena, (4) parthenogenesis, and (5) 
chance. | 

Lehfeldt and colleagues? stated, in 1970, that ovarian 
pregnancy occurs in 1:40,000 deliveries, with a ratio of 


_ 0.7 ovarian pregnancies per 100 ectopic pregnancies. 


Since 1970, there has been an increasing number of 
re ports concerning ovarian pregnancy associated with 
the use of the intrauterine contraceptive device 
(IUD).?7* There has been speculation that the apparent 
increase in the incidence of this process may be related 
to the IUD itself. 

Presented here are four cases of ovarian pregnancy 
which occurred at Women's Hospital, Tampa, Florida, 
between November, 1974, and November, 1976, the 
first two years of operation for that hospital (Figs. 1 to 3 
and Table I). Of particular interest is the fact that each 
of these four patients had a Cu-7 IUD in situ at the 
time of conception. 


From Women's Hospital, an Affiliated Hospital of the 
University of South Florida College of Medicine. 


Presented as Official Guest at the Fortieth Annual 
Meeting of the South Atlantic Association of Obstetricians 
and Gynecologists, Acapulco, Mexico, January 21-26, 
1978. 


Reprint requests: Dr. Cyrus L. Gray, 5110 Neptune Way, 
Tampa, Florida 33609 
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Comment 


Hallatt," in his large series of tubal ectopic pregnan- 
cies associated with IUD's, demonstrated the well-rec- 
ognized phenomenon of an increase in ectopic preg- 
nancies in the presence of IUD's. His conclusions were 
consistent with those of other recent reports on ovarian 
pregnancy and IUD's, namely, that no evidence exists 
to implicate IUD's as causative factors.2~* ® 7 In fact, 
Lehfeldt and associates, hypothesized that tubal and 
ovarian pregnancies are relatively more frequent in 
IUD users than intrauterine pregnancies, because tubal 
pregnancies are less effectively prevented by IUD's, 
while ovarian pregnancies are not prevented. This is 
probably due to the fact that the mechanism of action 
of IUD's is hypothesized to be by local enzymatic or 
chemical action in the endometrial cavity and the Fal- 
lopian tube.? Thus, the apparent increase in ectopic 
pregnancies, in general, seems to be relative only to 
the number of intrauterine pregnancies prevented by 
the IUD. 

When the Women's Hospital statistics are brought up 
to date through September, 1977, it was noted that, 
during the added 10 months, there were no further 
ovarian pregnancies. The statistics up to that time show 
the total number of deliveries to be 8,136 and that of 
tubal ectopic pregnancies to be 86. The ovarian preg- 
nancy rate then is 1: 2,034 deliveries, with a ratio of one 
ovarian pregnancy to every 21.5 tubal pregnancies. 
This is significantly higher than the incidence in the 
population at large. Of related interest is the fact that 
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Fig. 1. Case 2. A chorionic vesicle with viable trophoblast amd villi found at one pole of hemorrhagic 
cyst completely surrounded by ovarian cortex. (Hematos y in and eosin. x 100.) 





Fig. 2. Case 3. Trophoblast implanted within center of corpus lutuem. (Hematoxylin and eosin. 


x 100.) 


eight of the 86 patients with tubal pregnancies (9.3 per 
cent) had IUD's. 

The actual diagnosis of ovarian pregnancy is based 
on the well-known, well-established criteria of Spiegel- 
berg. As summarized by Novak and Woodruff," these 


four «-rteria are: (1) The tube on the affected side must 
be normal: (2) the gestational sac must occupy the 
norr] position of the ovary: (3) the sac must be con- 
nectec to the uterus by the ovarian ligament: (4) un- 
questionably ovarian tissue must be demonstrable in 
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being seen 








e -ylin and eosin. x 100.) 


the wall of the sac. Several modifications of the original 
criteria have been proposed. These have been dis- 
cussed in the thorough review of ovarian pregnancy by 
Boronow and colleagues.! Each of the four present 
E. cases fulfills Spiegelberg's criteria. Pugh and associ- 


l 22 Gravida l, 40 days prior to l year 
para 1, being seen 
abortion) | 
2 19 Gravida 0 Not noted but said 9 mo. 
‘ to have been men- 
struating regularly 
3 29 Gravida 1, Could not be ascer- — 1 yr., 
para |, tained 9 mo. 
abortion 0 
4 22 Gravida 0 20 days prior to 9 mo 


ates,* however, suggest that Spiegelberg's fourth crite- 
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Presenting 
symptoms 





Clinical findings 








Heavy vaginal 3 cm. left adnexal mass and positive 
bleeding and pregnancy test 
pelvic pain for 
18 days 
Large pelvic mass 10 cm. cystic midline pelvic mass; sono- 
observed for graphy-confirmed cystic nature of 
about 4 mo. mass as well as a normal-sized uterus. 
Right lower Pelvic tenderness, especially right adnexa; 


quadrant pain 
and bleeding 
for two weeks 


initially thought to have pelvic in- 
flammatory disease, secondary to 
IUD; pain and bleeding became more 
severe; hemoglobin and hematocrit 
fell progressively; pregnancy test 
positive 

Bilateral adnexal tenderness and 
leukocytosis initially; falling hemoglo- 
bin and hemotocrit with development 
of 8 to 10 cm. right adnexal mass, 
and positive pregnancy test 
subsequently 


Right lower 
quadrant pain 
for about one 
week 





Fig. 3. Case 4. Immature chorionic villi within blood clot adherent to hemorrhagic ovary. (Hematox- 


rion is not as valid now as it was when it was originally 
proposed. Ovarian pregnancies now are diagnosed 
much earlier and management is more conservative. 
Wedge-resected ovarian tissue, rather than an entire 
ovary, is often sent to the laboratory. As such, ovarian 
tissue, trophoblast, and blood may be loosely inter- 
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Surgical procedures 





Curettage; laparoscopic 3 to 4 cm. enlargement of left ovary with 30 Gm. left ovary, 5.0 by 3.5 by 2.8 cm; 2.2 cm. hemor- 
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Gross findings at operation 
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Pathologic findings 7 E 


TE I 


examination; explora- adhesions to left side of uterus; posterior rhagic zone at one pole with a clear, fluid-filled sac M 
tory laparotomy and left broad ligament, and pelvic side wall. containing an intact fetus 0.5 cm. in length; micro- — 
eophorectomy Both tubes, right ovary, and uterus scopic sections typical of early gestation; uterine cu- — — 


normal 


Exploratory laparotomy; 9 to 10 cm. right ovarian cyst; hemor- 


rettings showed secretory changes with foci of de- - D. 
generating decidua IO 
7.0 cm. Serous cystadenoma of right ovary; wedge- 


right salpingooophorec- rhagic left ovary noted incidentally resected tissue from hemorrhagic left ovary słowed 
tomy; wedge resection (clinically thought to be a hemorrhagic a corpus luteum and a 0.6 cm. hemorrhagic Cyst..: Re 
ef left ovary. corpus luteum); uterus and both within which was found implantation site of chori- — rd 
tubes normal onic vesicle with viable trophoblast and villi (Bg. 1). . -ES 
Curettage; laparoscopic 1,500 to 2,000 c.c. of intraperitoneal Blood clot from right ovary contained abundaat im- - DE 
examination, explora- blood; hemorrhagic cystic area of right mature chorionic villi; one fragment of right-ovary - ET. 
torv laparotomy, and ovary (thought to be a hemorrhagic showed syncytiotrophoblast and cytotrophoblast im- —— 
wedge resection of corpus luteum); uterus, left ovary, planted within the center of a corpus luteum (Fig. - 225 
right ovary and both tubes normal 2); uterine curettings described as gestation-lixe en- —— 


Exploratory laparotomy 1,000 to 1,200 c.c. of old blood and 


dometrium, including Arias-Stella changes amd de- — — 
cidual stroma > EV 
Right ovary, 6.0 by 4.0 by 3.0 cm. with adherentblood Po 


anc right oopho- organized clots in pelvic cavity; 6 cm. clots; ovarian cortical stroma edematous and hemor- ries i. 

rectomy hemorrhagic right ovary adherent to rhagic;'within an adherent blood clot was a 04 cm. EM - 
posterior leaf of right broad ligament, sac lined by chorion, from which immature chori- È 
with organized blood clot within onic villi protruded into the surrounding blood clot da 

| ovary; uterus, both tubes, and left (Fig. 3) bt EX 

ovary normal TR 
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mingled in the microscopic sections. Therefore, it be- These cases should be managed aggressively, assoon 


hooves the surgeon to use care in his gross inspection 
" and description of the pelvic structures at the time of 
laparotomy. 

Hallat? in his study of 70 cases of tubal ectopic 
pregnancies, found that, in 85 per cent of cases, the 
symptoms were first attributed to the IUD, pregnancy 
not being suspected. This supports the conclusions of 
Levir. and associates? that ectopic pregnancy should be 
ruled out if the symptoms are suggestive rather than 
the assumption made that they are only IUD-related. 
Indeed, in half of the present series, the admitting 
diagnosis was pelvic inflammatory disease. 

There has been an increasing number of reports of 

E unilateral tuboovarian abscesses with IUD's.!': 12 While 
this is a relatively rare phenomenon, in patients pre- 
semting with the symptoms suggestive of ectopic preg- 
nancies with IUD's, tuboovarian abscess should be 
considered. This was actually part of the differential 
diagnosis in Case 4 prior to operation. - 
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as the possibility of ectopic pregnancy is seriously con- 
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vausm wherever possible. Cystectomy and wedge reis 


section are often possible and may enable the patient to i i ' 


retain both adnexa. Routine salpingectomy, in orderto — — 
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determine if the ovary is the primary site, should be . a 

strongly discouraged. AUS 
I: has been suggested that in the operating room - " | 

careful examination of blood and clots from hemeperi- — D 
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toncum associated with hemorrhagic ovaries mightin- ^. 


crease the accuracy of diagnosis of ovarian preznan- 


cies.* ^ ? There might then be slightly fewer diagnoses d 
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Discussion 


DR. P. J. BOUIS, JR., Tampa, Florida. The presenta- 
tion by Gray and Ruffolo is both timely and clinically 
important, timely because the IUD is becoming more 
and more popular as a method of contraception since 
oral contraceptives are being looked upon with some 
disfavor and clinically important because, with the in- 
creased use of IUD’s, the clinician must be aware that 
symptoms thought to be IUD-related may, in fact, rep- 


. resent an ectopic pregnancy. 


The reported incidence of ovarian pregnancy in the 
general population is 1 in 40,000 deliveries, with ovar- 
ian pregnancy accounting for approximately | per cent 
of all ectopic pregnancies." ? 

However, patients using the IUD may be at a nine- 
fold greater risk than the general population for devel- 
oping an ectopic gestation with the incidence of ovarian 
pregnancy being one in every nine ectopic pregnan- 
cies.? The authors’ statistics at Women’s Hospital show 
the ovarian pregnancy rate to be one per 2,034 de- 
liveries. This is a twentyfold increase above reported 
ratios. However, it must be kept in mind that all four of 
his patients with ovarian pregnancy were using IUD's 
at the time. His ratio of one ovarian pregnancy to every 
21.5 tubal pregnancies is higher than the reported 
norms, but here Dr. Gray is combining ratios of both 
IUD users and non-IUD users. 

Also the authors reported 86 tubal pregnancies oc- 
curring during the same period, with eight of these 
patients having an IUD in place at the time. This means 
that a total of 12 patients wearing IUD's had ectopic 
pregnancies and that four of these patients had an 
ovarian pregnancy; yielding a ratio of one ovarian 
pregnancy to every three ectopic pregnancies with an 
IUD in place. This is an incidence three times higher 
than that reported in the literature. These statistics 
tend to weaken the theory that ectopic pregnancy, even 
in the presence of an IUD, is more prevalent in lower 
socioeconomic groups since Women's Hospital is a pri- 
vate institution that draws its patient population from 
the middle-and upper-income factions of Tampa. 

Each of the four cases represented met the criteria of 
Spiegelberg. However, as pointed out by the authors, 
Speigelberg's fourth criterion is not being utilized by 
some investigators as much as in the past.* This crite- 
rion, which states that ovarian tissue must be demon- 
strated in the wall of the sac, is being applied rather 
loosely today since conservative management of ovar- 
ian pregnancy with wedge resection and sparing of the 
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Fallopian tube on the affected side is becoming the 
standard mode of therapy. Also, during operative 
intervention, trophoblastic and ovarian tissue mixed 
with blood and serous exudate may be lying free in the 
pelvis. 

Although many theories have been proposed as to 
the mode of action of IUD's, the more commonly ac- 
cepted mechanisms are related to: (1) the initiation of a 
sterile, inflammatory response in the endometrium 
with subsequent release of lytic enzymes that flow in a 


retrograde fashion into the Fallopian tubes, and (2) the 


release of prostaglandin and/or prostaglandin-like 
substances that effect uterine and tubal motility?" "° 

Whatever the mechanism responsible it has been 
demonstrated that IUD's do not prevent conception, 
therefore, the increased incidence of ectopic preg- 
nancy may be related to the fact that patients who use 
the IUD probably are exposed to pregnancy far more 
often than the fertile patient who uses no method of 
contraception. The fertile patient using no protection 
may conceive and would not be exposed to pregnancy 
again during gestation, whereas the patient using the 
IUD can be exposed to pregnancy every month. In 
conjunction with this idea is the fact that the IUD does 
a good job of preventing intrauterine pregnancy and a 
rather modest job of preventing tubal pregnancy but 
does nothing at all to prevent ovarian pregnancy.” 

In other words, IUD's themselves do not directly 
cause ectopic pregnancy but rather they sharply reduce 
the likelihood of uterine implantation. Therefore, a 
pregnancy that does occur is much more likely to be 
extrauterine.! 

Prior to widespread use of IUD's the obstetrician and 
gynecologist with an average practice might never en- 
counter an ovarian pregnancy; today, however, the pic- 
ture has changed. To reiterate what I believe to be the 
important aspect of the authors’ presentation: The 
clinician must be ever mindful that symptomatology 
thought to be related to the IUD itself, namely, heavy 
bleeding, pelvic pain, and pelvic inflammatory disease, 
may, in reality, be the symptoms of an ectopic preg- 
nancy. 
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Postgraduate Review Course in Obstetrics and Gynecology 


A Postgraduate Review Course in Obstetrics and Gynecology, sponsored by the popa 
ment of Obstetrics and Gynecology, the Universite >f Chicago, Chicago, Illinois, will be 
presented October 17-20, 1978. Areas to be covered - rclude: Gynecologic Endocrinology, 
Fetal-Maternal Medicine, Oncology-Pathology-Cym ogy, and other Een topics. Fees: 


" $250 regular; $125 residents. 
e For details write: Hiro Tokubo, Chicago Lying-In Hospital, 5841 S. Maryland Ave., 
a Illinois 60637. 
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Maternal deaths from ectopic pregnancy in the South 
Atlantic region, 1960 through 1976- 


The authors have calculated the maternal mortality rates from ectopic pregnancy in the 
Southeastern United States. Between 1960 and 1975 81 per cent of 207 ectopic deaths occurred in 
nonwhite women. A more detailed Study of 24 deaths from ectopic pregnancy in North Carolina 
shows that from 1961 to 1976 4.2 per cent of all direct obstetric deaths and 15.9 per cent of deaths 
from hemorrhage were due to ruptured ectopic gestation. The most striking observation was the 
dramatic reduction in deaths from ectopic pregnancy among nonwhite women. Maternal mortality 
rates for ectopic pregnancy should properly be based on the conception rate, consisting of live 
births plus abortions rather than live births alone. Missed diagnosis of ectopic pregnancy as a factor 


in maternal mortality rate requires more intensive education 
physicians. (AM. J. OBSTET. GYNECOL. 132: 140, 1978.) 


_ ECTOPIC PREGNANCY continues to be a significant 


cause of maternal deaths. In 1937, it was the seventh 


DA. leading cause of maternal deaths in the United States. 


During the period 1955-1963, 6.5 per cent of all ma- 


. ternal deaths were due to extrauterine gestations! and 


in a recent analysis of North Carolina data from 1971 
to 1975, ectopic pregnancy caused 5.8 per cent of all 
deaths directly attributable to obstetric causes.” 

Recent reports also suggest that ectopic gestations 
are increasing. At the Kaiser Foundation Hospital, Los 
Angeles, the rate increased from one per 111 preg- 
nancies in the period 1953-1958 to one per 76 preg- 
nancies in 1969-1974.° A similar increase has been 
noted at the North Carolina Baptist Hospital where the 
incidence increased from one per 222 live births in 
1966-1972 to one per 88 live births during the past 
four years. 

These observations indicate that a reappraisal of fac- 
tors leading to maternal deaths from ectopic pregnancy 
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al efforts directed toward primary-care 


is timely if we are to prevent an increase in such deaths. 
Therefore, the present study was undertaken to de- 
scribe trends in the occurrence of deaths from ectopic 
gestations and to characterize major causal factors. 
State and regional trends will be presented for the 
South Atlantic states. The North Carolina statistics 
closely parallel those of the other states in the region. A 
detailed analysis of North Carolina data will be used to 
illustrate causal factors. 


Materials and methods 


Birth and death rates from ectopic pregnancy were 
obtained from the National Center for Health Statis- 
tics, Department of Health, Education, and Welfare, 
for each of the South Atlantic states and the District of 
Columbia for the years 1960 through 1975 and were 
analyzed by race to determine maternal mortality rates 
(maternal mortality rate equals deaths per 10,000 live 
births) in five-year groups. 

Records of the Committee on Maternal Health of the 
North Carolina Medical Society for maternal deaths 
occurring from January 1, 1961, through December 
31, 1976, were reviewed. All deaths were initially iden- 
tified from death certificates recorded by the North 
Carolina Department of Vital Statistics, Health Services 
Division. Ectopic pregnancy was listed as the cause of 
death on 26 certificates. The diagnosis was document- 
ed by a surgical procedure or a postmortem examina- 
tion in all except two cases. These 24 confirmed cases 
comprise the data base for the North Carolina analysis. 
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Results 


Seuth Atlantic region. From 1960 through 1975, the 


number of live births totaled 7,227,682 (32 per cent, 

nonwhite) and there were 207 deaths from ectopic 

pregnancies (81 per cent, nonwhite). Deaths and ma- 

ternal mortality rates by state and race are shown in 

Fig. 1. From the periods 1960-1965 to 1971-1975, live 

births decreased 29 per cent and deaths from ectopic 
M» 
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| pregnancy decreased 56 per cent. In general, the re- 
| gional trends reflect similar ones in each of the states 
and -he District of Columbia (Table I). Mortality rates 
defined by race in five-year groups are shown in Table 
IL The nonwhite maternal mortality | rates have de- 
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i VOC. White 0-0.0 
Non-White 23-1.2 
Total 23-0.9 


White IO -0.10 
Non - White 26-0.8! 
Total 36-026 


White 6- 0.06 
Non - White 21- 0.44 
Total 27-0.28 


White 3-0.06 
Non-White 18-0 54 
Total — 21-0.25 


White 8- 0.08 
Non- White 38-075 
Total 46 -O. 3I 


White 12-0.09 
Non-White 42-0.90 
Total 94-0. 3I 
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Fig. 1. Deaths from ectopic pregnancies in the South Atlantic 
states and District of Columbia from 1960 to 1975. Absolute 
number and rates per 10,000 live births are shown by race. 
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Fig. 2. Graph showing the marked reduction in maternal 
mortality rate from ectopic pregnancy among nonwhite 
women as compared to an essentially unchanged rate in white 
women. 
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Fig. 3. Graph showing constant decrease in hemorrhage 
deaths in North Carolina from 1961 through 1976, parallel- 
ing a similar decrease in direct obstetric deaths. Ectopic preg- 
nancy deaths became a relatively greater portion of direct 
obstetric deaths as other causes of hemorrhage deaths de- 
clined. 


1,517,232 live births and 563 direct obstetric deaths 
from all causes, for a maternal mortality rate of 2.71. 
One hundred and fifty-one deaths were due to hemor- 
rhage (maternal mortality rate, 1.0) and 24 were caused 
by ruptured ectopic pregnancy (maternal mortality 
rate, 0.16). Therefore, 4.2 per cent of all direct obstet- 
ric deaths and 15.9 per cent of hemorrhage deaths 
were due to ectopic gestations. Trends in these deaths 
over the 16 year period in four-year groups are shown 
in Figs. 3 and 4. It-is evident that while maternal 
mortality rates for direct obstetric causes and hemor- 
rhage have declined steadily, the ectopic pregnancy 
rates have essentially been constant, with a possible in- 
creasing trend in the period 1973-1976 (Fig. 3). This 
results in a progressive increase in the percentage of all 
deaths caused by ectopic pregnancy — 10.4 per cent of 
direct obstetric deaths and 39 per cent of hemorrhage 
deaths in the period 1973 through 1976 (Fig. 4). 
Detailed data about the 24 deaths in North Carolina 
are presented in Tables III through VI. Seventy-five 
per cent of the deaths were in nonwhite women. Thus 
the nonwhite maternal mortality rate of 0.38 was 6.3 
times the white rate (0.06). All 20 women with a re- 
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Fig. 4. Graph showing the sharp increase in percentage of 
hemorrhage and direct obstetric deaths caused by ruptured 
ectopic pregnancy in North Carolina from 1969 through 
1976. 


corded clinical history complained of pain. Two thirds 
of them had abnormal menses or amenorrhea and half 
complained of nausea and vomiting with or without 
diarrhea. The laterality of the ectopic gestations was 
divided equally. When individual cases were analyzed 
with respect to delay in therapy, the physician alone 
was responsible two thirds of the time and delay caused 
by the physician plus patient and/or family occurred in 
8 per cent of the cases. 


Comment 


The advent of legalized abortion poses a significant 
dilemma for present and future comparison of mater- 
nal mortality statistics. It has been suggested that the 
traditional method of calculating maternal mortality 
according to live births needs to be modified to include 
elective abortions. In the case of morbidity exclusive to 
the last half of pregnancy, this suggestion seems inap- 
propriate, but with respect to ectopic pregnancies, we 
would agree with a redefinition since the occurrence of 
extrauterine pregnancies is more a function of the 
number of conceptions rather than live births. In the 
present report we have calculated maternal mortality 
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Table III. The age, race, and parity of 24 women 
whe died from ectopic pregnancy in North E: 
Car>lima for years 1961 through 1976 ies 
Age: | di 
Average (yr.) 28.6 D c 
Range (yr.) 15-44 5 
=25 yr. 69% ie 
Race: TE 
White (N = 6) | 25% 2 
Nonwhite (N — 18) 7596 E 
Parity: d 
Average 3.6 a E 
Range 0-13 Ta 
Hi 
y 
Table IV. Percentages of clinical symptams of p 


pair of abnormal bleeding, of syncope, and in EC. 
gastrointestinal tract in 24 patients who died from - | 
ectap.c pregnancy in North Carolina in years 19€ 1 
threugh 1975; percentage of symptoms asting 
more than 24 hours is shown 


: "E 





Symptoms i % é Er ^ A 
Pain | 100 1. "E 
Abnormal bleeding or amenorrhea 65 Eo 
Syncope 75 GEL 
Gastrointestinal symptoms: E 
. Nausea and vomiting 50 FE 
Diarrhea 20 B 
Duration of symptoms >24 hr. 80 - PHP 
xxr y 
Tab e V. Documentation of pregnancy by surgery Er 
or postmortem examination in 100 per cent of 24 X 
. . m. 
maternal deaths from ectopic pregnancy in North E 
Carolma for 1960 through 1976; site of ectopic — ; 


gestat on shown in 79 per cent of cases 


1960-1975 % i 





T eicl deaths: 24 10D ry 
Operation performed 7 see n 
Postmortem examination 17 7 E 

Sie of pregnancy: Et 
Left tube 8 33 e. 
Right tube 8 33 — Bye 
Both tubes l 1 e 
Cornua 2 3 EG 
Unspecified 5 21 EB 
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Tabie VI. Responsibility for delay in diagnosis and i 
treatment of 24 women who died from ectopic — = —— 


pregnancy in North Carolina from 1960 through 1976 
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rates according to the traditional definition but one 
must recognizé that traditional calculations determine 
maternal mortality rates for the years after 1970 and 
that these are not comparable to those rates of earlier 
years. The North Carolina data are illustrative of this 
point since standardized reports of pregnancy termi- 
nation have been mandatory ever since abortion stat- 
utes were liberalized. From 1971 to 1975, there had 
been a steady decline in live births from 95,527 to 
80,885, while the number of pregnancy terminations 
increased from 4,378 to 19,960. If one considers the 
sum of reported live births and reported elective abor- 
tions to approximate the total number of conceptions, 
then the number of conceptions remained constant at 


about 100,000 per year. From 1971 through 1975, only 


87.6 per cent of conceptions resulted in live births. 
Therefore, to be comparable to pre-1971 maternal 
mortality rates, the maternal mortality rates for 1971 to 
1975 should be reduced by 12.4 per cent. In other 
words all of the maternal mortality rates after 1970 
presented herein for each state are deceptively high by 
a factor proportional to the number of pregnancy 
terminations. 

Overall, maternal mortality rates from ectopic preg- 
nancies in the South Atlantic region have decreased 
more than 40 per cent from the period 1960-1965 to 
that of 1971-1975. However, this improvement applies 
only when deaths are evaluated irrespective of race. 
The most striking observation in this report is the 
dramatic reduction in deaths of nonwhite as compared 
to white subjects, whose death rates have remained es- 
sentially constant. This implies that factors other than 
improved diagnostic acumen are primarily responsible 


= for the reduction in deaths. We would suggest that im- 


provement in socioeconomic status, better patient edu- 
cation, and easier access to the medical system with 


increased availability of physicians trained to “think ec- 


topic pregnancy" are of major importance. This opinion 
is supported by the North Carolina experience. 
Review of case reports revealed a number of 


. noteworthy diagnostic pitfalls. In addition to abdomi- 
nal pain, other gastrointestinal symptoms were encoun- 


tered prominently in ectopic pregnancy. Nausea and 
vomiting following severe pain are not necessarily indi- 
cative of gastrointestinal disease. 

In one instance the physician was dissuaded from his 
original diagnosis of ectopic pregnancy by a negative 
culdocentesis. Culdocentesis can be extremely helpful 
if it is positive for blood in the cul-de-sac, however, a 
negative tap should not cause one to dismiss the diag- 
nosis of ruptured ectopic pregnancy. Laparoscopic 
pelvic examination is a relatively nonmorbid procedure 
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and should be used freely in making a diagnosis when 
pelvic pathologic examination is obscure. 

The wearer of an intrauterine device (IUD) who ex- 
periences pain and bleeding is encountered with in- 
creasing frequency in practice. The incidence of ec- 
topic pregnancy is increased in IUD users.’ 

A glaring factor involved in this series of deaths from 
ectopic pregnancy is the episodic care that patients re- 
ceived. Proper follow-up was not always arranged and 
patients often saw other physicians in a “medical 
roulette" fashion. This practice does not favor the 
prompt solution of a difficult diagnostic problem. The 
misdiagnosis of pelvic inflammatory disease is a most 
frequently encountered pitfall. Popularly used preg- 
nancy tests are positive in about half of patients with 
ectopic pregnancy.’ A positive pregnancy test should 
increase suspicion of ectopic pregnancy in suggestive 
cases, however a negative test should not be accepted as 
evidence against the diagnosis. Radioreceptor assays 
for pregnancy will be positive earlier and more fre- 
quently than the standard latex agglutination tests. 

Over the entire study period, diagnostic delay in the 
deaths of white subjects was attributable to the physi- 
cian alone in five cases and was a major factor in the 
sixth case. Alternately, during the 1961-1968 period, 
patient delay in seeking or her inability to get medical 
attention occurred in almost half of the nonwhite 
deaths, whereas during the last eight years the physi- 
cian alone delayed treatment in all seven cases where a 
history was known. 

Of the 18 cases where physician delay was apparent, 
10 women had been seen in a physician's office or in an 
emergency room and discharged after a misdiagnosis. 
Eight women had been hospitalized for sufficiently 
long periods that, had an accurate diagnosis been made 
or suspected, curative surgery should have resulted. 

It seems evident from this review that any further 
reduction in the morbidity and mortality rates from 
ectopic pregnancies must depend in large part on con- 
tinuing physician education. As obstetrician-gyne- 
cologists, we would like to think that we would not 
fall into the diagnostic traps presented herein. How- 
ever we must remember that by the very nature of our 
specialty, we continually think pregnancy and its complica- 
tions. Neither are such thought processes necessarily 
typical of nongynecologists who frequently staff our 
emergency rooms nor of the paramedical personnel 
who often staff our family planning clinics and rural 
health centers. Therefore, our obligation seems clear. 
By continual and repetitive teaching encounters of 
whatever kind we must increase an awareness of preg- 
nancy and its complications. Since ectopic pregnancies 
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are ubiquitous and may coexist with or simulate many 
medical or surgical emergencies, they will be diagnosed 
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with increased frequency only if the physician dunks — 


ectopre. 
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Discussion 


Dr. W. G. RODGERS, Spartanburg, South Carolina 
(Official Guest). As one reviews this rather extensive 
summary of data relating to the maternal mortality rate 
from ectopic pregnancy in our South Atlantic region, 
he must accept the reality that ectopic pregnancy has 
been and is still a formidable enemy in man’s propaga- 
tion. The statistics, which are compatible with works of 
other authors, and the cases in this article speak for 
themselves and need very little further explanation. As 
one reviews the literature on this subject, one finds 
variations in the frequency of ectopic pregnancy and 
the maternal mortality rate related to ectopic preg- 
nancy. One thing that seems to be pointed out repeat- 
edly is alluded to by these investigators is the increasing 
incidence of ectopic pregnancy. If the incidence of ec- 
topic pregnancy is indeed increasing then the control 
of the maternal mortality rate will surely become more 
of a problem. Several factors have been incriminated as 
influencing this increase. The one factor that everyone 
bespeaks as influential is the relationship of the inci- 
dence of pelvic inflammatory disease and ectopic preg- 
nancy. Niles and Clark,' Kleiner and Roberts,’ and 
others have found that this may be as high as 50 per 
cent, the theory being that with the use of antibiotics we 
are arresting the disease process prior to the complete 
occlusion of the Fallopian tubes. This results in damage 
and scarring of the Fallopian tubes which in turn alter 
norma! transport of the fertilized ovum. With gonor- 
rhea being reported with almost epidemic frequency in 
some areas we surely will see more problems. New etio- 
logic factors have come to light in the more recent past. 
An association of ectopic pregnancy and the intra- 
uterine device (IUD) has become more apparent.? The 
IUD does not increase the absolute incidence of ectopic 
pregnancy but actually reduces it by reducing the 
fertility rate. IUD's have been reported as decreasing 
intrauterine implantation by 99.5 per cent and tubal 
implantation by 95 per cent, and as not affecting ovar- 
ian implantation.* In other words, the IUD reduces the 
incidence of implantation of fertilized ova, but in such 
cases there is a much greater chance of ectopic implan- 
tatien. Even more striking is the relative increased inci- 
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dence of ovarian pregnancies in the IUD users? ® As © 


moze induced abortions are done, we may see a con- 
contant increase in ectopic pregnancies. Panayotou 
and associates’ showed a tenfold increased risk cf ec- 
top:- oregnancy in cases of previous induced abortion. 
Wher doing induced abortions, one must review the 
path alegy report or he may well mistake an early ec- 


top:- »regnancy for an early intrauterine pregnancy. It — 
also ‘ras been suggested that the use of large doses of © 


estrogen as the morning-after pill may increase the 


relaxe incidence of ectopic pregnancy. In repor:s by _ 


Mores and Van Wagener? of 29 pregnancies resulting 


from failure of this method, there were three ectopic — 
pregmancies or a tenfold increase over the expected - 


rate. [t is generally accepted that ectopic pregnancy 
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often repeats itself. A convenient rule to remember is _ 4g 


that if 10 women were to have ectopic pregnancies, five — - 


will subsequently have normal intrauterine pregnan- 
cies ar c one will have an additional ectopic pregnamcy.° 
Wita these causative factors in mind, one must ad- 


dress aimself to the primary problem of the reduction - 


of the maternal mortality rate as related to ectopic 


pregmancy. In this study, we have seen an overal re- 


duccom in the maternal mortality rate by 40 per cent in 
the ^cars reviewed. If one looks at this fact in depth 
and questions “why,” the answer is an overall im- 
provement in medical coverage in general and nct so 
muc: a credit to our specialty. The maternal mortality 


rate has not changed significantly for white subjects but — 
has decreased in the nonwhite group. One woulc as- - 


sume that during the years reviewed that on the waole 
the r omwhite subjects were indigent and the white sub- 


jects were private patients. As the socioeconomic status, - 


awareness of medical needs, and transportation for the 
nonwtite group have improved, the maternal mortality 
rate has decreased. The crux of the problem then lies 
with ws and the proper early diagnosis of this maady 
and adequate treatment of the patient. One must 
“think ectopic pregnancy" to diagnose ectopic preg- 


nancy. These authors have statistically listed the 


subjective and objective symptoms of the patient pres- 
entirg with an ectopic pregnancy. This compares fa- 
vorabl, with other similar reports.'° Pelvic and abdom: 





inal pain seems to be the universal complaint. A good 
rule of thumb is that any woman in the childbearing 
age with abdominal pain must be considered to have an 
ectopic pregnancy until disproven. We are all aware of 
the diagnostic tools available to us. In the past, the slide 
latex agglutination pregnancy tests were reported as 
being positive in only 50 per cent of ectopic pregnan- 
cies. With the wider availability of the much more sen- 
sitive serum immunoassay pregnancy test, the percent- 
age has risen significantly."' Culdocentesis is only help- 
ful if positive. Laparoscopy has already made its place 
in our diagnostic armamentarium. I submit to you that 
ultrasound can be equally as helpful. Ultrasonic tech- 
niques are in the embryo stage (forgive the pun) but do 
provide noninvasive diagnostic accuracy. With ul- 
trasound, it may be difficult to see an ectopic gestation, 
but if one is faced with a differential diagnosis of ec- 
topic pregnancy and there is a lack of an intrauterine 
gestational sac, one would certainly be justified in 
further exploration by either laparoscopy of laparot- 
omy. The cystic nature of the ectopic pregnancy makes 
it difficult to distinguish from a corpus luteum or other 
cystic adnexal structures. But again, with a positive test, 
no intrauterine gestational sac, and an adnexal mass, 
one would explore the pelvic cavity irregardless of the 
results of culdocentesis. This problem has recently con- 
fronted our practice. I have several slides that will give 
us a better picture of what was seen on ultrasound in a 
girl with an early, unruptured ectopic pregnancy. 

It is my bias that ultrasound can be as helpful as 
culdocentesis and/or laparoscopy in the diagnosis of 
ectopic pregnancy. With the advent of smaller and 
more compact ultrasonic units, this can be and is a 
good office procedure. My colleagues and I have been 
using a real-time unit in our office for approximately 
one year and have found that it is now a necessary tool 
and not a luxury. 

The authors have my vote for a review of the method 
of determining the maternal mortality rate in view of 
the number of induced abortions. 

In summary, to decrease the maternal mortality rate 
secondary to ectopic pregnancy we, as obstetricians and 
gynecologists, must be more aggressive in our search of 
and treatment for ectopic pregnancy. The educators 
must program the primary-care physicians to search 
for ectopic pregnancies. Again, as we learn to "think 
ectopic pregnancy" we will improve our statistics. 
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DR. ALLAN G. W. MCLEOD, Miami, Florida. In times 
when we can send men to the moon it is sad that we 
should sit here and listen to a report of an increasing 
proportion of maternal deaths due to ectopic preg- 
nancy. Even more disheartening is the fact that almost 
nothing that has been said is new. 

Everyone in this room should know that pain is the 
commonest symptom of ectopic pregnancy and that 
abnormal uterine bleeding occurs in a large proportion 
of patients but perhaps less well recognized is the fre- 
quency of complains related to the gastrointestinal tract 
and the lengthy duration of symptoms. 

Only a small percentage of cases actually present 
with classical acute onset. 

The cases described reveal all the classical indices of 
suspicion that tend to be ignored and the pitfalls in 
diagnosis. 

A careful history is of primary importance and will 
frequently indicate the diagnosis, likewise a careful 
physical examination cannot be overstressed. 

The woman who has had an ectopic pregnancy is at 
increased risk for a subsequent one. The more recently 
reported increased risk of ectopic pregnancy in the 
IUD user must be made known more widely. 

Failure to perform a culdocentesis or to understand 
how to correctly interpret a "dry tap" is well demon- 
strated. Delay in getting the patient to the operating 
room continues to be a major factor. Frequently the 
obstetrician-gynecologist has a great deal of difficulty 
convincing his colleagues in anesthesiology that the 
best way to resuscitate the patient is to tie off the 
bleeding! 

Pelvic inflammatory disease that does not respond to 
treatment must be considered as a possible ectopic 
pregnancy. 

It is even more important to seriously consider the 
possibility of ectopic pregnancy before assuming that 
pelvic inflammatory disease is the problem. 

I re-emphasize strongly that laparoscopy is indicated 
when doubt exists. It is a relatively benign procedure 


h 


and in our hands has produced an increase in the 
number of ectopic pregnancies diagnosed before rup- 
ture and has enabled the tube to be saved in a few cases, 
albeit a controversial issue not to be discussed further 
here. If laparoscopy is not possible, colpotomy or lapa- 
rotomy should be considered. Absolutely no patient 
should be discharged when the diagnosis is doubtful. 
Ultrasound has been increasingly helpful. What per- 
centage of the cases were detected in early second 
trimester? Physician delay was involved in 67 per cent 
of cases; unfortunately such occurrences are not 
unique to North Carolina. I concur that education of 
physicians in fields other than obstetrics-gynecology, 
especially internists and family practitioners, is impor- 
tant and that this type of report should be published in 
the journals read by these individuals as well as by 
nurse practitioners, nurses, midwives, and others in 
paramedical fields. Bear in mind, nothing is more typical 
than the atypical ectopic pregnancy. 

Patient delay factors are also significant but perhaps 
more understandable. 

In Florida we have seen a similar fall in nonwhite as 
opposed to white mortality rates due to ectopic preg- 
nancy. | 

The comment regarding the method of calculating 
mate rnal mortality rate in early pregnancy is well taken. 

As a member of the State Maternal Mortality Com- 
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mite I should like to ask the authors how they have 


solved the problem of recording maternal deaths in - 


North Carolina? There is no accurate system in Florida! 
I have tried repeatedly (without any success I might 
add. tc have the death certificate amended to include 
the :uestion, to be checked, “yes” or "no," "If a woman, 


. was the deceased pregnant or had she been pregpánt 


within the past 90 days?" 
I carry the "think ectopic" concept a stage further 
thar Dr. May and his associates and stress to stucents 


and residents alike that they must assume that every - 


woraan between the menarche and the menopause who 


complains of abdominal pain has an ectopic pregnancy - 
unt- proven otherwise. We as obstetricians must look at 
physician delay factors critically. Are we to blame? Have 
we failed to deliver the correct message to our col- 


leagues and students or has the elective nature of many 
training programs removed the student from this area 
of instruction? 

I congratulate Dr. May and his colleagues ona dies 
ren: nder of the lethal nature of ectopic pregnancy and 


urge each member of the audience to take heed of it _ 
and_ upon returning home, to discuss the subject atthe — 
local medical society and other appropriate meetings. 


Then hopefully in the future we can discuss the elimi- 
nation of deaths due to this cause in the South Atlantic 


regia. 
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THE PURPOSE of this paper is to emphasize the need 
for treating patients and for clinical investigation of the 
Fallopian tubes and ovaries when there is cervicovagi- 
nal cytologic evidence of adenocarcinoma, if other sites 


. of intra-abdominal primary malignancy have been 
ruled out, and if the endometrium and endocervix 


have been found to be normal. 

The early diagnosis of ovarian and Fallopian tube 
malignancies leaves much to be desired and is rare in 
asymptomatic women. Cul-de-sac aspirations and wash- 
ings as a screening procedure in an effort to cope with 
the early diagnosis of adnexal malignancy have not 
been encouraging. Studies by Keettel and colleagues! 


showed malignant cells shed in the peritoneal fluid in 


16 of 44 Stage IA ovarian tumors (unilateral, freely 
movable ovarian mass with an intact capsule). 

Bagley and associates? and Piver and co-workers? 
have reported on the value of pretherapy peritoneos- 
copy examination in patients with known ovarian 
cancer. Utilization of the laparoscope in gynecologic 
practice is in its infancy, therefore its impact is un- 


.. known. With these thoughts in mind, the following 


three cases, occurring during one year, are presented. 


Case reports 
Case 1. A patient, 61 years of age, who was nine years 
into menopause, was taking conjugated estrogens* and 
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These case presentations are submitted to focus attenti 
cytologic results compatible with adenocarcinoma in the face of benign endocervical and 
endometrial tissue and in the absence of clinically detectable adnexal disease. Two patients were 
found to have primary ovarian malignancy, and one patient had adenocarcinoma of the distal end of 
the right Fallopian tube. Provided that there is confidence in the cytologic diagnosis and that primary 
disease has been ruled out elsewhere, the clinician is encouraged to utilize additional diagnostic 
methods, such as laparoscopic visualization of the pelvis and peritoneal fluid studies, in an attempt 
to facilitate early diagnosis of nonpalpable adnexal disease. (AM. J. OBSTET. GYNECOL. 132: 148, 





Adnexal malignancy detected by cervical cytology 


on on positive (Class V) cervicovaginal 


having occasional spotting. The Papanicolaou smear 
was re ported as positive for adenocarcinoma. A re peat 
smear was again positive for adenocarcinoma. Estrogen 
medication was discontinued. Curettage and cervical 
biopsies revealed benign uterine tissues, and pelvic ex- 
amination using an anesthetic was normal. The smear 
at the time of her postcurettage checkup was again 
positive. The patient refused laparoscopic evaluation 
and subsequently relocated. Similar problems arose 
after the relocation— positive Papanicolaou smears and 
a second curettage done six months after the first one 
which contained malignant tissue fragments, probably 
metastatic to the endometrium and consistent with 
papillary adenocarcinoma. The endometrial glands 
and endocervical epithelium contained no malignancy. 
Once again the patient refused exploration until the 
sudden onset of ascites some two weeks following the 
second curettage. 

Laparotomy revealed primary serous cystadenocar- 
cinoma of the left ovary measuring 7.0 by 4.5 by 3.5 
cm. with metastatic disease in the right ovary, Fallopian 
tube, and omentum. Treatment with chemothera peu- 
tic agents was then started. 

Case 2. A 79-year-old asymptomatic woman was seen 
for her routine yearly checkup. Pelvic examination was 
normal; however, the Papanicolaou smear taken at that 
time showed a few cells that were suggestive of 
adenocarcinoma (Class V), and a calcospherule or 
psammoma-like body (Fig. 1) was present. On the basis 
of the latter, a primary serous cystadenocarcinoma of 
the ovary was felt to be the most likely diagnosis. Gas- 
trointestinal studies were normal. The patient under- 
went laparotomy with total abdominal hysterectomy, 
bilateral salpingo-oophorectomy, and resection of a 
portion of her omentum. 

Gross inspection of the abdominal cavity and pelvis 
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Fig. 1. Case 2, A. W., cervical smear. Psammoma body and 
associated adenocarcinoma cells. (Papanicolaou stain. X630.) 


revealed a small, 1.5 by 1.5 by 1 cm. growth in the 
fimbriated end of the right tube. There was a small 
omental metastatic lesion. The pathologic diagnosis 
was a Grade 3 papillary adenocarcinoma of the right 
tube and Grade 3 papillary adenocarcinoma of omen- 
tum censistent with Fallopian tube primary. The en- 
dometrium was atrophic; however, there were small 
metastatic tumor implants on the posterior serosal sur- 
face of the uterus. The ovaries were atrophic and did 
not contain tumor. Abdominal fluid was positive for 
malignant cells. 

No gross tumor remained following the procedure, 
and she is undergoing chemotherapy treatments. 

Case 3. At 10 months into menopause a 53-year-old 
patient was seen by her gynecologist for a routine 
physical examination and Papanicolaou smear. The 
examiration was normal, but the smear contained a 
few clusters of cells compatible with adenocarcinoma 
(Class V) (Fig. 2). 

A diagnostic curettage was performed and was 
found to be negative. Gastrointestinal studies were 
normal. The patient agreed to a laparotomy, which 
failed to reveal any obvious pathology. A total hysterec- 
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Adnexal malignancy detected by cervice 
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Fig. 2 Case 3, E. E., cervical smear. Two clusters of malignant E 


cells indicative of adenocarcinoma. (Papanicolaou sain. 
x630) j 


tomy and bilateral salpingo-oophorectomy were per- 
formed. i 
Pathologic studies revealed grossly normal uterus, 
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tubes, and ovaries. The left ovary measured 3 by 2.5 by | 


| cm. and showed a few gray nodulations ranging from 
0.1 æ 0.3 cm. in diameter on the surface, and a 


somewhat circumscribed area adjacent to the hilus of — 


the left ovary measured 0.5 cm. (Fig. 3). A few similar 
minute (0.1 to 0.3 cm.) areas were noted on the surface 


of the right ovary. The final pathology ciagnosis was - 


moderately well-differentiated adenocarcinoma of left | 


ovary with metastasis to the cortex of the right ovary, — 
benign tissue in Fallopian tubes, atrophic endometri- — 


um, and benign tissue in the cervix. 
The patient is receiving chemotherapy. 


Comment 


Cell studies of the vagina and cervix to detect ad- 
nexal malignancy are of little value unless they are 
positive. The association of positive cervicovaginal | 
cytologic results and negative curettage enhances the 
probzbility of an adnexal or other intraabdominal 
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Fig. 3. Case 3, E. E., surgical specimen. Adenocarcinoma surface of ovary. Hematoxylin and eosin. 





x 136.) 
tumor. There are no cytologic features yet known to The author thanks Mrs. Brenda H. Greer, B.S., 
distinguish cancers of endometrium from those of tube C. T. (A.S.C.P.), for her assistance in the preparation of 
and ovary.* It behooves the clinician to investigate this this paper. 
probability if the physician is confident in the cytologic 
diagnosis. 
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revolutionized 
obstetrics. 


Let us show you why. 


Real-time ultrasound provides answers to questions in 
pregnancy that previously went unanswered until deliv- 
ery. The ADR Real-Time Scanner © 5eing used daily by 
physicians in more than 500 hosp®as and private prac- 
tices to confirm diagnoses, detect problems, date gesta- 
tion, assess fetal status and much ore. Because ADR 
has far more clinical and technoloz:cal experience than 
anyone else in our field, you can 3e assured of proven 
reliability, the latest advances in inre quality and con- 
venience, and a professional traim program. 

But you don't have to believe us— we want to show 
you. Return the coupon today —9* call toll-free (800) 
528-1447—to request a video tap= presentation or a 
clinical demonstration in your office. And ask us for the 
names of ADR customers in your ar3a—they ll tell you 
how the ADR Scanner has revoluti#ized the practice of 
obstetrics for them. 
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The relationship of dopamine, prolactin, and Aisne 
Parlodel” (bromocriptine mesylate) in amenorrhea/ galactorrhea 
associated with hyperprolactinemia"* 
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The secretion of prolactin is regulated by complex hormonal and neuronal feedback 
mechanisms mediated by dopamine and/or prolactin inhibitory factors (PIF) 
from the hypothalamus. 

Excess prolactin may cause amenorrhea in two ways (keyed on diagram): 1) by 
interfering with the secretion of gonadotropin releasing hormone (GnRH), there- 
by preventing secretion of luteinizing hormone (LH) and follicle stimulating 
hormone (FSH); or 2) by blocking the action of LH and FSH at the gonadal level. 
Elevated prolactin levels also directly stimulate the mammary glands, resulting in 
galactorrhea (keyed [3] on diagram). 


Parlodel (bromocriptine mesylate) activates dopamine receptors that 
inhibit prolactin secretion in essentially the same manner as endogenous 
* dopamine and reduces elevated prolactin levels. 





Clinical effectiveness in 
.amennorhea/galactorrhea ` 
associated with hyperprolactinemia 


Parlode! therapy was studied in 210 
patients withamenorrhea/galactorrhea 
associated with hyperprolactinemia; 
of whom 187 were evaluated for efficacy. 
In light of the usual findings with 
current therapies, the response to 
Parlode! (bromocriptine mesylate) was 
impressive. 


CLINICAL IMPROVEMENT 

IN AMENORRHEA 

Reinitiation of menses (or pregnancy 
without first having mensest)was 
reported by 80% of 187 patients after 
an average treatment time of 5.7 weeks. 


CLINICAL IMPROVEMENT 

IN GALACTORRHEA 

7696 of 187 patients experienced clini- 
cally significant — 7576 or greater — 
reduction in galactorrhea, and 5876 
experienced complete cessation of milk 
secretion. The treatment time required 
for 7596 reduction was 6.4 weeks, and 
that for complete cessation was 

12.7 weeks. 
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OVERALL CLINICAL 
EFFECTIVENESS 

63% of 187 patients experienced 
reinitiation of menses and at least 7576 
recuction in galactorrhea;47%had both 
reinitiation of menses and complete 
cessation of milk secretion. 


CORRELATION OF CLINICAL 
RESPONSE WITH REDUCTION 
IN PROLACTIN LEVELS 
Improvement markedly correlated with 
recuction in serum prolactin levels. 
Maximum reduction of prolectin levels 
wasachieved within the first four weeks 
of taerapy, and reduced levels were 
maintained throughout therapy. 


*in the absence of demonstrable pituitary tumor. 


Not indicated in patients with normal prolactin 
levels. Safe use in pregnancy not cemonstrated. 
Thus, not indicated in the management of 
infertility. 


tPar »del (bromocriptine mesylate) is not indicated 


in the management of infertility. 
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l Dosage and administration malformations and spontaneous abortions reported in humen 


studies does not exceed that generally reported for such octur- 


e Start with one 2.9-mg tablet with the evening rences in the population at large, the total number of pregnan- 
meal for three days; Increase to one tablet with cies reported is an insufficient sample in which to detect any 
food in the morning and in the evening on the given birth defect; extrapolation of these data to a greater 


fourth day. The therapeutic dosage is one tablet patient population would be statistically invalid. 


TN . . Precautions: Since treatment may result in restoration of fertil- 
two or three times daily with meals. ity, patients should be required to use contraceptive measures, 


e |f adverse reactions occur, temporarily reduce other than the oral contraceptives, during treatment: however, 

dosage. since patients often ignore this recommendation and since 
pregnancy may occur prior to reinitiation of menses, as an 

* Duration of treatment should not exceed six additional precaution, a pregnancy test is recommended at least 

months. every four weeks during the amenorrheic period and, once 
. . menses are reinitiated, every time a patient misses a menstrual 

* Patients should be required to use contraceptive period. Parlodel therapy has been demonstrated to be effective 
measures, other than the oral contraceptives, in the short-term management of amenorrhea/galactorrhea 
during treatment with Parlodel (bromocriptine only. Data are not available on the safety or effectiveness of its 


mesylate). However, since patients often ignore use in long-term continuous dosage, or in patients given 


; repeated courses of treatment following recurrence of 
this recommendation and since pregnancy may amenorrhea/galactorrhea after initial treatment. Recurrence 


occur prior to reinitiation of menses, as an rates are reportedly very high, ranging from 70% to 80% in 
additional precaution, a pregnancy test is domestic and foreign studies. 
recommended at least every four weeks during Adverse Reactions: The incidence of adverse effects is quite 


high (68%) but these are generally mild to moderate in degree. 
the amenorrheic period and, once menses are Therapy was discontinued in approximately 6% of patients 


reinitiated, every time a patient misses a because of adverse effects. These in decreasing order of fre- 
menstrual period. quency are nausea 51%, headache 18%, dizziness 16%, fafigue 


8%, abdominal cramps 7%, lightheadedness 6%, vomiting 5%, 
If pregnancy occurs, treatment should be nasal congestion 5%, constipation 3% and diarrhea 3%. A slight 


discontinued immediately. hypotensive effect may accompany Parlodel® (bromocriptine 
mesylate) treatment. The occurrence of adverse reactions may 

Contraindications: Sensitivity to any ergot alkaloids. be lessened by temporarily reducing dosage to one-half tablet 

Warnings: Since hyperprolactinemia with amenorrhea/ two to three times daily. 

galactorrhea has been found in patients with pituitary tumors Dosage and Administration: The therapeutic dosage is one 

(Forbes-Albright syndrome), a complete evaluation of the sella 2.5-mg tablet, two or three times daily, with meals. Duration of 

turcica is advisable before treatment with Parlodel* (Dromocryp- treatment should not exceed six months. It is 

tine mesylate). Although Parlodel therapy will effectively lower recommended that treatment commence with one tablet 

plasma levels of prolactin in patients with pituitary tumors, this daily, increasing to a therapeutic dosage within the first 

does not obviate the necessity of radiotherapy or surgical pro- week, to reduce the possibility of adverse reactions. 

cedures where appropriate. If pregnancy occurs, treatment How Supplied: Tablets, 2.5 mg, in packages of 30. 


should be discontinued immediately; safe use has not been 
demonstrated in pregnancy. Should not be administered to 
nursing mothers. Safety and efficacy have not been established 
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Effects of steroids on serum lipids and serum 


cholesterol binding reserve 
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Serum cholesterol binding reserve (SCBR) denotes the capacity cf serum to solubilize additional 
cholesterol. It has been shown previously that a decrease of the SC3R in the presence of elevated 
cholesterol and/or triglyceride levels is associated with the develc»m ent of coronary artery disease 
in man. This is a preliminary report of the effect on serum lipids ard SCBR by alteration of the sex 
steroid environment in women. The hormonal changes associated wth pregnancy appear to elevate 
cholesterol, triglycerides, and SCBR, SCBR being elevated to the gr2atest extent. No differences 
were observed in SCBR and serum lipids in a short-term study of premenopausal women when 
values prior to castration are compared with values after castration curing administration of 
conjugated equine estrogens. In women observed over a period o° over 20 weeks, who were using 
a combination oral contraceptive pill with 1 mg. of norethindrone and 50 or 80 mcg. of mestranol, 
there was a significant elevation of triglycerides, some decrease o: c»olesterol, and no change in 
the SCBR. The possible significance of these findings in relation te the risk of coronary heart 
disease deserves further investigation. (AM. J. OBSTET. GYNECOL. 122: 151, 1978.) 


THE RELATIONSHIP between atherosclerotic coronary 
artery disease and elevated serum lipids, especially 
cholestero , has been established.' However, many as- 
pects remain unexplained, e.g., there is a risk of coro- 
nary artery disease even at a normal or low level of 
serum lipids, and many individuals with elevated lipid 
levels do mot manifest atherosclerotic artery disease. 
Obviously, other factors are responsible for these in- 


consistencies. 


There is evidence that the cholesterol and cholesteryl 
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esters that accumulate in atherosclerotic lesions origi- 
nate fon the serum,” although the arterial wall is 
capable of synthesizing these lipids.* Low-density lipo- 
proteirs (LDL) have been shown to infiltrate the arte- 
rial wall and serve as a source of cholesterol in the 
tissue. On the other hand, high-density lipoproteins 
(HDL) have been postulated to clear cholestercl from 
the ar-rial wall.’ Lately, attention has been drawn 
to the possibility that the transport of cholesterol out 
of the tissues back to the circulation may regulate 
atherogenesis. 

Hsia amd associates? observed that the human serum 
can soliGlize a measurable amount of additional cho- 
lesterol and introduced the term “serum cholesterol- 
binding reserve” (SCBR) to denote this amount. It was 
found tet more than 80 per cent of the SCBR could be 
attributec to solubilization of cholesterol by two specific 
serum lipoprotein subfractions separated chromato- 
graphical y, one from HDL and another from very- 
low-dersi y lipoproteins (VLDL). While quantitatively 
evaluating this solubilization of cholesterol by the two 
lipoprotein subfractions required elaborate proce- 
dures, tae measurement of SCBR was relatively simple. 
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Fig. 1. Serum lipids and SCBR in seven antepartum and 24 
postpartum subjects. The subject selection and measurements 
of cholesterol (SC), triglycerides (TG), and SCBR are de- 
scribed in "Methodology and subject selection." The height of 
the bars represents the mean and the vertical lines the stan- 
dard error (S.E.). Statistical analysis was carried out with Stu- 
dent's t test used for unpaired comparison. 


A retrospective study was conducted on a group of 
white male patients (aged 30 to 49) with premature 
myocardial infarction.* ° It was observed that in a con- 
trol group there was a trend of increasing SCBR values 
as the level of cholesterol and/or triglycerides rose. 
This trend was lost among the postinfarct patients. The 
SCBR values were lower among the patients than in the 
control group and the difference in the SCBR values 
between the two groups became statistically significant 
when the serum cholesterol was over 250 mg per decili- 
ter and/or the triglycerides were above 160 mg per 
deciliter. It was concluded by Hsia and associates that 
individuals with elevated levels of cholesterol and/or 
triglycerides ran an even greater risk of developing 
premature coronary artery disease if they had reduced 
SCBR. Unpublished data from an ongoing prospective 
study by Hsia and associates on a group of middle-aged 
men appear to confirm this conclusion. During a two- 
year period they have found that the risk of developing 
a premature myocardial infarct is two to three times 
greater when the SCBR is below 77 in the presence of 
serum cholesterol levels above 250 mg. per deciliter 
and/or triglyceride levels above 160 mg. per deci- 
liter.'° 

It is known that both endogenous and exogenous sex 
steroids are capable of altering cholesterol, triglyceride, 
and lipoprotein levels in serum. Therefore, we were 
interested in observing how the SCBR would change in 
relation to any alterations induced by steroids in the 
other serum lipids. This interest was stimulated by sev- 
eral reports of an increased incidence of myocardial in- 
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farction in women using the oral contraceptive pill.!!': ! 
Our approach to this investigation was to conduct 
three prospective studies to observe the effects of chang- 
ing steroid environments on serum cholesterol, serum 
triglycerides, and SCBR. The first involved the natural 
changes induced by pregnancy; the second involved 
castrated women receiving estrogen therapy, and the 
third dealt with the effects of oral contraceptives. 


Methodology and subject selection 

Serum lipid and SCBR determinations. Serum cho- 
lesterol, triglyceride, and SCBR determinations were 
performed as previously described.* Briefly, blood was 
drawn by antecubital vein puncture after an overnight 
fast. The blood was allowed to clot at room tempera- 
ture and the serum was separated. Then % ml. of this 
fresh serum was incubated with 7 mg. of crystalline 
cholesterol that had been pulverized by sonication. The 
incubation was carried out at 37? C. with constant mix- 
ing on a rotator at 40 revolutions per minute for 16 
hours. The undissolved cholesterol was removed by 
filtration through Whatman No. 42 filter paper. Cho- 
lesterol determinations were made upon the fresh 
serum and on the postincubation filtrate. The SCBR 
value represents the difference between the two. Tri- 
glyceride determinations were also carried out on the 
fresh serum. Both triglyceride and cholesterol deter- 
minations were made on the AutoAnalyzer II* by stan- 
dard procedures.* 

Selection of subjects. All subject volunteers were re- 
cruited from the outpatient clinics and the in-hospital 
service of the Department of Obstetrics and Gynecol- 
ogy of the University of Miami School of Medicine at 
Jackson Memorial Hospital. The subjects all signed in- 
formed consents and the study was approved by the 
Human Research Committee of the University of 
Miami School of Medicine. Information as to age, 
weight, race, smoking habits, and date of last menstrual 
period was recorded, but no separation by these pa- 
rameters was made because of the limited number of 
study subjects. 

Pregnant subjects. Seven subjects (aged 18 to 28) in 
the last month of gestation and prior to the onset of 
labor were compared to a group of 24 subjects (aged 14 
to 33), four to eight weeks post partum and prior to 
their first menstrual period. The results of the various 
lipid determinations were compared between the two 
groups with Students t test. The seven antepartum 
subjects were also compared to a group of 16 normally 
menstruating female subjects (aged 15 to 28). 

Castrated women receiving estrogen therapy. Six 


*Technicon Corp., Tarrytown, New York. 
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Fig. 2. Serum lipids and SCBR in seven antepartum and 16 
nommal menstruating women. For explanation see legend to 


Fig. 1. 


preme Dpausal women (aged 23 to 48) who underwent 
casiratien for benign disease were studied. All were 
having regular menstrual periods prior to operation. 
Blood samples were obtained several days preopera- 
tively and again postoperatively following four to 16 
weeks cf estrogen therapy. Conjugated equine estro- 
gens in a dosage of 1.25 mg. per day for 21 days of the 
month were administered. Student's t test for matched 
pairs was employed. Each patient served as her own 
control. 

Women receiving oral contraceptive pills. All 43 
indavidwals for this part of the study attended the Fam- 
ily Planaing Clinic. They ranged in age from 14 to 33. 
One or two base-line determinations of serum choles- 
terel, serum triglyceride, and SCBR were performed 
prior tc administration of the oral contraceptive pill. 
Patients received a preparation combining either 50 or 
80 mcg of mestranol with 1.0 mg. of norethindrone. 
About £0 per cent of subjects were on the lower dose 
pil. Pills were administered in the usual manner of 21 
days on and seven days off. 


Resurts 


Pregrant subjects. The left-hand panel of Fig. 1 
shows the comparison of the serum cholesterol, triglyc- 
erides, end SCBR between seven term antepartum and 
24 postpartum women. Serum cholesterol increased in 
pregnancy, but this increase has borderline signif- 
icamce. tcan be seen that both triglycerides and SCBR 
were significantly elevated in pregnancy. Furthermore, 
the SCR compared with the serum cholesterol was 
elevatec to a greater extent, as indicated by the signif- 
icant elevation of the SCBR:serum cholesterol ratio 
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Fig. 5. Serum lipids and SCBR values in six premenopausal 
wormen prior to oophorectomy and following four to 16 weeks 
of pestoperative estrogen therapy. The legend is the same as 
for Fig. 1 except that the statistical analysis was carried out 
with a Student's t test for paired comparisons. 


denoted in the right-hand panel. This panel also shows 
that ‘he ratio of SCBR to triglyceride was not signif- 
icar tly elevated. 

A similar relationship existed when this same group 
of antepartum women was compared to 16 normal 
menstruating subjects in whom sampling was done 
randomly through the cycle. This is shown in Fig. 2. 

Castrated women on estrogen therapy. Fig. 3 shows 
the comparison of serum cholesterol, triglycerides,and 
SCBR and their ratios in six premenopausal women 
sampled before castration and again after operation, 
after four to 16 weeks of estrogen therapy. Itis obvious - 
that there is no difference in the parameters measured. 

Women receiving oral contraceptive pills. 

Cross-sectional study. Fig. 4 represents all the accumu- 
latei data of serum cholesterol, triglyceride, and SCBR 
determinations on the 43 women included in this part 
of tre study. Each woman had one or more specimens 
drawn prior to or after oral contraceptive administra- 
tion. There was some degree of variability in lipid. and 
SCBR values, but there were no apparent changes with 
the length of time of pill use. When these data are 
expee ssed in terms of ratios of SCBR to cholesterel or 
SCBR to triglyceride again there were no changes with 
the length of time of pill use (data not shown). We 
found no statistical difference between the patients re- 
ceivang the 50 and 80 mcg. mestranol pill in regard to 
serum lipids or SCBR. 

Paared analysis of women before and after a minimum of 20 
weeks of pill use. Fig. 5 shows the data for nine women ' 
whc had blood samples drawn both prior to starting 
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Fig. 4. Serum lipids and SCBR data representing the results 
from one or more blood samples obtained from 43 women 
either before or at various times after the administration of 
oral contraceptive pills. The number of women included in 
each group is denoted by the number at the top of each col- 
umn. The height of the bars represents the mean and the 
vertical lines the S.E. 
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Fig. 5. Serum lipids and SCBR in women prior to and after a 
minimum of 20 weeks’ use of oral contraceptive pills. The 
legend is the same as that for Fig. 3. 


oral contraceptives and after the pills were ingested for 
a minimum of 20 weeks. A small decrease in cholesterol 
was noted, which approached statistical significance. 
The triglycerides increased in virtually all individuals 
using the pills and this increase for the most part ex- 
ceeded the base line by over 20 per cent. On the other 
hand, the SCBR did not change from its base-line val- 
ue. When the ratio of SCBR to cholesterol was exam- 


‘ined, we found that there was no change. However, the 
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mean ratio of SCBR to triglyceride decreased but this 
decrease did not reach statistical significance (p = 0.39). 


Comment 


Pregnant subjects. We have observed that in preg- 
nancy the rise in SCBR is proportionately greater than 
the rise in cholesterol and equal to the rise in triglycer- 
ides. These findings, as expressed by the elevation in 
the SCBR:serum cholesterol ratio and the unchanged 
SCBR : triglyceride ratio, would appear to demonstrate 
an increased carrying capacity in the serum for lipids 
during pregnancy and may represent some form of 
protection against the atherogenic effect of hyper- 
lipidemia. 

Others'*~ have found elevation of serum lipids and 
lipoproteins during pregnancy as well as alteration of 
the lipid concentration in each lipoprotein class. The 
SCBR does not measure these parameters but rather 
the serum’s capacity to solubilize additional cholesterol, 
which may be more significant than lipid or lipoprotein 
levels. 

It should be noted that the over-all change of choles- 
terol, triglycerides, and SCBR in pregnancy may reflect 
cumulative changes induced by hormones such as 
human placental lactogen, human chorionic gonado- 
tropins, and prolactin in addition to steroids. Further 
studies are planned to characterize the normal physio- 
logic rise in SCBR throughout pregnancy and compare 
it to the rising levels of cholesterol and triglycerides. 

Castrated women. We anticipated finding changes 
similar to those observed in pregnancy when exoge- 
nous steroids were given. However, in the case of con- 
jugated equine estrogens no differences were observed 
preoperatively in premenopausal patients as compared 
to the values after castration during estrogen adminis- 
tration. At least three possibilities explain the apparent 
lack of estrogen-induced alterations. The first is that in 
the premenopausal woman who has undergone surgi- 
cal menopause stable lipid and SCBR levels can be 
maintained when exogenous estrogens are adminis- 
tered. A second possible explanation is that the dose 
and/or duration and/or ty pe of estrogen were such that 
no effect on lipids and SCBR was observed. The third 
possible reason for this lack of observable difference 
may be the small population sampled in this study. 
More data must be accumulated before a definite 
statement can be made concerning the effect of 
exogenous estrogens on lipid and SCBR levels. 

Women receiving oral contraceptive pills. The al- 
terations induced in cholesterol, triglyceride, and 
SCBR levels by the oral contraceptive agents used in 
this study differed from the observed changes induced 
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by pregnancy and equine estrogens alone. We observed 
from our data that cholesterol levels decreased to a 
level approaching statistical significance and that tri- 
glycerides rose significantly in virtually all the women 
receiving the oral contrace ptives used in this study. On 
the other hand, SCBR did not change from its base-line 
values. When the ratio of SCBR :serum cholesterol be- 
fare and after a minimum of 20 weeks of use of these 
particular oral contraceptives was compared, we ob- 
served no change. We did note that the mean SCBR: 
triglycerides ratio decreased, which reflects the in- 
crease in triglyceride levels without a concomitant in- 
crease in SCBR. This decrease in the SCBR :triglycer- 
ides ratio did not reach statistical significance. The 
point to be made is that in pregnancy, during a time of 
increased endogenous sex steroids, there is a greater 
increase in SCBR than in cholesterol and this increase 
is equal to that of triglycerides. These findings appear 
to mdicate an apparent lessening of atherosclerotic po- 
tential, but no such changes occur during oral con- 
traceptive use. Furthermore, any individual utilizing 
oral contraceptives in whom the SCBR fails to increase 


in the presence of increased triglycerides may be at a 


greater risk to develop atherosclerotic coronary artery 
disease. On the other hand, it must be noted that there 
is a wide range of individual responses and that each 
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woman must be observed in order to determine how 
she will respond to a particular oral contraceptive. In 
addon, we must state that the actual risk to any 
woraan cannot be defined at this time because we do 
not knew the critical level of cholesterol and/or triglyc- 
erides at which a low SCBR value becomes significant. 
The only group in whom this risk has been partially 


defined is in middle-aged white men with either choles- — 


tercl above 250 mg. per deciliter or triglycerides above 
160 mg. per deciliter and in whom the SCBR is below 
77 mg. per deciliter.*-'° Another observation that will 
make i: difficult to define this potential risk factor is 
that with these contraceptive pills the cholesterol drops 
and ‘he triglycerides rise. (This also may partially ex- 
plaim the lack of SCBR alteration.) We do not know 
whi- factors are most critical in predicting the likeli- 
hood of developing atherosclerotic coronary artery 
disease. More observation must be made before any 
risk may be defined. 


We thank J. Burney, J. Gibbs, N. Rodriguez-Mella, 
T. Pena and B. Zaldivar for their help with the collec- 
uon of samples and M. Losa, L. Stoudemyre, and R. 
Nemecek for their technical assistance. Help with the 
pre»aration of the manuscript by Glenda Jenkins is 
acknewledged. 
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which reaches into a new area and uses a new method 
for evaluation, is that it sometimes ends up provoking 


mor- new questions than it answers. I think this may be - 
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true of Dr. Roth's provocative paper. He and his asso- 
ciates propose to test an interesting hypothesis, and the 
consequences could be of vital importance to us and to 
the women we advise and treat. As I understand it, 
their hypothesis is that coronary artery disease and 
myocardial infarction, in women using oral contracep- 
tives, may be related in some way to an elevation in 
blood lipids, especially when these lipid elevations are 
associated with lowered levels of the lipoproteins that 
transport and perhaps clear these lipids from the 
blood. As an essential part of testing this hypothesis, 
they have selected a new method of analysis called the 
SCBR. This is a convenient indirect measurement of 
the combined/HDL and VLDL, which together com- 
prise the major mode of cholesterol transport. 

This group previously showed that men with ele- 
vated lipids and a low SCBR have a higher incidence of 
major coronary events. I guess that's a polite way of 
saying heart attack. Whatever you want to call it, it is a 
main event topic. We were all interested when Dr. Roth 
and his associates pressed on to evaluate these parame- 
ters in women using oral contraceptives or replacement 
estrogens. We were somewhat relieved when they 
found that although the triglycerides are somewhat el- 
evated in women using oral contraceptives, thus con- 
firming what others have reported before, the SCBR is 
not affected, and neither are the over-all ratios of lipids 
to SCBR. The same negative results were seen in post- 
menopausal women receiving estrogen replacement. 
However, Dr. Roth tempered these observations with 
the warning that long-term studies might show differ- 
ent and perhaps more disturbing results. I am afraid 
his speculations might be true since it is known that 
elevation of triglycerides bears a direct relationship to 
the duration of use of oral contraceptives. Fortunately, 
it appears to be reversible after the pill is discontinued. 

What else do we know about women, oral contracep- 
tives, coronary artery disease, and serum lipids? For 
one thing, there is now little doubt that in both men 
and women there is a direct association between hyper- 
lipidemia, that is, elevation of cholesterol and/or tri- 
glycerides, and coronary artery disease. We also know 
that men have more coronary events than women until 
several years after menopause. The evidence also sug- 
gests that estrogen alone is not responsible for this sex 
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differential since the incidence of coronary artery dis- 
ease in women increases regularly, year by year, and is 
not affected by the onset of menopause. Finally, we 
know there is very little difference in the mean choles- 
terol and triglyceride levels of women and men, decade 
by decade, until age 60 when cholesterol in men be- 
comes somewhat higher, precisely at the time when 
female coronary events are approaching a par with 
those in men. 

In a collaborative survey conducted by the Lipids 
Research Clinic Program of the National Heart, Lung 
and Blood Institute, it was stated that combined oral 
contraceptives induce a rise of 8 to 16 mg. per 100 ml. 
in cholesterol, which is enough to exceed the levels of 
most men of the same age. Dr. Roth’s group found that 
if anything the cholesterol levels declined. It is evident 
that several other studies will be needed before we have 
a final answer. The long-term side effects and compli- 
cations of oral contraceptive steroids are by no means 
known with certainty. It would be tragic if we ulti- 
mately discovered that oral contraceptives had, in the 
long run, raised the risk of coronary artery disease. 
There is little evidence at the moment to suggest that 
this is or may be the case. The notorious British studies 
relating oral contraceptive use and myocardial infarc- 
tion are confounded by multiple variables, the most 
important of which appears to be smoking. When all 
the variables are eliminated, oral contraceptives, by 
themselves, appear to pose little additional risk. 

We must applaud and encourage the efforts of Dr. 
Roth and his Miami colleagues who are trying to shed 
additional light in this area. 

I have only one specific question for Dr. Roth. There 
has been no precise delineation of the relative amounts 
of HDL versus VLDL that comprise the total SCBR. 
Since he has stated that these two subfractions may 
have separate metabolic effects and may be under 
separate regulation, would it not be more informative 
to measure them independently rather than lumping 
them together in a single cholesterol-binding reserve? 

Dr. ROTH (Closing). We are doing exactly what you 
have suggested on an experimental basis, although 
such tests would be prohibitively expensive on a 
routine basis. 
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The effect of varying prolactin levels on pituitary ' 
luteinizing hormone and follicie-stimulating 
hormone response to gonadotropin-releasing 
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Seventy-one women with menstrual irregularities were investigated by measurement of basal 
plasma estradiol, prolactin, and gonadotropin levels. They were each given an intravenous injection 
of 100 ug of gonadotropin-releasing hormone (GnRH), and boti luteinizing hormone (LH) and 
follicle-stimulating hormone (FSH) were measured for two hours. The women were divided into 
three groups on the basis of the prolactin levels: "normal," “milz elevation," and “severe elevation." 
For each prolactin group there was no difference in age or estradiol or basal LH and FSH levels. 
The pituitary response to the GnRH injection was also similar fe-the three groups. These data 
suggest that elevated prolactin levels do not interfere with pituitary gonadotropin cell function. 


(Am. J. OBSTET. GYNECOL. 132: 157, 1978.) 


MANY STUDIES have been published on the role of 
prolactin (hPr) in the reproductive cycle since the de- 
velopment of sensitive and specific radioimmunoassay 
systems for this hormone. Generally, either these 
studies have failed to demonstrate a consistent pattern 
of blood hPr in the ovulatory cycle or they have noted 
an alteration in the luteal phase, which may suggest a 
function in corpus luteum maintenance.'~* There have 
been numerous investigations of pregnant women'- ? 
and lactating postpartum women!^? with the use of 
gonadotropin-releasing hormone (GnRH) injections 
ard the results show an association between high blood 
hPr levels and a suppressed response of the pituitary 
gonadotropin cells. When hPr levels are lowered in 
galactorrhea-amenorrhea patients with 2- bromo-a-er- 
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Tace I. Statistical studies of the women in the 
three hPr groups prior to GnRF testing (N = 71) 


“Mild “Severe 
“Normal” elevation” elevation” 

No. of women 40 18 13 
Ager. ): 

Mzan 26.0 24.9 26.7 

S E.M. b 2.5 1.5 
Weight (pounds): 

N zan 129.5 126.0 160.7* 

SEM. 5.8 10.1 13.9 
Plasraa estradiol (pg. /ml.): 

Mean 41.2 43.8 46.7 

SEM. 5.4 11.0 11.2 
Plasaa àPr (ng./ml.): 

Mean 11.7 32.9* 139.7* 

SE.M. 1:2 1.3 21.9 


— — I" eT eC mec MOTT! A 
S.£. M. = Standard error of the mean. 


*Probability different from “normal” at <0.01 level. 


gocryptine, a rise in gonadotropins occurred, which 
alsc suggests that hPr has a suppressive effect on the 
pitc:ary gland.*** Finally, the delay in ovulation 


noted in nursing postpartum mothers supports the. 


conce p: that the hyperprolactinemia of breast-feeding 
Suppresses the reproductive cycle.?* ?9. 
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Table II. Statistical studies of the gonadotropin response to 100 ug of GnRF given intravenously 
to women with normal plasma hPr levels (N — 40) 





Mean 27.5 97.6 113.3 85.6 
S.E.M. 6.0 16.3 19.5 17.8 
t B 5.18 4.55 4.64 
p : «0.001 «0.001  <0.001 





101.3 78.3 14.5 16.1 
16.3 13.8 1 9 2:9 1.0 
5.20 4.76 3.88 - 6.01 
<0.001 <0.001 <0.001 - «0.001 


Table III. Statistical studies of the gonadotropin response to 100 ug of GnRF given intravenously to women 
with “mild” elevation of plasma prolactin (N = 18) 





Mean 18.2 73.7 85.5 77.2 
S.E.M. 3.0 14.4 14.8 16.1 

t - 3.96 4.65 3.93 
p x <0.005 <0.001 <0.005 





*N.S. Indicates not significant. 


76.3 69.9 11.9 17.0 

12.5 14.3 Mis 1.0 1.8 
4.94 3.91 3.47 - 2.86 
<0.001 <0.005 <0.005 -= <0.03 


Table IV. Statistical studies of the gonadotropin response to 100 ug of GnRF given intravenously to women 
with "severe" elevation of plasma prolactin (N — 13) 





Mean 19.3 190.5 105.6 
S.E.M. 5.1 oa 3 28.1 25.9 
t z 3.13 3.70 3.70 
p a «0.03 «0.005 «0.01 





This study was undertaken to define further the role 
of hPr in pituitary gonadotropin cell responsiveness to 
GnRH. The results show that the release of luteinizing 
hormone (LH) and follicle-stimulating hormone (FSH) 
after a fixed stimulatory dose of GnRH is unrelated to 
the basal circulating blood level of prolactin. 


Methods 


The 71 women who volunteered for this study were 
all adequately informed and signed consents to partici- 
pate. They each had a complete history and physical 
examination prior to the testing. Many had complaints 
of menstrual cycle irregularities and/or galactorrhea. A 
general endocrine laboratory survey included mea- 
surements of thyroid, adrenal, and pancreatic glandu- 
lar function, and sella turcica x-ray studies were done 
where indicated. All of these results were normal. The 
women were all brought to the endocrine laboratory in 
a fasting state at 0800 for a GnRH test. After being 
weighed, they were seated for the duration of the test. 


„A catheter was placed in an antecubital vein and it was 


kept patent with a saline-heparin solution. A fasting 
blood sample was drawn and each woman was then 


P di à 


113.5 70.5 78.4 20.5 

26.8 13.4 21.6 us 4.9 
3.78 3.88 2.73 - 2.42 
«0.005 «0.005 «0.03 - «0.05 


given a 100 ug bolus intravenous injection of GnRH.* 
Repeat blood samples were drawn at 0.25, 0.5, 0.75, 1, 
1.5, and 2 hours after the injection. There were no 
adverse reactions to the GnRH medication. 

The blood was placed in tubes containing heparin 
and then centrifuged; the plasma was immediately 
separated and frozen at —20* C. Later all of the sam- 
ples from a given patient were assayed in duplicate in 
the same assay by radioimmunoassay procedures. The 
estradiol and prolactin levels were measured in the fast- 
ing samples and the LH and FSH content was mea- 
sured in all samples by assays previously described.” 


*Gonadotropin hormone-releasing factor, Lot No. CI-785, 
was supplied by Parke, Davis & Co., Ann Arbor, Michigan. 


tProlactin (Fl) was supplied by the Hormone Distribution 
Officer of the National Institute of Arthritis, Metabolism and 
Digestive Diseases, National Institutes of Health. The FSH 
and LH assays were run with kits supplied by the National 
Institute of Arthritis, Metabolism and Digestive Diseases of 
the National Institutes of Health. The results are expressed in 
terms of the Second International Reference Preparation of 
human menopausal gonadotropins, which was supplied by the 
World Health Organization International Laboratory for Bio- 
logical Standards, Holly Hill, London, England. 
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FSH 
Q.5 hr. 0.75 hr. LM 2 hr 
i^g 99.6 91.8 93.7 94.0 
e0 44 29 3.6 9g 
© 96 3.93 791 5.05 7.57 
<.001 <0.005 <0.001 <0001 «0.001 
FSH 
OL hr. 0.75 hr. ide 2 hr 
e.g 19.0 914 93.0 99.5 
€ 4 96 27 5.7 10.9 
£07 3.09 3.59 20b E58 
«C001 — «001 «0.000 ^ «0.001 NS 
FSH 
OE hr. 0.75 hr. rhe. 2 hr 
26:6 35.9 99.5 30.7 37.6 
63 10.8 6.6 8.3 9.5 
289 9.39 3.99 9.64 2.97 
<003 <0.05 «0.01 «0.03 <0.03 


At the completion of the study all of the clinical and 
laboratory variables were placed on punch cards and 
appropriately analyzed with the aid of a computer. Cal- 
culations were made of means, standard errors, Stu- 
dert’st tests, variance, and correlation coefficients. The 
px»cbability values were taken from two-tailed tables 
anc only values of <0.05 were considered significant. 


Fesults 


The women were divided into three groups on the 
bas:s of the basal hPr levels (“normal,” 0 to 25 ng. per 
mililiter; “mild elevation," 26 to 50 ng. per milliliter; 
“severe elevation,” >50 ng. per milliliter. The data 
were then analyzed for each group and comparisons 
were made among them. The characteristics of these 
three groups are shown in Table I and it can be seen 
tha the ages and plasma estradiol levels were not dif- 
ferent. The mean weight of the women in the “severe 
elevation” hPr subgroup was significantly higher than 
the others. By selection the serum hPr levels were dif- 
ferent in the three groups. 

LH. The statistical studies of the LH levels for each 
group are given in tables II to IV and the mean curves 
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Fig. 1. Mean plasma LH response to intravenous GnEH in- 
jection in women with varying levels of prolactin (N = 71). 


are shown in Fig. 1. It can be seen that the rise in LH 
after the GnRH was significant for all groups and the 
pea« LH response occurred in the 30 minute sample. 
The highest levels were achieved in the "severe eleva- 
tiom" group. It previously has been showr that the peak 
LH and FSH values after a GnRH injection correlate 
well with the total area under the gonadotropin curve 
(r = 0.38).? Thus, the basal and peak values were stud- 
ied 3nd the mean fasting and peak responses of each 
group to GnRH are shown in Fig. 2. The LH response 
was similar in all groups. 

FSH. The statistical studies of the FSE response for 
each of the three hPr groups are also given in Tabies II 


to TV and the mean values are plotted in Fig. 3. It - 


shoald be noted that all groups had a significant rise in 
the evel of FSH and the early peak was reached at the 
two-hour time point. Here, too, the highest levels were 
reached in the "severe elevation" grou». The mean 
fastmg and the two-hour peak values are plotted in 
Fig. 2 and again it can be noted that the response was 
not different in the three groups. 


Comment 


As new tools develop in science, the frontiers of 
knowledge can be expanded and new concepts and 
understanding follow. Prior to the purification of hPr 
the 3ioassay measurements of the hormone were dif- 
ficuk and nonspecific and the role of hPr in the re- 
procuctive cycle was unclear. After the hormone was 
pursed, radioimmunoassay procedures, that allowed 
measurements of hPr to be made in man" clinical con- 
ditiams were quickly developed. It has been shown that 
hPr is elevated during the postpartum period anc re- 


mains higher for longer periods of time in women who. 


are 3reast-feeding their infants.** ?? During the first 
wee*s post partum, it has also been shown that the 
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SEVERE 
PROLACTIN 
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^ PROLACTIN PROLACTIN PROLACTIN 
3 FASTING | FASTING FASTING | FASTING FASTING | FASTING 
E. LH FSH LH FSH LH FSH 
"e 0.5 HR 2 HR. 0.5 HR. 2 HR. 0.5 HR. 2 HR. 
E LH FSH LH FSH LH FSH 
E Fig. 2. Mean (* standard error) plasma LH and FSH responses to 100 ug of GnRH given intrave- 
, nously to women with normal, mild, and severe elevations of plasma hPr (N = 71). 
B PEN EMO vá knowledge of the effects of hPr on pituitary gonado- 
73 É so Dru qur AW ESO Le tropin cell function and to attempt to codify the litera- 
E 3 MT ture in this area. In this study all women were given a 
E ET standard GnRH test with a 100 ug intravenous chal- 
E g "cours E n NS dO) lenge and the responses of both LH and FSH were 
EV i19 *—— Mild Elevation Prolactin (N=18) studied. The patients were separated into three groups 
y Q-—7-9 Severe Elevation Prolactin (N= 13) on the basis of the basal blood hPr levels. It was shown 
E Fosting 025 050 075 10 15 2 that the basal and incremental changes in both LH and 
E Time in Hours | FSH after GnRH were unrelated to the control hPr 
E Fig. 3. Mean plasma FSH response to intravenous GnRH in- dies FOE agli vee F or ab ic i ime Pig oe 
j jection in women with varying levels of hPr (N = 71). milliliter), the rise in LH and FSH was similar to if not 
E higher than that seen in women with normal hPr levels 
l = (0 to 25 ng. per milliliter). Although these data do not 
P pituitary gland gonadotropin cells are refractory to in- prove that hPr does not interfere with the pituitary 
|». jected GnRH.'^? It has been suggested by many au- gonadotropin cell responsiveness to GnRH, they are 
E . thors that in some manner the high hPr levels inhibit suggestive of this. 
NE. the pituitary gonadotrophs. Further evidence to sup- There have been many studies of the pituitary 
B^ . port this concept comes from studies of women with gonadotropin cell function in response to GnRH injec- 
kí hyperprolactinemia and galactorrhea. These women tions in women with hyperprolactinemia and these 


Bs are often amenorrheic and also fail to respond ade- 
i quately to GnRH. When the hPr levels are pharmaco- 
logically suppressed, there is a resumption of ov- 
P. ulation.^?" Although the relationship of hPr and 
ES pituitary gonadotropin cell function seems to be clear, 
E . there are data from hPr suppression studies in 
|»— . postpartum and hyperprolactenemic women that fail 
- „to show an improvement in the GnRH response, thus 
E suggesting that the proposed mechanism of inter- 
4 ference may not be quite so simple.” ?! 
Pal he present studies were undertaken to extend our 


are summarized in Table V.?'^* Some investiga- 
tors?® 38. 39. 42, 44, 46, 49 have reported a subnormal re- 
sponse. An exaggerated response of LH has often been 
reported n 32. 34 36, 39, 40753. 45, 48 and this is also true for 
FSH.’ 32, 34, 4073, 45, 46 Similar results were noted in this 
study. The exaggerated gonadotropin response has 
been thought to be due to pituitary microadenomas.* 
However, not all reported results in patients with 
microadenomas have shown the exaggerated re- 
sponse.??: 38. 39. 46 47 A Jack of correlation between the 
level of hPr and the pituitary response to GnRH has 
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r Number ^ 
7 
Table V. GnRH test results with m . A 
p: 
i 
Mortimer and associa- 100 ug IV 7.5-203 Normal, % ex- Normal, 14; ex- 5 Pituitary tumors; no carre- 
tes? and Thorner aggerated. 8 aggerated, 1 lation, GnRH response and 
and associates? hPr E. 
Zarate and associates** 59 IV 84.8 Without Normal, 48/51 Normal, 48/5] 8 Pituitary tumors, low kasal 
and 1,598 for idiopathic for idiopathic LH and FSE and less -e- S 
with pituitary type; low, type; low, sponse 
tumor 3/51 3/51 
Glass and associates? 14 100 ug 47-290 Normal, 8: ex- ^ Normal, 9; ex- No positive estrogen feedback 
aggerated. 6 aggerated, 5 
Seppala and associ- 6 25pgIV 44-440 “Normal”. rise, “Normal”; rise, — > 
ates?’ 4/6 4/6 Z 
Wentz and associates 12 100pugSC 30-475 Exaggerated, Normal 2 Pituitary tumors; low LH 
or IV 7/12 response 13 
Glass and associates?* 11 1004gIV >640mU./L.; | Normal Normal No positive estrogen feedback — 
MRC,* 71/227 | E. 
Wiebe and associates?’ 4  l00umSC 150-970 Normal, 3. low, — All microadenomas 
l i : : 
Spark and associate? 11 100 ug SC 85.3 Normal, &/11; — - 4 Pituitary tumors and 2 E 
blunted. blunted LH responses $ 
2/11; high, 
1/11 m 
Archer and associates? 6 — 100ugIM 45-335 Exaggerated Exaggerated Low basal LH, 3/6; normal m 
response after bromoe-go- — 
cryptine ESL 
Jacebs amd associates 35 — 100&4gIV 17->1,000 Normal, 30; Normal, 26; -- Ei 
elevated, 5 elevated, 9 a 
Van Campenhout 34  1004gSC 7-9,000; mean, Poor, 6; nor- Poor, 6; nor- No correlation. GnRH re- j 
and associates“ 523.6 mal, 12; ex- mal, 17; ex- sponse and E Pr; 34 had v 
aggerated. 16 — aggerated, 11 pituitary tumors and rÐ E. 
difference fe 
> Wiebe and associates? 13 100 ugSC 59-184 Normal, & ex- Normal, 8; ex- No correlation, GnRH re T 
cessive, 5 cessive, 5 sponse and FE Pr $ 5 
March and associates“ 6 150pgIV 80-1575 Poor, 1; nor- Poor, 1; nor- Low LH and exaggeratee a 
x 2 mal, 5 mal, 5 FSH response to seconr f 
GnRH a 
Healy and associates? 18 25 ug IV — 19.2-93.7; Exaggerated Exaggerated 2 Pituitary tumors Y. 
mean, 37.5 mn 
Lachelin and asso- 18 l0ygIV_ 41-123 Integratec LH Integrated FSH 5 Pituitary tumors; estradiol 
crates* x8 low high rise with gonadotrophs, 
therefore, follicle funct ons; 
LH/FSH lower 
Sherman and Fraser" 35 — 100 ugIV  35-1,025 Normal Normal 10 Pituitary tumors 
Chang amd associates 26 — 1004gIV  23-1,500 Exaggerated Normal All had pituitary tumors: 
with miero- larger tumors correspoaded 
adenomas with lower response 
| Forsbach and asso- 10  1004gIV  30-1,000 Low, 7; ner- Low, 2; nor- Poor positive estrogen feed- 
ciates** mal, 3 mal, 3 back 
. Agrin and associate? 21 — 10 ug IV — -— — Negative correlation, hPr and 
LH-FSH 
IV = Intravenously; SC = subcutaneously; IM = intramuscularly. 


*MRC — Medical Research Council. 


been moted by several investigators.* 32. 42. 43 A 
significant negative correlation was reported by Agrin 
and associates? The significant effect of elevated hPr 
has been attributed to its effect on the steroid feedback 
mechanism. Glass and associates?" ?* showed no inter- 
ference with progesterone feedback but they did dem- 
onstrate that hyperprolactinemia blocked the positive 
feedback effects of estrogens. This has been confirmed 
by Forsoach and associates. 

‘The mportance of these results may be in two gen- 


eral areas. First, our failure to show a suppressed 
GnRH response in women with elevated hPr levels, 
coupled with the documented prolonged anovulation 
of postpartum nursing women and those with galactor- 
rhea-hyperprolactinemia, suggests that a mechaaism 
other than gonadotropin cell suppression probably is 
involved. A suppression of hypothalamic GnRF re- 
leas as a result of high hPr levels or a general hy petha- 
lamie suppression with a decrease in the hPr inhibetory 


factar seems more likely. The effects on estrogen IMS 
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back mechanisms probably are also important. Second, 
it appears that endocrine evaluation with the GnRH 
test can be done on all women with elevated hPr levels 
and an exaggerated response might make one even 
more suspicious of a microadenoma. Hopefully, future 
studies with combinations of tests will allow us to detect 
more accurately the large numbers of patients with pi- 
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tuitary adenomas?! and to be more specific in our en- 
docrine therapies. 


We would like to thank Mrs. M. Rountree for her 
help in these studies and Ms. E. Wells for preparing the 
manuscript. We also thank Dr. Dennis Dixon for assis- 
tance in analyzing the data. 
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Discussion 


DR. MICHAEL S. ROTH, by invitation, Miami, Florida. 
Dr. Spel acy's group has certainly made a contribution 
to our understanding of the physiology of the hypotha- 
larn:c-pituitary axis by establishing the fact that hyper- 
pro.actiremia will not distort the normal anticipated 
LH and FSH response to a fixed dose of 100 ug of 
Gr EH. 

Ir cortrast to this, others have reported that hyper- 
proactiremia will alter the normal FSH and LH re- 
speasiveness to GnRH when other types of GnRH 
stimulation tests are employed. March and colleagues! 
reperted using a double-bolus GnRH stimulation test. 
In control subjects a single intravenous bolus of 150 ug 
of CnRH resulted in a peak LH and FSH response at 
30 t» 60minutes, respectively. When a second bolus of 
50 wg was given two hours after the first an even 
greater release of LH and FSH was observed. In their 
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hyperprolactinemic patients the same response was ob- 
served with regard to LH following the first bolus. 
However, the second bolus failed to produce the an- 
ticipated greater release of LH. This failure to surpass 
the first LH peak probably reflects a diminished pitu- 
itary reserve. With regard to FSH the same qualitative 
response as that in the control group, was observed 
althemgh both the first and second peaks were greatly 
exaggerated. This suggests that the FSF synthesis is 
adequate, but the release is diminished. March and as- 
sociatss' thought that the pituitary was the primary site 
of dysfunction after a poor release of hPr was demon- 
strated following a thyroid-releasing hormone stimu- 
latiom test. Unfortunately, they employed conventienal 
seller roentgenograms rather than more sensitive 
polytomograms to help rule out pituitary micro- 
adenoma. 

Dr. Spellacy has stated that serum hPr does not ap- 
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pear to interfere with pituitary cell function. I would 
like to ask Dr. Spellacy if the cause of the hPr excess 
was determined and if it was the same in each of the 
patients studied? Perhaps the cause of the hPr excess is 
more significant than the absolute hPr levels in predict- 
ing pituitary LH and FSH responsiveness to GnRH 
stimulation. 

I would also like to ask Dr. Spellacy if an attempt was 
made to determine the length of time these patients 
had hyperprolactinemia? It has been thought by some 
that the longer the the duration of hy perprolactinemia, 
the more unresponsive patients are to a GnRH stimu- 
lation test.” * This may be inferred when data on 
GnRH stimulation studies conducted upon patents 
after termination of pregnancy are compared. In term 
patients there is no response to GnRH up to four weeks 
post partum, while following a first-trimester abortion 
the pituitary responsiveness returns by the second 
week afterward. These data suggest that the pituitary is 
more refractory to GnRH stimulation with an increas- 
ing time of exposure to the hormonal milieu of preg- 
nancy, including elevated hPr. 

It is indeed difficult to attribute the etiology of all 
cases of the amenorrhea-galactorrhea syndrome to 
either the inhibition of pituitary gonadotrophs by hPr 
or a generalized suppression of the hypothalamic 
production of hPr-inhibiting factors and GnRH. Be- 
cause of the limitations of presently available technol- 
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ogy, and the variability of methods used to rule out 
pituitary microadenoma by various investigators it is 
almost impossible really to know what actual effect hPr 
has in and of itself on pituitary cell function. Further- 
more, it has been shown that hPr is capable of inhibit- 
ing steroidogenesis in the ovary, and this may repre- 
sent the etiology of the amenorrhea seen in these pa- 
tients irrespective of any altered pituitary release of 
gonadotropins.* ? 
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Panniculectomy and abdominoplasty | 


JOSEPH H. PRATT, M.D., EMERITUS 
GEORGE B. IRONS, M.D. 


Rochester, Minnesota 


The series involved 123 patients who had 126 excisions of the abdominal wall. In 84 patients, a 
large pannus of fatty tissue and skin was excised to expedite the ar proach to intra-abdominal 
disease or the repair of hernias. In 39 patients, the operation was a1 abdominoplasty done to 
improve the appearance of the abdomen or to excise relaxed or reaundant tissues. Complications 
were minimal. The experience suggests that the surgeon should eonsider and utilize techniques to 
improve the general function and appearance of the abdominal wail and yet not compromise the 
treatment of the patient's major problem. (AM. J. OBSTET. GYNECOL. 132: 165, 1978.) 


TECHNBCALLY, MANY GYNECOLOGIC operations 
are made difficult by the often moderate and occa- 
siomally arge fatty accumulations in the abdominal 
wall. The literature is replete with articles that go back 
to &elly,? in 1910, of methods and modifications of 
methods on how to surmount this particular problem. 
The earher articles almost uniformly were concerned 
with the difficulties posed by the enormous masses of 
fatty tissues and the complications attendant on their 
removal. Even so, Kelly remarked that, for cosmetic 
reasons alone, such fat masses warrant removal. Occa- 
sional case reports have been published of panniculec- 
tomies involving the removal of 43,9 53,? 57,'° and even 
78* pounds of tissue. 

kelly preferred a transverse incision, whereas Bab- 
cock' preferred vertical elliptic incisions, which he used 
on 40 patients reported in 1916. In 1962, Masson‘ re- 
viewed some of the types of incisions and surgical 
techniques. He also emphasized mechanical suspension 
of :he pannus and the use of basting sutures and a 
“watermelon type" of incision. Masson believed that the 
long transverse incisions could be shortened by the ex- 
cision of a "V" of tissue at the midline of one or both 
flap margins. If the umbilicus was displaced downward, 
it was transplanted through the upper skin flap. 
Meyerowatz and associates, in 1973, removed a pannus 
weighing 78 pounds through a “watermelon” incision. 
Overhead suspension was employed. The incision was 
made, and cautery was used to ligate the major vessels. 


From the Mayo Clinic and Mayo Foundation. 


Presented at the Fortieth Annual Meeting of the South 
Adantic Association of Obstetricians and Gynecologists, 
Acapulco, Mexico, January 21-26, 1978. 


Feprint requests: Dr. Joseph H. Pratt, Mayo Clinic, 
Rochester, Minnesota 55901. 


0002-9378/78/02132-0165$00.40/0 © 1978 The C. V. Mosby Co. 


Two units of blood were necessary. Morrow and a:so- 
ciates’, in 1977, recommended stretching the lowerab- 
domime| wall of the obese patient and making a midiine 
incisior. through the tissues just below the umbilicus. 

In 1£67, Pitanguy’ reported on 300 cases in whick he 
undermined the tissues to the costal margins and 
transplanted the umbilicus through a small transverse 
incisior.. He also plicated the rectus fascia and opened 
the faseia if the diastasis was large. In 1975, Regnaalt® 
used a “W” transverse incision with extensive uncer- 
mining of the upper skin before excising the redan- 
dant tissues. She also kept the patient in a jackkmife 
posit.on for 48 hours. 


Meter al 


Ore hundred twenty-six panniculectomies and ab- 
dommeplasties were done on 123 patients at the Mayo 
Clini- rom 1956 through 1975. Eighty-five pannicu- 
lectommes in 84 patients were done to facilitate or 
expedi e the approach to the abdomen or because of 
excessive tissues near hernial orifices. Forty-one ab- 
domineplasty operations in 39 patients were done 
either because of pendulous abdominal skin and fatty 
tissues present after large losses of weight (100 to 200 
pourd*) or because of scarred, relaxed abdominal 
skin—the so-called crumpled tummy. 

During the first five years of the study period, cnly 
two əf 29 abdominoplasties were done for cosmetic 
reascr:, whereas, from 1971 to 1975, 27 of 46 prcce- 
dures «59 per cent) were done as reconstructive «os- 
metie c perations unrelated to abdominal disease. 

Paients who underwent panniculectomv for tecËni- 
cal aid in surgical exposure or repairs averaged 16 
years clder and 43 pounds heavier than the patients 
who ur cerwent abdominoplasty. 

The younger patients in each group had a somewhat 
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Fig. 1. “Watermelon” incision, transplantation of umbilicus, excision of midline "V," plastic proce- 
dure to reduce "dog ears," and closure with figure-of-eight interrupted sutures. 


higher rate of morbidity than did the older patients. Of 
the patients who underwent abdominoplasty, 13 per 
cent had a temperature morbidity, and the group had 
an average of nine days of hospitalization. Of the pa- 
tients who underwent panniculectomy because of the 
additional operative procedures, 34.5 per cent had 
morbidity and the group had an average of 13.7 days 
of hospitalization. The weight of the pannus had little 
effect on morbidity; only seven of 19 patients in whom 
the pannus weighed 2,000 grams or more were 
morbid, and three patients in whom the pannus 
weighed more than 7,000 grams had no morbidity. 
Thirty-one patients weighed more than 220 pounds, 
and seven (22.5 per cent) of these were morbid. 


Preoperative diagnoses 


Patients who underwent abdominoplasty not only 
were young but also had good prognoses and were in 
good general health. Only two of these patients had 
malignancy. The 84 patients in whom panniculectomy 
was done to aid in the approach to the abdomen had 
various primary diagnoses. In general, these patients 
were seriously ill; some required emergency proce- 
dures; and 45 had proved or possible malignancies that 


.did not permit long preoperative preparation and an 


adequate loss of weight. Despite the serious nature of 


many of the patients' problems, the additional time and 
loss of blood associated with panniculectomy seemed 
worthwhile. 


Incisions 


In all patients, a modified ty pe of elliptic incision was 
necessary to excise the excess skin and subcutaneous 
fat. Seventy of the 85 operations for panniculectomy 
were done through transverse elliptic incisions that 
went vertically down to the fascia, with relatively mini- 
mal undermining. Thus, a “watermelon-type” wedge 
(Fig. 1) wasexcised from the abdominal wall, which was 
closed transversely with the use of figure-of-eight su- 
tures tied over buttons or tubing. The major small 
arterial vessels perforate the fascia along the lateral 
edge of the recti, and the use of a cautery expedites the 
incisions and decreases drainage. Once the pannus is 
excised, the exposure of the fascia is so great that any 
type of incision is readily made into the abdomen, the 
remaining abdominal wall being only 1% to 2 cm. in 
thickness. Hernias or diastases can be repaired during 
the closing. The length of these transverse incisions 
depends on the size of the panniculus and varies from 
20 to more than 100 cm. The ends of the incisions are 
troublesome because folds of skin are often present, 
most noticeable when the patient stands. These "dog 
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Fig. 2. A, Preoperative. Note relaxed abdominal skin. B, Siz months postoperative. Scars fading. 


ears’ can be partially eliminated by excising the excess 
tissues using "Y" incisions at each lateral end. 

When the umbilicus is markedly displaced down- 
warc, the upper incision is made as far above the um- 
bilicis a: is necessary to excise the panniculus. The 
umbilicus is left attached to the rectus fascia and is later 
brought out through a small circular incision in the 
upper skin flap. 

If the amount of tissue to be removed is so excessive 
that it cannot be handled through a transverse incision, 
a vertica midline incision is made to the umbilicus or 
ever up -o the xyphoid. Then the skin of the abdomi- 
nal wall aot only can be pulled down but also can be 
puled medially. Triangles of tissue as well as the trans- 
verse e Iiptic “watermelon” are then excised. The pan- 
nicusectamy per se seldom requires even 1 U. of blood. 

Tae interesting innovative procedures are the plastic 
operations for the “crumpled tummy” or excess skin 
(Fig 2). For the patient who has lost weight and has 
very rel:xed skin of the abdomen, the umbilicus is 
marxec out. The lower transverse abdominal incision 
should be as symmetric as possible. The umbilicus is 
cored cut, and a vertical midline incision is made up to 
the amoilical defect. The skin and subcutaneous tissues 
are dissected just superficial to the fascia by means of a 
cuttmg cautery. The dissection in some patients must 
be carmel up and laterally to the costal margins and to 
the ides of the abdomen, with the skin and tissues of 
the entre abdominal wall undermined. When present, 


a dissasis recti can be repaired with interrupted 
nona»sorbable sutures, thus plicating the fascia of the 
rectus muscles into the midline. 

The relocation of the umbilicus must be na as nearly 
norma a position as possible, and the umbilicus is 
brought out through the upper skin flap. Hemevac 
catheters are left through the lower skin flaps up either 
side ef the abdomen. A large, bulky, light-press.ire 
dressmg is applied, and the patient should be kept n a 
jackka:fe position for one to two days. 

In a patient with less redundant skin but with more 
of the *'crumpled tummy” appearance, a transverse in- 
cisio- alone in necessary. Since, in these mcisions, the 
curved upper incision is considerably longer than the 
lower, a modified "W"-type incision is frequently 2m- 
ployed to lengthen the lower incision. A] patients in 
whora the abdominal skin is undermined will have 
some Cecrease in sensation to the abdominal skin. 


Complications 


Although 22 patients were hospitalized for 15 cays 
or longer, the average hospital stay was 14 days; there 
were two hospital deaths unrelated to the panniculec- 
tom}. Six wound complications were serio 1s enouga to 
requare 15 days or more of hospitalizatior, with drain- 
age .asung seven to eight weeks in two patients. One 
patient sloughed the central abdominal skin and fat (6 
by 5 cm.) and required a secondary closure. Yet cnly 
34.5 per cent of the patients who underwent pan- 
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niculectomy suffered morbidity, and the group's aver- 
age hospitalization was 13.7 days. 

The 39 patients who underwent cosmetic abdom- 
inoplasty were younger and thinner. The average 
hospitalization was nine days. Thirteen per cent were 
morbid; one patient required an anesthetic for ligation 
of a postoperative bleeding vessel, one patient weigh- 
ing 300 pounds developed a 20 cm. hematoma that had 
to be drained, and one patient had a wound that had to 
be debrided and resutured. 


Comment 


This review of two entirely different approaches to 
problems of the abdominal wall has been presented in 
an effort to remind the gynecologic surgeon, as well as 
the general surgeon, to consider more than the im- 
mediate necessities of intra-abdominal disease. The 
"watermelon" excision of a large pannus requires a 
relatively short time. There is some loss of blood, but it 
is not excessive, and, with the pannus excised, the ap- 
proach to the abdominal cavity is simple and easy. 

The incisions are often incredibly long, but the 
length of the incision can be reduced by excising 
wedges of tissues from superior and inferior flaps, leav- 
ing crossed vertical and transverse incisions. Drainage, 
pressure dressings, and figure-of-eight sutures into the 
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fascia reduce the likelihood of hematomas developing. 
Closure of the lateral ends of the transverse incision 
can be helped by making a "Y" at either end, although 
some patents will still have "dog ears" of skin that may 
need revisions later. 

The specific complications of the procedure are 
sloughs, drainage, or seromas. The morbidity rate of 
34 per cent is primarily due to the abdominal surgery 
and not to the panniculectomy. 

Abdominoplasty procedures utilized by the plastic 
surgeons are associated with a very low morbidity rate 
of 13 per cent and an average hospitalization of nine 
days. Most patients are out of the hospital in five to 
eight days. The important point is that the gynecologist 
who plans to make a Pfannenstiel incision is able to 
utilize the plastic surgeon's expertise and to renovate 
the patient's lower abdominal wall. This does not com- 
promise the primary procedure but is done after the 
muscles and fascia of the abdominal wall are closed. 
One can then consider the laxness of the abdominal 
skin, excess subcutaneous fat, and the striae of preg- 
nancy. The gynecologic surgeon should spend some 
time, energy, and thought on the optional techniques 
that will leave a better appearance and a more satisfac- 
tory abdominal wall. 
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dispensing without prescription. 
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Abbott hematinics solve the 
twin problems that pregnant 
patients have with iron medication 


Gastric distress 


Contro. led-release iron 
prevents dumping of iron in 
the stomach. 


Only Abbott offers the 
Gradumet® controlled-release 
dose form. It’s patented.’ 


Fero-Folic-500°, 


Contrellec -Release Iron 
525 mg. af Ferrous Sulfate (equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 
500 mg. Ascorbic Acid (as sodium ascorbate) 


Plus 800 mcg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also imdicated in pregnancy for the prevention and 
treatment of ion deficiency and to supply a maintenance 
dosage of fcic acid. Contraindication: Pernicious ane- 
mia. ning: Folic acid alone is improper therapy in the 
treatment of pernicious anemia and other megaloblastic 
anemias where vitamin By is deficient. Precautions: Where 
anemia exists, its nature should be established and under- 
lying causes determined. Fero-Folic-500 contains 800 mcg. 
of folic acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
likelihocd of gastric intolerance is remote. If such should 
occur the tabiet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administzation of folic acid. 


2. Compliance lapses 


Because dosage is just once-a- 
day, patient cooperation is 


increased.” 


1. U.S. Pat. No. Re. 27,107. 


2. Porter, A. M. W., Brit. Med. J., 1:218, 1969. 
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Controlled -Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental iren) 


Plus Enhanced [ron 
Absorption 


500 mg. Ascorbic Acid (as sodium as- 
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deficient intake er increased need for 
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in pregnancy for the preven ion and 
treatment of iron deficiency where there 
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creased need for B-complex vitamins 
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Pernicious anemia. Warning: Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bi? is deficient. Precautions: 
Where anemia exists, its natuse should 
be established and uncerlying causes 
determined. Iberet-Folic-500 contains 
800 mcg. of folic acid per tab:et. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such shousd occur, 
the tablet may be taken afte: a meal. 
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been reported following both 
oral and parenteral adminis- Wissor: 
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Diaphragms: 
educating 
the patient 





One of the most important aspects of successful 
diaphragm usage on a continuing basis is the 
amount of success or frustration the woman expe- 
riences at her first trial insertion. Therefore, it is 
very important that adequate time for teaching be 
given at the initial office visit. Here are answers 

to some physician-posed questions on instructing 
the patient to use the diaphragm. 


e Is it beneficial to have the woman go 
through all the steps of insertion herself, including 
application of the spermicidal agent on the 
diaphragm? 


A. Yes. The patient should be made familiar 
with the proper method of insertion and position- 
ing of the diaphragm. Before insertion, she should 
be taught to apply approximately one teaspoonful 
of spermicide spread over the surface of the dia- 
phragm which will be in contact with the cervix 
and the rim. After insertion, she should be taught 
to reach into the vagina and feel the “front” 

rim in the notch behind the bone, then trace the 
“back” rim behind it to assure that the cervix is 
covered. 


O. Is it beneficial to schedule a follow-up visit 
when he patient seems well able to handle the 
diaphragm? 






A. Ideally, an appointment should be made for 
the patient to return in one week with the dia- 
phragm in place to ascertain whether or not she 
has been inserting the diaphragm properly. At this 
time any problems encountered during the 

week can be discussed and, where necessary, adjust- 
ments made. 


Q. What special instructions, if any, should be 
given to the patient? 


A. Many doctors feel the patient should be told 
to get into the habit of inserting the diaphragm 
every night. She must be instructed to leave the 
diaphragm in place for six to eight hours after the 
last coital contact. If intercourse does not occur 
within six hours after insertion or if it is repeated 
within six hours after insertion, more spermicidal 
agent must be applied to the diaphragm without 
removing it. Most patients prefer to do this with 
an applicator. Until the patient is confident with 
the proper insertion technique, some physicians 
recommend that the partner use a condom as an 
additional precaution. 


Q. How should the patient clean the 
diaphragm? 


e The safest way to clean and preserve the 
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ww diaphragm s by washing it carefully with a mild 


soap and water, gently drying it, and replacing 
it in the compact when not in use. 


Q. Should the woman or her partner feel the 
diaphragm during sexual intercourse? 


A. No, Neither she nor her partner should feel 
the diaphragm if it fits properly and is in its 
appropnate position. Properly placed, it should 
not interfere with the sexual pleasure of either 
partner. 


The Ortho ALL-FLEX* Vaginal Diaphragm 
with ORTEO-GYNOL* Contraceptive Jelly— 
together a safe, effective barrier to conception for 
the patient who can't or won't use the pill or the 


IUD. 


Ortho All-Fiex is designed to provide comfort 
and reliability and to meet the highest esthetic 
standarcs. You can give it to your patients with 
confidence because it's a method that is rarely 
contraindicated. 


Ortho All-Flex Diaphragms are made of highest- 
quality. long-lasting latex. Ortho-Gynol 
Contraceptive Jelly and Ortho-Creme have been 
specially formulated for use with Ortho 


diaphragms. 


*Trademark 


Consider the advantages of prescribing the Ortho 
All-Flex Diaphragm and Ortho-Gynol Jelly when 
you and your patient decide on the diaphragm 
and jelly method of conception control. 


If you weuld like a professional fitting-ring set and 
fitting-procedure brochure, please contact your 
Ortho representative. Remember, to afford maxi- 
mum pootection, the Ortho All-Flex Diaphragm 
and Or-ho-Gynol Contraceptive Jelly or Ortho- 


Creme must be used according to directicns. 
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Deaths caused by pulmonary thromboembolism after 


legally induced abortion 


ANN MARIE KIMBALL, M.D. 
ALTON V. HALLUM, M.D. 
WILLARD CATES, Jr., M.D., M.P.H. 
Atlanta, Georgia 


Pulmonary thromboembolism is an infrequent but serious compseation of induced abortion. Of the 
104 abortion-related deaths reported to the Center for Disease Control in 1972 through 1975, 10 
(9.6 per cent) involved fatal pulmonary embolism; eight of these cases were proved at autopsy. All 
but one of the women had pre-existing risk factors for thromboembelic disease, including obesity, 
previous thrombophlebitis, use of oral contraceptives, or type A Sioed. All but one case occurred in 
women who had received general anesthesia. In addition, four ef the eight women had undergone 
a concurrent sterilization procedure at the time of the abortion. Preventive efforts should focus on 
identifying women at high risk for thromboembolic events prior © the abortion procedure and then 
selecting the abortion procedure least likely to produce postoperative embolism. (Am. J. OBSTET. 


GYNECOL. 132: 169, 1978.) 


PULMONARY THROMBOEMBOLISM is an infrequent 
bur serious complication of induced abortion. Al- 
though reports from Britain! and Hungary? have de- 
scribed pulmonary thromboembolism as a cause of 
death associated with abortion, it is infrequently men- 
tioned in the American literature on complications of 
abcrtion. Of 104 abortion-related deaths reported to 
the Center for Disease Control (CDC) between 1972 
arc 1975, infection was the leading cause of abortion- 
related death, accounting for 28 (26.9 per cent) of the 
deaths.” However, the next most common cause was 
the occurrence of embolism, accounting for 27 (26.0 
per cent) deaths; 10 (9.6 per cent) have been classified 
asc ue to pulmonary thromboembolism.? Eight of these 
cases were proved at autopsy. In this paper we discuss 
the clinical and epidemiologic characteristics of the 


eizat autopsy-proved cases and make suggestions for 


futare prevention of deaths resulting from throm- 
boembolism. 


From the Abortion Surveillance Branch, Family Planning 
Evaluation Division, Bureau of E pidemiology, Center for 
Disease Control. 


Presented as Official Guest at the Fortieth Annual 
Meeting of the South Atlantic Association of Obstetricians 
and Gynecologists, Acapulco, Mexico, January 21-26, 
1978. 


Reprint requests: Dr. Willard Cates, Jr., Chief, Abortion 
Surveillance Branch, Family Planning Evaluation 
Division, Center for Disease Control, Atlanta, Georgia 
30333. 


Case reports 


l^ summarize the characteristics of the patents 
(Tabie I), their ages ranged from 17 to 44 years witha 
meam of 27.9 years. Six of the women were white. one 
was black, and one was Asian-American. Their parity 
ranged from 0 to 4, and their gestation at the time of 
abortion ranged from eight to 15 weeks. All but one 
had pre-existing risk factors for thromboembolic dis- 
ease in addition to pregnancy. All had pulmonary-em- 
bolism confirmed at postmortem examinztion. Gereral 
anesthesia was used in all but one procedure, and half 
invelved concurrent sterilization. 

l^ree of the cases occurred in obese women. all 
weighing 20 per cent above the ideal weight compated 
for age and height.* In Case 1 the patient was a 35- 
year-old woman, 5 feet, 2 inches tall, weighing 250 
pounris; her ideal weight was 143 pounds. She had a 
pricr history of postpartum thrombophlebitis with 
each of her two previous pregnancies. Her physician 
diagnosed iliofemoral vein thrombophlebitis in the 
twe h menstrual week of gestation, which resporxed 
clinxalły to elevation and heat. Therapeutic abortion 
was recommended, and à suction curettage procecure 
was performed with the use of general anesthesia. The 
patient ambulated well postoperatively. Two days after 
the precedure she was found to be cyanotic and 
hypewmsive and died despite resuscitative efforts. 

Ir Case 2 the patient was a 23-year-old womaa, 5 
feet 5 inches tall, weighing 162 pounds; her ideal 
weight was 135 pounds. During the eighth menst-uzl 
wees of gestation she underwent an elective aborsion 
by suction curettage; concurrent abdominal tuba li- 
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Table I. Deaths from autopsy-proved pulmonary embolism after induced abortion, United States, 1972 to 1975 










Height 


(inches) 

l 35- W 62 250 

2 23 B 65 162 3 2 
3 31 W 65 235 2 l 
4 LW 65 115 l 0 
5 44 W 62 145 5 4 
6 ig OW 62 111 l 0 
7 20 - W 61 120 l 0 
8 34 A 62 103 2 l 


LMP = Last menstrual period; OC = oral contraceptive. 


gation was performed with the use of general anes- 
thesia. Eight days after discharge she collapsed and 
was pronounced dead on arrival at a local hospital. 

In Case 3 the patient was a 31-year-old woman, 5 
feet, 5 inches tall, weighing 235 pounds; her ideal 
weight was 142 pounds. She had had previous chemo- 
therapy for Stage IIIA Hodgkin's disease but was 
disease-free at the time of the procedure. Because of 
her past medical history, a therapeutic abortion by 
sharp curettage was done during the eighth menstrual 
week. She did well until 38 days after the procedure 
when she became nauseated and developed chest pain. 
Because of increasing dyspnea she was admitted to the 
hospital. An electrocardiogram demonstrated right 
heart strain. Despite intravenous heparin, she died two 
hours after admission to the hospital of a respiratory 
arrest. 

In Cases 4, 5, and 6 all patients had a history of oral 
contraceptive use. In Case 4 the 17-year-old primi- 
gravid patient began using oral contraceptives (1 mg. of 
norethindrone and 0.08 mg. of mestranol) immediately 
after undergoing a suction curettage to terminate a 
nine-week pregnancy. Two weeks later swelling and 
pain developed in the left calf. She was admitted to a 
hospital with a diagnosis of thrombophlebitis and 
heparin was begun. Heparin was stopped after 10 days 
because of thrombocytopenia, and on the seventeenth 
hospital day the patient suffered pulmonary embolus 
documented by electrocardiogram, lung scan, and 
arterial blood gas deterioration. Six days later she died 
of a cardiac arrest with anoxic encephalopathy. 
Retained trophoblastic material was found in the 
uterus. 

In Case 5 the 44-year-old woman had had four prior 
pregnancies. She also had mild hypertension and a 16 
year history of oral contraceptive use (0.5 mg. of nor- 
gestrel and 0.05 mg. of ethinyl estradiol), which she 
had discontinued two months prior to the diagnosis of 
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Thrombophlebitis 
None 


Stage IIIA Hodgkin's 
disease 
Thrombophlebitis with 
oral contraceptives 
Mild hypertension 
None 


12 No No — Ventricular septal de- 
fect, pulmonary hy- 
pertension 

10 No No 


,B None 


pregnancy. At eight weeks' gestation she electively 
underwent a hysterectomy. Eight days after discharge 
she collapsed suddenly and died of a massive saddle 
pulmonary embolus. 

In Case 6 a 19-year-old primigravid patient gave a 
history of “painful legs" while using oral contraceptives 
of an unknown type for two years prior to pregnancy. 
She had extra-amniotic instillation of prostaglandin Fea 
augmented by oxytocin; the procedure was completed 
by sharp curettage with the use of general anesthesia 
after 37 hours. She suffered a cardiopulmonary arrest 
30 minutes after the procedure. During resuscitative 
efforts the serum sodium was 120 mEq. Despite venti- 
latory support she remained moribund and died five 
days later. Multiple pulmonary emboli were found at 
autopsy. The electrolyte imbalance probably contrib- 
uted significantly to her death. 

In Case 7 the patient was a 20-year-old primigravid 
woman with Eisenmenger's complex. Classically, heart 
disease is considered to be a major risk factor for the 
development of thromboembolic disease.? Because of 
her cardiovascular status, an abortion by suction curet- 
tage with concurrent abdominal tubal ligation was per- 
formed in the eleventh week of gestation with the use 
of general anesthesia. The sterilization procedure was 
complicated by an inadvertent cystostomy, which re- 
quired suturing. Postoperatively the patient received 
prophylactic subcutaneous heparin. Over the next 24 
hours, she suffered chest and dull epigastric pain. Be- 
cause of abdominal bleeding, heparin therapy was 
stopped, and an exploratory laparotomy revealed 
"moderate" hemoperitoneum. Postoperatively, she did 
poorly and complained of nausea, vomiting, and chills. 
She became febrile and cyanotic and suffered a respi- 
ratory arrest five days after the initial procedure. Pul- 
monary emboli were documented at autopsy. 

In Case 8, other than pregnancy, the patient had no 
risk factors prior to abortion. She was a 35-year-old 
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Sucaon eurettage General E: 
Sucaon aurettage, abdom- General 8 
mal tudal ligation 
Sharp curettage General 38 
Sucaon aurettage Local 50 
Hyserec omy General 8 
Extra-anmiotic prosta- General 2 
glandin Foa, oxytocin, 
suction curettage 
Sucmon curettage, abdom- General 5 
mal tubal ligation 
Suction curettage, laparo- General 12 


scopic ubal ligation 
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woraan who requested abortion in the tenth week of 
gestation. A suction curettage and concurrent laparo- 
scopic tebal ligation were performed with the use of 
general anesthesia. The procedures went smoothly 
without any postoperative complications. Twelve days 
after the procedure she was found unconscious in her 
home and was dead on arrival at a local hospital. Pul- 
mcrary emboli were found at postmortem examina- 
tion. 


Implications 

The incidence of clinically evident pulmonary em- 
bolim a ter induced abortion is rare. The initial Joint 
Program for the Study of Abortion sponsored by the 
Population Council? reported 16 cases of pulmonary 
embolism after 72,988 induced abortions, for a rate of 
2.2 per 10,000 abortions. Hodgson and Portmann' re- 
ported cne case of probable pulmonary embolus in 
10,453 aortions at 12 weeks’ gestation or earlier, for 
an iacidence of less than 0.96 per 10,000 abortions. In 
three other published series*"'* involving a total 
of 353,3)0 suction curettage procedures, pulmonary 
thrambeembolism was not mentioned as a complica- 
tion However, the mean interval in our series from 
procedure to fatal embolic event was 15.6 days, with a 
range of two to 50 days, suggesting that a prolonged 
period o follow-up is necessary to determine the true 
incic ence of this complication. In the more recent Joint 
Prcgram for the Study of Abortion under the auspices 
of the CDC," nine cases of postoperative pulmonary 
em olism occurred in 80,437 operations, for a rate of 
1.1 per 19,000 abortions. Thus, the best estimate of the 
incic ence of pulmonary embolism after induced abor- 
tiom 1s between one anc two cases per 10,000 abortion 
proceduses. 

Despite its rare contribution to the over-all morbidity 
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of zbortion, pulmonary thromboembalism accouated 
for #6 per cent of abortion-related deaths from 972 
to 1975 in the United States. In Britain and Wales, 
from 1970 to 1972, 11 of 81 (13.58 per cent) abor ion- 
related deaths were attributed to pulmonary em- 
boliam. In Hungary, from 1960 to 1972, eight af 37 
(21.5 per cent) deaths after abortion were caused by 
pulmorary embolism.? 

Pregnancy per se is a risk factor for thromboembolic 
disease." * In the third trimester of gestation, uterine 
pressure on the inferior vena cava causes increased ve- 
nous stasis, and there is decreased venous tone ir the 
lower extremities. Moreover, the hypercoagulable -tate 
associated with pregnancy compounds the risk of 
thrcmboembolism; during pregnancy, fibrinogen, fac- 
tors VI, IX, and X, and platelets are all elevated while 
fibrimolytic activity is decreased.'* '? Induced abortion 
is performed predominantly during the first 12 weeks 
of pregnancy. Although there should be little com- 
pressom of the inferior vena cava at this ume, the 
stee Dest rise in fibrinogen occurs during the first three 
months of pregnancy," and deaths caused by pulmo- 
nary embolism have been reported in young women in 
the ırsi trimester of pregnancy." Thus, all pregmant 
wor en, including those who choose induced abortion, 
are «t some increased risk for thromboembolism inaer- 
ent im their gravid state. 

In seven of the eight cases of fatal embo ism 
documented at autopsy, other risks for pulmonary 2m- 
bolism were documented. This suggests that such eon- 
ditions m women requesting abortions should alert the 
clinicar to the possibility of postoperative throm- 
boeribolism. Obesity, diabetes, peripheral artery dis- 
ease. malignancy, varicose veins, and increasing age are 
the classic risk factors for thromboembolic disease.'® 
One zurhor? has recently suggested that age 30 is the 
point at which risk of pulmonary embolism begins to 
increase; the mean age of patients in the eight cases 
reporied is 27.9 years as opposed to a mean of £2.6 
years for women obtaining abortions in the Un ted 
States in 1975." 

Bloed type A has been suggested as a risk factor for 
thrombetic disease.'* In a cooperative study performed 
in the United States, Sweden, and the United Kng- 
dom patients with type O blood were found less re- 
quer:'y than expected among young white women de- 
veloping venous thromboembolism.” This observation 
has 5een supported by other reports.?'-?* This æn- 
dency was particularly strong when the embolism was 
assoGated with oral contraceptive use. Blood type was 
repo-tec for six of our eight patients; one of the six (17 
per cent) had type O blood. This contrasts with the 
re po^tec 44 per cent frequency of type O blood in the 
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general United States population.” Although sugges- 
tive, the small numbers involved in our study permit no 
firm conclusions in this regard. 

Oral contraceptive use has been repeatedly impli- 
cated in thromboembolic disease.?*: *? Three women in 
our sample had a history of recent oral contraceptive 
use. In one patient (Case 4) this rather than the abor- 
tion procedure itself may have been more involved 
with the pathogenesis of embolism. Fisch and Freed- 
man?! found that the effect of oral contraceptives 
on coagulation mechanisms occurred within the first 
month of use and continued up to two months after 


discontinuation. In Cases 4 and 5 this time spectrum of 


oral contrace ptive use is applicable. 

On the basis of our review, we believe women with 
documented risk factors for pulmonary embolism, who 
request abortions, may require additional caution on 
the part of the clinician. All but one of the patients 
discussed above received general anesthesia, and four 
of the eight underwent concurrent sterilization proce- 
dures. The increased bed rest incurred postoperatively 
because of these two factors may have increased the 
risk of pulmonary thromboembolism. Bonnar and 
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Walsh? reported an increase in thrombosis following 
abdominal surgery as opposed to vaginal surgery. 
Thus, women with pre-existing conditions might be 
advised to delay sterilization until the hypercoagulabil- 
ity of pregnancy has resolved. 

The role of subcutaneous heparin in preventing 
pulmonary thromboembolism after abortion is unclear. 
Subcutaneous heparin has been found to reduce sig- 
nificantly postoperative thrombosis and fatal pulmo- 
nary emboli in a controlled prospective clinical trial in- 
volving 4,121 patients undergoing a variety of major 
surgical procedures.? In 110 major gynecologic oper- 
ations, prophylactic subcutaneous heparin was also 
found to be effective.*! In view of the very rarely re- 
ported morbidity from pulmonary embolus and the 
even rarer deaths after abortion, additional studies are 
required to define the role of prophylactic heparin in 
abortion patients with documented risk factors for 
thromboembolic disease. 


We thank Nanette Wenger, M.D., and Howard W. 
Ory, M.D., for their contributions to this paper. 
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Discussion 


DR. FRANK C. GREISS, JR., Winston-Salem, North 
Carolina. The impact of legalized abortion on mortality 
must be evaluated: (1) according to the risk of death 
fram pregnancy terminations and (2) by the effect of 
these abortions upon maternal deaths as measured 
traditionally. With respect to the abortion mortality 
risk, over 2.8 million legal abortions have been re- 
ported to the CDC from 1972 through 1975.' This is a 
massive number from which representative trends can 
be examined rapidly. In previous reports, the CDC has 
given us an overview of deaths from abortions. Before 
discussing Dr. Hallum's paper, I should like to re- 
capitulate these observations. From 1972 to 1975, the 
mortaliry rate from legal abortions has progressively 
decreased, from 4.1 to 3.2 deaths per 100,000 proce- 
dures (average 3.7 X 107?). This reduction has been 
attmbuted to an increase in the number of abortions 
per-ormed earlier in pregnancy, an increase in the use 
of curettage procedures, and the increased physician 
experience in performing these procedures. The 
mortality rate varied directly with the duration of ges- 
tation and according to the specific procedure em- 
plo«sed. At eight weeks of pregnancy or less, the rate 
was 0.7 x 10^? increasing progressively to 19.6 x 10^? 
between 16 and 20 weeks' gestation; a 28-fold differ- 
ence. Wath suction or sharp curettage, the rates were 
1.9 x 1^? and 2.6 x 10^? respectively, increasing to 
17.7 X 107? with intra-amniotic instillatons and 
42.6 x 107? with hysterotomy/hysterectomy. North 
Carolina's experience from 1972 through 1975, with 
56,723 iegal abortions and six deaths, parallels these 
statstics but the weight of the CDC's greater numbers 
shows that our mortality rate of 10.6 x 10? was not 
representative of the total experience and provides 
dat.. for critical self-analysis. It should be evident, how- 
ever, that as pregnancy progresses terminations be- 
come increasingly more difficult, different procedures 
mu t be employed, and complications are more com- 
moa, with an inevitable increased mortality rate. 

Ir is appropriate that Dr. Hallum and his associates 
have used the CDC data to present to us the experience 
with one cause of abortion-related death, pulmonary 
thrcmboembolism. The data show that at least one of 
every 350,000 women having a legal pregnancy termi- 
nation dies of pulmonary thromboembolism, a rate of 
0.28 x ID. This is approximately one tenth of the 
most recent North Carolina rate for maternal deaths 
from this cause throughout pregnancy and the puer- 
perum. The rates of thromboembolism resulting in 
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death reported by the CDC increased as the duration 
of pregnancy increased, in parallel to the general 
statstics. Three of the eight women were obese, one 
hac active phlebitis, three were either using or had 
recently discontinued oral contraceptive agents, and 
one had Hodgkin's disease. Three of the eight women 
had an additional procedure for sterilization. White we 
all recognize that most of the above circumstances 
predispose to thromboembolism, with the possible ex- 
cepaor of the patient with active phlebitis, it is difacult 
for me to understand how we as physicians should have 
chaaged our usual procedural routines for these wom- 
en. Lhe data do not tell us of the number of women in 
the »ver-all group who were obese, who were using oral 
con-race ptive agents, who developed phlebitis, or who 
had ar additional sterilization procedure when the 
preznancy was terminated. Certainly they must ave 
beea many. It is pertinent that North Carolina's mater- 
nal mortality statistics show an essentially constant rate 
for em olism deaths over the past 30 years. Although 
as physicians we are loath to accept operative death, it 
appears to me that, even though we utilize general 
prircipes of care thought to minimize the risk of 
thromboembolism, a certain number of tragic deaths 
from massive emboli are inevitable. Perhaps we should 
direc! our attention to more common and more pre- 
ventable causes of death. For example. during the 
years 1971 through 1975, eight women died fram a 
legal abortion procedure in North Carolina. Taree 
women died of infection, two following unrecognized 
uterzme perforation, and one after hysterotomy. One 
air embolus was caused by a reversed suction macaine 
and one intra-amniotic saline instillation was compli- 
cated br amniotic fluid embolism. One patient with tri- 
cuspid atresia died of this congenital lesion during 
operation and two women died of hypoxia due te an 
imp-operly administered anesthetic. These causes of 
death seem very preventable to me and I look forward 
to o-her reports from the CDC about them. 

If possible, it would be helpful also if medically mdi- 
cated abortions were analyzed separately from purely 
elective ones. For example, three of the fetal abortions 
in Nørth Carolina were performed for serious medical 
problems: congenital heart disease, amyotrophic lateral 
sclerosis, and end-stage nephritis. One would antici- 
pate a mortality rate that is significantly h:gher in such 
patients than in ones who are healthy. 

Turning our attention to the impact of legal abor- 
tions on the maternal mortality rate, we must rezlize 
that the maternal mortality rate for the United States in 
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1975 of 12.8 x 10^? live births was four times the 
mortality rate from abortion. This figure is somewhat 
misleading in that the legal abortion deaths are usually 
included as a part of the maternal mortality rate while 
the basis for calculating the maternal mortality rate, 
live births, excludes conceptions terminating in abor- 
tions. If one adjusts the rates appropriately so that legal 


abortion deaths are considered separately from mater- 


nal deaths, then 1971 to 1975 North Carolina statistics 
would yield a direct mortality rate of 21.8 x 107? live 
births, 1.7 times greater than the abortion-related 
mortality rate of 13.1 x 107? procedures. The ratio in- 
creases to 2.7 if medically indicated abortions are ex- 
cluded from the abortion computations and included 
in the maternal ones. Therefore, even in a state where 
the abortion-related mortality rate was three times that 
of the national experience, the threat of death from 
elective abortions was still significantly less than that for 
pregnancy as a whole. 

It is very pertinent that no deaths from criminal 
abortion have occurred in North Carolina since 1972. 
This experience coincides with the Supreme Court de- 
cision of January, 1973, which liberalized abortion. 
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Since most criminal abortion-related deaths are from 
infection, the North Carolina maternal mortality rate 
associated with infection plummetted from 8.2 x 107? 
in 1971 to 1972 to 1.6 x 10^? in 1973 to 1975. During 
the last three years all but one infection-related death 
occurred peripartum. 

It should be evident from these comments that the 
advent of legalized abortion has significantly reduced 
maternal deaths. This reduction has been accom- 
plished by procedures that during the first trimester of 
pregnancy have an extremely low risk of death. How- 
ever, during the second trimester, the risk of death 
approximates or exceeds the direct maternal mortality 
rate. I commend Dr. Hallum and his associates in the 
CDC for their continued surveillance of abortion- 
related deaths and I urge them to report on more pre- 
ventable specific causes. 
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Postmortem cesarean section 


ROBERT K. ARTHUR, M.D. 
Wigh Point, North Carolina 


Postmortem cesarean section continues to carry a bleak fetal outioo«. The present report adds 

to the literature three recent cases in which the infant was not sewec. Analysis of the literature is 
used to produce guideposts to timing and performance of the pracecure. The possible impact of 
today's technology on the problem is discussed. The need for earier intervention in the patient near 
death is presented as a possible method of improving fetal salvage. ‘Am. J. OBSTET. GYNECOL. 132: 


175, 1978.) 


IN 950, in the first edition of William’s Obstetrics that 
he edited, Eastman! made this statement at the end of 
the -hapter on cesarean section: 


“From the earliest times, when a patient died undeliv- 
ered at nearly full term, cesarean section was some- 
times performed immediately after the death in the 
hope of saving the life of the child. The number of 
childrer rescued by this procedure, however, has al- 
ways been small. Despite this fact, it is my opinion that 
it should be done, provided the fetal heart is audible a 
few minutes before the mother's death and provided 


full written permission has been obtained from the pa- 
tients husband." 


Some 28 years later, this statement is essentially un- 
chaagec in current texts and in the obstetric literature. 
It may be that the operation is done more frequently 
but the results remain less than satisfying. 

Postmortem cesarean section rernains at best an 
obstetric calamity. More often than not, the delivery of 
a stllborn infant or a badly compromised child who 
does not survive compounds the tragedy of the 
mother’s death. 

There have been three postmortem cesarean sections 
per ormed at High Point Memorial Hospital in recent 
yea:s. I performed two in a space of less than three 
months. An associate performed the third; all were to 
no avail. 


Case reports 


Case 1. Mrs. B. M., a 23-year-old white woman, para 
2-0-0-2, was admitted to the hospital January 5, 1967, 
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at seven and a half months' gestation with a history of 
recemt near-syncope at home. Pertinent history on 
admission revealed a strong family history of vascular 
disease and a personal history of pueroeral throm- 
bop vebitis following each of her previous pregnancies. 
Exa-ciration revealed tachycardia and cyanotic ear 
lobes The pregnancy was commensurate with Cates 
and the fetal heart tones were normal. Examination of 
the =xtremities revealed no abnormality. Homans’ sign 
was bilaterally negative. 

Laboratory work revealed mild anemia and uncom- 
pensated respiratory alkalosis on acid-oase studies. 
Chest roentgenograms on January 9, 19€7, and Janu- 
ary 12, 1967, were normal. Electrocardiogram on Jan- 
uar? 12, 1967, showed “nonspecific T-wave changes." 

Sametime between 7:30 p.m. and 8:00 ».«. on Janu- 
ary 12, 1967, the pauent collapsed in the bathrcom. 
She was seen immediately by a staff pediatrician who 
was«n rounds. He found slight cyanosis and an irregu- 
lar, weak pulse. The patient was put to bed and rasal 
oxy Zen was started as cyanosis deepened. Medical and 
obstetric help were summoned immediately but cardiac 
arres occurred within moments of return to bed. Car- 
diopulmonary resuscitation was begun by a nurse- 
anesthetist and the pediatrician. On arrival of an obste- 
trican, the pulse had been absent for three minates, 
and the pupils were fixed and dilated. A rapid cesarean 
sect cn was performed with delivery of a 1,556 gram 
infamt in poor condition at 8:00 p.m. The nfant died at 
9:3@ P.M. that night. 

Postmorten examination revealed massive pu mo- 
nary embolism (recent) and an older infarct of the 
right lower lobe. 

Case 2. Mrs. J. M., a 27-year-old, white, primigravid 
woman, was admitted to the hospital on the afternoon 
of Angust 5, 1969, with a history of five -o six dars of 
nausea and vomiting, at approximately 36 weeks’ ges- 
tation. She was found to be deeply jaundiced the morn- 
ing æf admission by her family physician. 

C7 admission, the patient was weak bu: cooperative. 
She received antinausea medication anc intravemous 
fluids. Laboratory studies were compatibie with severe 
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hepatitis. She became progressively more lethargic. 
Postmortem cesarean section was contemplated and a 
surgical kit was placed in her room. The patient's con- 
dition deteriorated with hypotension, oliguira, and 
anuria developing. 

Death occurred at 8:00 a.m., August 7, 1969. Im- 
mediate cesarean section resulted in delivery of a 
stillborn male infant weighing 2,495 grams. 

Case 3. Mrs. P. McM,, a 29-year-old, white woman, 
para 4-0-1-3, was admitted to the Labor Room at 11:00 
P.M., October 21, 1969, approximately 17 days beyond 
her expected date of confinement. She was in early 
labor and the membranes were intact. Vital signs were 
normal. Blood pressure was 130/100. The fetal heart 
rate was normal. Past history revealed three uneventful 
vaginal deliveries prior to a stillborn hydrocephalic in- 
fant (3,028 grams) delivered vaginally in 1965. 

The perineum was prepared and an enema was 
given. Pentobarbital, 200 mg., was administered. At 
2:45 A.M., October 22, 1969, she received prometh- 
azine, 50 mg., and meperidine, 50 mg. Blood pressure 
was 128/90. The membranes had ruptured spontane- 
ously at 2:15 A.M. The cervix was 3 to 4 cm. dilated; the 
vertex was at the spines, and contractions occurred 
every two to three minutes. 

Forty minutes after medication (3:25 A.M.), the pa- 
tient grunted and was found to be without a pulse and 
apneic. Resuscitative measures were begun. Intubation 
and suction were performed and respirations were 
supported artificially. Intravenous infusion and exter- 
nal cardiac massage were begun. All this was ineffec- 
tive. Only irregular apical beats were heard. The pupils 
became fixed and dilated at 3:40 A.M. She was delivered 
by cesarean section at 3:47 A.M. of a stillborn, mildly 
hydrocephalic baby (3,231 grams) with spina bifida. 

Postmortem examination was "consistent with a 
diagnosis of amniotic fluid embolism." 


Comment 


Weber,’ in his study, presented an excellent overview 
of the history of this first of obstetric procedures. 

In 715 B.c., it was the "Lex Regia" in the Roman 
Empire that no woman advanced in pregnancy who 
died should be placed in her tomb until the baby had 
been removed from the womb. Under the Emperors of 
Rome, the Caesars, this became the "Lex Caesaris," 
hence the name "cesarean operation." 

Pliny the Elder referred to the birth of Scipio Af- 
ricanus by postmortem cesarean section in 237 B.C. 
Scipio later became one of Rome's greatest generals. 
Pope Gregory XIV and the infant King Edward VI 
were reported to have been delivered by postmortem 
cesarean section. Hellman? disputed this, saying that 
Lady Jane Seymour's death did not occur until seven 
days after her son's birth. 
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In 1280 A.D., the Catholic Church in the Council of 
Cologne decreed that postmortem cesarean section 
must be accomplished so that the soul of the unborn 
child might be saved through baptism. 

In 1500 A.D., Jacob Nufer, a Swiss sheep gelder, per- 
formed the first cesarean section on a living patient 
who survived (his own wife). This was carried out after 
failure of local midwives to secure delivery. Mrs. Nufer, 
incidentally, later became the first woman to be deliv- 
ered vaginally after section. She was delivered of six 
children, including twins, following her operation. 

Notice that the procedure was first commanded to 
get the child into a separate coffin, later in an effort to 
save the mother, and last in an effort to save mother 
and child. 

Most of the literature on postmortem cesarean sec- 
tion involves reports of small numbers of cases, usually 
successful.* ° It appears that unsuccessful cases rarely 
make their way into print. 

It is difficult to compile a report on the exact number 
of successful postmortem cesarean sections reported. 
Certainly the number is well below 200. Where efforts 
have been made to compile survival rates of the infants, 
these figures range from 11 to 40 per cent (1:9, 2:5, 
etc.). 

There seems to be broad general agreement in re- 
cent reports on the following statements: 

l. If pregnancy is over 28 weeks’ duration at mater- 
nal death, cesarean section is justifiable. 

2. Fetal heart tones heard "some minutes" before 
maternal death would necessitate delivery. 

3. The chronology of maternal death should influ- 
ence the neonate's chance of survival, i.e., chronic ma- 
ternal disease should be associated with low fetal survi- 
val and sudden maternal death with higher salvage 
rates. There is little justification for this in the litera- 
ture, however, probably because of the small numbers 
involved and differing approaches to the problem. 

4. Delivery should be accomplished by classical ce- 
sarean section as quickly as possible after death, cer- 
tainly within 25 minutes. 

5. Cardiopulmonary resuscitation should be carried 
out in the interval between maternal death and delivery 
of the infant. 

6. Resuscitation of the infant should be prompt and 
thorough. 

7. Any critically ill patient in the third trimester of 
pregnancy should have a surgical kit close by —whether 
in the obstetric, medical, or surgical area. 

8. Permission for the procedure should be obtained 
in advance if possible, but failure of approval should 
not be a deterrent to the procedure. Most authors sug- 
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gest a strong moral obligation to attempt to save the 
infart. 

Definition of death. It is necessary that we be aware 
of tae definition of death if we are to perform 
postmortem cesarean sections. 

The traditional definitions for determining the state 
of or time of death is that given in Black's Law Dic- 
tionary* : 

“Tne cessation of life; the ceasing to exist; defined by 
physscians as a total stoppage of the circulation of the 
blood and a cessation of the animal and vital functions 
consequent thereon, such as respiration, pulsation, 
etc.” 

Tkis definition has become inadequate in certain 
situaions involving brain death with survival depen- 
dent on respirators, pacemakers, and parenteral fluids, 
in essence, the laboratory "brain-stem preparation." A 
new definition was needed and has been generally 
accepted. This requires: (1) no response to painful 
stimeli; (2) no muscular movement and no spontane- 
ous breathing for one hour (or three minutes off respi- 
rator); (3) no reflexes, ocular movements, or blinking, 
and the presence of fixed, dilated pupils; (4) a flat 
isoelectric electroencephalogram; (5) no change in the 
above when re peated 24 hours later; (6) the above must 
be unrelated to deep barbiturate intoxication or 
hypcthermia. 

Mere recently, isotope angiography has been uti- 
lized ' to prove the absence of cerebral blood flow and 
thus drain death. 

There will be few applications in our specialty for 
this definition. 


*Back, H. C.: Law Dictionary, ed. 4, St. Paul, 1968, West 
Publi-hing Co. 
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A -adical departure will be needed ta improve fetal 
survival with postmortem cesarean section. Infants of 
mothers who die suddenly probably have a fixed rate of 
survival, provided previously mentioned criteria are 
utilized. It is in the area of the mother who is dying 
from chronic disease that we may be able to do a better 
job. Hibbard and Rolf, in commenting on Weber's? 
papes, speculated on the possible justification of earlier 
deliv-ry in the case of the moribund patient. This is not 
a pleasimg prospect as surgery under the best of cir- 
cums-ances may hasten death or in itself be fatal for the 
moter. The possible reversibility of maternal disease is 
ever oresent. 

Tcday we have tools that may make such a decision 
easier. Amniotic fluid lecithin-sphingomyelin ratios 
may zive us assurance of the infant's chances of surviv- 
ing »perative delivery. Ultrasound biparietal head 
measurements will reinforce this confiderce in assur- 
ing fetal maturity. 

There is no literature available on the use of fetal 
mon--orng in patients near death. Certainly monitor- 
ing wall influence the care of these patients. Observa- 
tions of the progressive deterioration of the intra- 
uterme fetus in a failing environment will have an 
impact on the observer who previously cnly checked 
the fetal heart "at intervals" in the dying patient. It will 
be d ficult to be casual in this situation. 

It s pure speculation but this may result in “ante- 
mortem cesarean section" in some situations. Ante- 
mortem cesarean section should improve fetal salvage. 
Circumspection and moderation will be important in 
application of cesarean section in the case of the nearly 
moribund patient. 
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practce suits, doctors feel, more often than not, 
"dammec if they do, and damned if they don't." The 
subje-t of postmortem cesarean sections is ene in which 











the doctor may feel the need to practice "defensive 
medicine" because the procedure itself brings into call 
a wealth of legal and philosophical issues. For example, 
there are the problems of the legal definition of death,! 
the doctrine of informed consent to surgical proce- 
dures, and the surviving spouse's legal "ownership" of 
the body of his deceased spouse. Additionally, post- 
mortem cesarean sections are situations saddened by 
the loss of the mother and the infrequency of a healthy 
baby. Surviving infants are often severely damaged. 

Most physicians will never be confronted with the 
question of protecting their legal interests with respect 

to a postmortem cesarean section, because circum- 
stances necessitating such deliveries are rare. There is 
no time to debate philosophically or legally the issues in 
the 25 or 20 minute span? necessary for postmortem 
delivery, and fortunately most doctors' instincts and 
commitments to saving life compel them into acting 
quickly and professionally and not into worrying about 
calling their lawyers or insurance companies. However, 
postmortem cesarean sections do conjur up numerous 
legal issues. 

The purpose of this discussion is to confront some of 
these legal issues in a basic fashion by looking at some 
of the case law on the evolving concept of prenatal 
rights, the use of court orders to protect the rights of 
children to medical treatment over parental objections, 
and analogies to instances of tissue donation. However, 
since law is made on a case-by-case basis, this discussion 
is in no sense "perscriptive." I cannot tell you how to 
avoid being sued as a result of a postmortem cesarean 
section, but I may be able to make you feel better about 
doing what you must as a doctor. 

An undelivered child (en ventre sa mere) has been 
considered as a child "in being" (in esse) "if it will be for 
its benefit to be so considered" (La Blue v. Specker, 358 
Mich. 558, 100 NW2d 445; Mackie v. Mackie, 930 N C 
152, 52 SE2d 352). However, these decisions have typi- 
cally had to do with estates and a posthumous child's 
right to inherit property and to benefit from the distri- 
bution of estates. | 

In 1884, Justice Holmes wrote the opinion in Dietrich 
v. Northhampton, 138 Mass 14, which held that a child en 
ventre sa mere was an inseparable part of the mother and 
consequently without a separate existence or legal 
rights. The Dietrich case is one of many of Justice 
Holmes' decisions which set a legal precedent in most 
jurisdictions until the middle of this century. In other 
words, with respect to prenatal injuries a child's biolog- 
ical and legal existence depended on the mother. 

It was not until 1946 that there was case law to allow a 
child to recover for prenatal injuries. Bonbrest v. Kotz 
(Dist. of Columbia), 65 F Supp 138, held that injuries to 
a viable unborn infant were compensable in tort when 
suit was brought by the child after birth. In 1949, it was 
further found that the representative of a stillborn in- 
fant could sue for damages in a wrongful death action 
if the child was viable at the time of the prenatal in- 
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juries (Verkennes v. Corneia, 229 Minn 365, 38 NW2d 
838, 10 ALR2d 634). When the Verkennes case is con- 
sidered, it seems that the next logical extension of that 
holding (that the representative of a stillborn but viable 
child can sue for wrongful death) would be that the 
re presentative of an undelivered but viable baby of a 
deceased mother would have legal standing to sue also. 
(Although postmortem cesarean sections are only per- 
formed with respect to viable infants, as a point of 
information, the concept of prenatal injuries has fre- 
quently been expanded now so that a child or its repre- 
sentative can recover in tort when the child was not 
viable at the time of the injuries.) What the above trend 
means is that although a child's biological existence 
may depend on its mother its legal existence does not. 

Historically, children have been protected by the 
state. In England, the source of our common law heri- 
tage, the Court of Chancery (the equity court), had 
jurisdiction over cases of child neglect, abandonment, 
etc., because the King was seen as standing en parens 
patriae to his minor subjects.? Courts of equity also have 
jurisdiction over such matters in the United States. The 
Heinman case is a landmark case in which the court 
ordered medical treatment for a child over the reli- 
gious protestations of its parents.* Presumably, there is 
seldom time for a court to order a postmortem cesar- 
ean section over the objections of the husband. How- 
ever, if recovery of the mother is uncertain or death 
expected but for various reasons cesarean section can- 
not be performed while the mother is alive, a court 
could order a postmortem cesarean section. A court 
order in such a situation has never been reported, but it 
could be a means of protecting a doctor's liability under 
one set of unusual circumstances. 

Also, to draw an analogy from the field of tissue do- 
nations, a mother could presumably direct that a 
postmortem cesarean section be performed upon her 
death. It is a gloomy thought indeed to envision an 
expectant mother confronted with such a situation or 
even being asked as a regular obstetric procedure to 
execute such a directive. However, a doctor's contract 
with an expectant mother is to take care of her and her 
baby. Every obstetric patient could be asked to execute 
such a document at the time of her first office visit or, if 
the particular circumstances warranted and if there 
would be no unfavorable results to her own condition, 
at the time of any hospital admission. 

As can be seen, what is needed is adequate legislation 
to cover postmortem cesarean sections. As Ritter! re- 
ported: 


"There is practically no adequate specific legislation 
concerning postmortem cesarean section in the United 


*This case concerned a blood transfusion for a minor of 
parents who would not consent due to religious reasons. 
Courts have since, as a matter of course, ordered surgery 
and other means of medical treatment for minors in similar 
situations. 
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Sates... . No physician has ever been successfully prosecuted 
im the Urated States for performing a postmortem cesarean 
section, eren done against the wishes of the husband of the 
deceased.” 


In conclusion, my advice is: (1) Whenever possible, 
obtain the consent of the husband. (2) Where the hus- 
band's consent is unattainable, either: (a) consider a 
court orc er or (b) get the consent of the mother before 
death. ($) Perform the procedure even without con- 
sent, because (a) even if you are sued, the likelihood of 
being found liable is slim and (b) the courts may well 
bold next that you may be sued, if you fail to perform 
tne sectic n, by the legal representative of the child (and 
taat case may be yours). 
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Dr. JAMES D. VIA, Norfolk, Virginia (Official Guest). 
Fostmor:em cesarean section should be an unexpected 
procedure. Dr. Arthur stated: “Postmortem cesarean 
section remains at best an obstetric calamity.” In the 
review by Weber,' one series of 987 maternal deaths 
involved 72 postmortem cesarean sections with only 11 
imfants (| 5 per cent) being discharged from the hospi- 
tal in good condition. We should do everything possible 
to prevent this situation, including antemortem deliv- 
ery if death appears imminent. 

However, should maternal death occur and the fetus 
is viable, there should be no delay in delivery. In 
Weber's ~eview, it was noted that if postmortem cesar- 
ean sectien is considered, "we are not justified in delay- 
ing the procedure for the purpose of obtaining an op- 
erative permit.” We might in fact be legally negligent in 
delaying delivery for any reason since fetal well-being 
would depend upon our action or inaction. The key to 
management of postmortem cesarean section is pre- 
vention. This can best be achieved by more diligent 
prenatal care and more intense management of medi- 
cal and s.irgical complications of pregnancy. 

We concur with Dr. Arthur that: "The possible re- 
versibility of maternal disease is ever present.” All three 
o£ the cases presented by Dr. Arthur could have been 
managed more decisively based on the evidence pre- 
sented. 

The first patient, B. M., had a strong family and 
personal history of vascular disease. In fact, she had 
thrombophlebitis following her two previous pregnan- 
ces. On admission she was first noted to have tachy- 
cardia ard cyanotic ear lobes. The classic triad of he- 
moptysis, pleuritic chest pain, and dyspnea are noted in 
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only 20 per cent of patients with pulmorary emboli.’ 

Two «hest roentgenograms were normal, but a lung 
scan was not done. Compensated respiratory alkalosis 
is a normal feature of pregnancy? Uncompensated 
respratory alkalosis in view of a history o? throm- 
bop lebitis should have raised the questicn of pulmo- 
nary emboli. This patient should have received hepa- 
rin, m addition to bed rest and antiembolic stockings. 

The second case, J. M., was known to have he patitis 
(“acute yellow atrophy of the liver"). We do not know 
how she was managed prior to admission. the state of 
hydration, or what type of intravenous f uid therapy 
was used. MacKenna and colleagues* noted in a recent 
report from Durham, North Carolina, that patients 
with acute fatty metamorphosis of the liver need a high 
caloric intake of carbohydrate. They used 10 per cent 
dextrose in water and even 50 per cent dextrose 
throegh a central venous pressure tube to provide up 
to 2,090 calories per day. Although both patients were 
delivered of stillborn infants, the mothers survived and 
subsequently were delivered of term infants. Dr. Ar- 
thur indicated that antemortem cesarean section might 
have been a wiser choice. Fetal well-being should have 
been assessed. More aggressive management of this 
serioas medical complication of pregnancy might have 
been he pful. | 

The third case, P. McM., involved an amniotic fluid 
embolus, an unfortunate event that cannot be antici- 
pated or prevented. Membranes ruptured at 2:15 A.M. 
and at 3:25 A.M. amniotic fluid embolus developed. 
Had fetal monitoring been used, evidence of fetal dis- 
tress would have been apparent before 3:40 A. M. when 
the pupils were fixed and dilated. 

Dr. Arthur presented three cases of postmertem ce- 
sarean section involving six deaths. In the best of cir- 
cumstances, there is only about a 15 per cent chance 
that =- fetus delivered by postmortem cesarean section 
will be in good condition. Better prenatal care should 
be our concern and preventive medicine our goal. In 
all obstetric patients, assessment of fetal well-being 
must receive greater emphasis. If maternal ceath oc- 
curs and delivery is considered, it mus: be accem- 
plished swiftly. 
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Characteristics of patients with placenta previa and 
results of “expectant management" ' 
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To determine the differences between pregnancies complicated by placenta previa and those 
without placenta previa, the characteristics of 31,070 consecutive deliveries at one institution were 
analyzed. The philosophy of "expectant management" of the premature fetus and frequent use of 
cesarean section was utilized in the 185 patients with placenta previa. A higher proportion of these 
patients were multiparous, were older, had had previous abortions, and were carrying a male fetus 
or twins. The fetal and placental weights in these patients were similar to those in other patients 
throughout pregnancy. Rates of prematurity, antepartum and intrapartum fetal death, neonatal 
death, congenital abnormality, and low Apgar scores were higher among patients with placenta 
previa. Data were compiled in a manner that allows the obstetrician to: (1) evaluate the fetal weight 
and expected fetal growth; (2) estimate the probability that his patient will deliver prematurely and 
will deliver within the next one-, two-, or four-week interval; (3) determine the relative risks to the 
fetus prior to labor, during labor, and in the neonatal period at each stage of gestation. 


(AM. J. OBSTET. GYNECOL. 132: 180, 1978.) 


OVER THE LAST FORTY YEARS the "preferred" 
method of managing the patient with placenta previa 
progressively changed from “active management”! 
with frequent use of vaginal delivery to "expectant 
management” with frequent use of cesarean section.?: ? 
Concurrently, the maternal mortality rate in patients 
with placenta previa has decreased from 10 per cent to 
less than 1 per cent,’ and the perinatal mortality rate 
has decreased from about 70 per cent! to about 24 per 
cent. These changes occurred as a result of several im- 
portant clinical advances and observations. Accurate 
methods of placental localization with the use of low 
radiation doses became widely available. Continued 
improvements in methods of anesthesia, surgical tech- 
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niques, blood transfusion, postoperative care, and 
management of infections resulted in progressively les- 
ser morbidity with cesarean section. Subsequently the 
high maternal and fetal morbidity and mortality rates 
associated with the use of the metreurynter, Willett 
forceps, podalic version, vaginal packing, manual di- 
latation of the cervix, and vaginal cesarean section be- 
came unacceptable except under unusual circum- 
stances." Data from several individual centers,?: > > $ 
collaborative studies in England,* 7 the United States," 
and Sweden,’ and survey-type studies” identified three 
factors as being correlated with the increase in fetal 
morbidity and mortality rates associated with placenta 
previa: (1) prematurity, (2) increased rates of hypoxia, 
and (3) vaginal delivery. 

Although "expectant management" with frequent 
use of cesarean section appears logical, data are lacking 
as to its over-all effectiveness. Results of studies of "ex- 
pectant management" of placenta previa either were 
from several institutions where management, defini- 
tion, and diagnosis were not consistent* 7^ !*: ' and ex- 
tended over several years, during which time it was 
recognized that a transition of methods of manage- 
ment had taken place,* >° or were from an era when 
there were much higher morbidity and mortality rates 
in the mothers with cesarean section and in the prema- 


ture fetus? ?: !! than there are today. “Expectant man- 
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Table I. Selected sociomedical maternal 
characteristics among patients with 
and vithout placenta previa 





No placenta 
evia 


Characteristic (n — 30,885) 





Maternal age (mean yr.) 28.3 25.9 
Race service: 
Waite, private (%) 49.2 48.9 
Waite, staff (%) 4.3 4.3 
Nonwhite, private (%) 4.9 5.6 
Nenwhite, staff (9c) 41.6 41.2 
Pari» (mean): 2.3 1.6 
Maltiparous (%) 82.7* 66.7 
Previous abortions (%) 35.1* 20.2 
Male infants (%) 58.9* 51.7 
Mulaple births (%) 3.8* 2.2 
Premature rupture of 12.4 16.5 
membranes (%) 
Umbalical cord problems (%): 
Prolapsed cord 1.6* 0.4 
Cerd anomaly 0.5 0.1 
Kaot in cord 0.0 0.2 
Rh negative (%) 7.6 9.7 
Hypertensive complications (56): 
Pre-eclampsia 4.3 3.3 
Edampsia 0.0 «0.1 
Chronic hypertensive dis- 3.8 3.0 
zase only 
- Diabetes (96): 
Dabetes mellitus 0.0 0.5 
Gestational diabetes 0.0 0.1 
Gwcosuria 0.5 2.4 
Renal disease (%) 1.1 0.2 
Hematologic disorders (96): 
Aaemia 13.5* 8.3 
Si-kle cell disease 0.0 0.4 
Feta distress—heart rate 1.8 2.9 


<100 beats/min. (%) 





*P = 0.05. 


agement” with frequent use of cesarean section in the 
management of patients with placenta previa were 
compared to patients without placenta previa. 


Material and methods 


Frem January 1, 1962, to December 31, 1969, 185 
patients with placenta previa and 30,885 patients with- 
out placenta previa were delivered at MacDonald 
House of the University Hospitals of Cleveland, Ohio. 
The »hysicians had the following philosophy regarding 
manzgement of patients with placenta previa: 

l. The premature patient should be managed "ex- 
pectently” whenever possible. Thus, patients who were 
37 menstrual weeks’ gestation or less were observed in 


the hospital after diagnosis of placenta previa by the . 


[“'-albumin radioisotope technique until they 
achieved at least 38 weeks’ gestation unless severe 
hemerrhage, premature labor, severe pre-eclampsia, 
ruptared membranes, or similar types of problems 


mandated early examination and/or delivery. 
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Table IIA. Incidence rates (per 1,000 women) of 
placenta previa for selected maternal cháracteristics 






Rate per 1,000 women 
> 20 weeks’ gestation 





Characteristic 


Pre 39u: abortions: 





None 4R* 
(me or more 103 
Race.service: 

. White, private 60 
White, staff 59 
Nonwhite, private 52 
Nonwhite, staff 60 

Rh status: 
Negative 46 
Positive | 61 
Must: ple births (this pregnancy): 
Mone 59 
Twins 10 3* 
Prewaous cesarean section: 
Mo 9] 
Yes 18 9* 
*P < 0.)5. 


Table II3. Parity related to placenta previa E 






Parity (prior to this pregnancy) 


«24 2.6 5.1 27.5 3.9 
25-34 3.6 7.0 10.9 2.67. 
23 21.7 8.7 13.3 10.9 

All ages 3.3 6.5 12.7 





2. Vaginal examination of patients with third- 
trimester bleeding or with known placenta previa 
should cnly be performed under "double setup” con- 
ditioms. 

3. Except under very unusual circumstances, vaginal 
examinations should be performed only on patients 
who were hemorrhaging, were in active labor, kad 
premature rupture of the membranes, or were more 
than 37 weeks' gestation. 

4. Cesarean section was preferable to vaginal ddiv- 
ery except when vaginal delivery appeared to be safer 
for the mother and fetus, if the fetus was dead, or if she 
fetus was considered too premature to have a hgh 
probability of surviving. 

Orly patients who had a placenta that was located 
over the internal os were classified as hav ng placenta 
previa (complete placenta previa? [third and fourth de- 
grees*], partial placenta previa? [second degree™]). 
Gestz tional age was the nearest number of weeks from 
the patient's last normal menstrual period to delivery. 
Information on the specific method of delivery, one- 
minute Apgar scores, type of anesthesia, amd induct on 
or augmentation of labor was recorded on a subset. In 
analyses except those involving the frequency of 
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A. FREQUENCY OF DELIVERY BY GESTATIONAL AGE 
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Fig. 1. Time of delivery among patients with and without 
placenta previa. Graphed are: A, the proportion in per cent at 
each interval of two menstrual weeks gestation; B, the cumu- 
lative delivery rate in per cent at each week's gestation; C, the 
cumulative delivery rate in per cent at each menstrual week's 
gestation for white and nonwhite patients based on 178 single- 
tons with placenta previa and 30,191 singletons without 
placenta previa. 


placenta previa, calculations were limited to singleton 
births, 178 with placenta previas and 30,191 without 
placenta previa. Differences were considered statisti- 
cally significant at P = 0.05. Numbers vary in different 
figures and tables because of missing data and specific 
exclusions. 

Fetuses and placentas were weighed immediately 
after delivery on a balance scale. The placental weight 
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consisted of the placenta, membranes, and cord. Pa- 
tients were designated as “private” if they paid a private 
physician’s fee and “staff” if they did not. 


Results 


Characteristics of patients with placenta previa. A 
higher proportion of patients with placenta previa 
were multiparous, had had previous abortions, were 
carrying a male fetus, had had multiple fetuses, and 
were anemic (Table I). The mean maternal age and 
parity were higher for patients with placenta previa. 
Prolapsed cords appeared to be more frequent among 
patients with placenta previa. 


Incidence of placenta previa. The incidence of 


placenta previa varied among patients with different 
maternal characteristics (Tables IIA and IIB). The 
over-all incidence of placenta previa for patients over 
20 weeks’ gestation was 6.0 per 1,000; “complete 
placenta previa” was 1.2 per 1,000 patients, and “par- 
tial placenta previa” was 4.8 per 1,000 patients, (Tables 
IIA and IIB). Differentiation between complete and 
partial placenta previa was not always satisfactory. The 
incidence of placenta previa was higher for patients 
with previous abortions, for those carrying twins, and 
for those who had previous cesarean sections. The in- 
cidence of placenta previa significantly increased with 
increasing maternal age and with increasing parity; 
both variables appeared to be equally important in the 
incidence of placenta previa. 

Prematurity. Patients with placenta previa were de- 
livered significantly earlier (Fig. 1, 4 and B) compared 
with patients without placenta previa. Nonwhite pa- 
tients in both groups were delivered earlier than white 
patients (Fig. 1, C). Staff patients (90.4 per cent of 
whom were nonwhite) exhibited the same patterns as 
nonwhite patients. Sample sizes were too small to de- 
termine the relative importance of service and race. 
Cumulative delivery rates for male and female fetuses 
and nulliparous and multiparous patients were not 
significantly different. 

Fig. | may be useful for managing patients. The 
probability that a patient with or without placenta pre- 
via will be delivered within any two-week period can be 
determined from Fig. 1, 4 and the probability of deliv- 
ery before a specific week can be determined from Fig. 
l, B. The probability that a patient with placenta previa 
managed "expectantly" will be delivered or will need to 
be delivered within the next week, two weeks, or month 
can be determined from Fig. 2. For example, if the 


auent is 32 weeks’ gestation, she has a probability of 
p 8 p y 


0.03 (3 per cent chance) of being delivered within the 


next week; a probability of 0.08 (8 per cent chance) of 
being delivered within two weeks, and a probability of 


Nblume p29 
Number 2 
Probabilitysof delivering Probability of not 
in next W weeks delivering in next W weeks 
10€ ).0 
W*2- 
Ws 0.20 
W*1- | 
0.60 0.40 
0.60 
0.20 0.80 
—— i R” 
207—220 24 28 32 36 40 a Vo 


GESTATIONAL AGE (Weeks) 


Fig. 2. The probability that a patient with placenta previa will 
be delivered within one week (W = 1), two weeks (W = 2), and 
four weeks (W = 4) at each menstrual week's gestation 1s 
graphed, based on 178 singleton pregnancies with placenta 
previa. 


0.2 (20 per cent chance) of being delivered within four 
weeks. 

Fetal and placental weights. Throughout the latter 
half of pregnancy there were no significant differences 
between the mean fetal weights, placental weights, and 
fetal-to-placental weight ratios at each week of gesta- 
tion im pregnancies with placenta previa as compared 
to pregnancies without placenta previa (Fig. 3). How- 
ever, because prematurity was more frequent among 
patients with placenta previa, the frequency distri- 
butions of fetal weights and placental weights were dif- 
ferent (Fig. 4). The mean fetal weight, 2,515 grams 
(SD = 910 grams), and placental weight, 514 grams 
(S.D. = 159 grams), for patients with placenta previa 
were signifieantly smaller than the mean fetal weight, 
3,150 grams (S.D. = 599 grams), and placental weight, 
589 grams (§.D. = 151 grams), among patients without 
placenta previa. Since many of the placenta previa 
pregnancies resulting in premature delivery were 
managed “expectantly,” these data indicate that the 
fetus grows at the normal rate during "expectant man- 
agement.” From Fig. 3, A the obstetrician can estimate 
the expected fetal weight at any stage of gestation and 
determine the expected growth with each week of “ex- 
pectant management.” For example, at 28 weeks’ ges- 
tation the expected fetal weight would be about 1,200 
grams and wath four weeks of “expectant manage- 
ment” an increase of about 500 grams would be antici- 
pated. 

Congenital abnormalities. Clinically significant con- 
genital abnormalities were reported for a significantly 
higher proportion of placenta previa patients (Table 
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Fig. 3. Feral and placental weights in patients with and without 
placenta »revia throughout the last half of pregmancy. The 
mean fetal and placental weight in grams and the fe:al-to- 
placental weight ratio are graphed at each menstrual week's 
gestation, derived from consecutive singleton births. 151 with 
placenta previa and 26,366 without placenta previa. 


III). Thewates of any one of the specific abnormalities 
were not significantly different for the two groups of 
patents. 

Methoc of delivery. Cesarean section was more fre- 
quent aməng patients with placenta previa (<36 weeks. 
gestation, 78.1 per cent of patients with placenta previa 
and 12.7 per cent of patients without placenta previa; 
—36 weeks gestation, 77.3 per cent of patierts with 
placenta previa and 15.1 per cent of patients without 
placenta previa). At gestational ages less than 30 weeks 
cesarean section was used only when there were mater- 
nal indicators. 

Perinatal mortality rate. After 28 weeks’ gestation 
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A.FETAL WEIGHTS 


PERCENT . 
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D No Placenta Previa 
n= 29,852 
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n= 26,366 
x= 589 
s- 151 


E] Placenta Previa 
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x= 514 
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Antepartum stillbirths excluded 


Fig. 4. Frequency distribution of fetal and placental weights in 
patients with and without placenta previa. The proportion in 
per cent of fetuses and placentas of different weights in grams 
is graphed. Antepartum stillborn data are excluded. 


the perinatal mortality rate was consistently higher 
among patients with placenta previa as compared to 
patents without placenta previa (Fig. 5). This appears 
to be mainly due to increased intrapartum fetal and 
neonatal mortality rates rather than to an increased 
antepartum fetal mortality rate. Since the prematurity 
rate for pregnancies complicated with placenta previa 
is higher than for pregnancies not complicated by 
placenta previa, the total perinatal mortality rate is 
much higher for placenta previa patients than would 
be expected. 

"Corrected" intrapartum fetal mortality rates with 
antepartum deaths excluded and nenonatal mortality 
rates with stillbirths excluded were calculated. These 
rates, shown in Fig. 6 and Tables IV and V, can be used 
to determine the chance of intrapartum and neonatal 
death. For example, in a pregnancy complicated by 
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Fig. 5. Perinatal mortality rates. Perinatal mortality rates in 
numbers of deaths per 1,000 births and the proportion of 
perinatal deaths attributable to antepartum fetal death, in- 
trapartum fetal death, and neonatal death for 178 singletons 
with placenta previa and 30,191 singletons without placenta 
previa delivered at each gestational age in menstrual weeks 
are graphed. 


Table III. Congenital abnormalities among patients 
with and without placenta previa 








Placenta | No placenta 
previa previa 
(n = 178) | (n = 30,191) 








Abnormality ( 96) ( 96) 
Central nervous system: 0.6 0.2 
Hydrocephalus 0.6 0.04 
Anencephalus 0.0 0.04 
Urinary system 0.6 0.6 
Cardiovascular system 2.2 0.5 
Respiratory and gastrointestinal systems: 2.2 0.5 
Inguinal hernia 0.6 0.1 
Mongolism 0.0 0.1 
Skeletal system 0.0 0.6 
Multiple abnormalities: M 0.1 
Central nervous system 0.0 0.03 
predominant 
Cardiovascular system 0.0 0.04 
predominant 
Total congenital abnormalities 6.7* 22 
*P < 0.05. 


placenta previa with delivery at 33 weeks' gestation, the 
chance of intrapartum death is about 4 per cent and 
that for neonatal death is about 15 per cent. A 
significantly higher proportion of the fetuses of preg- 
nancies with placenta previa died intrapartum and 
neonatally. 

Since it is anticipated that fetal weight may eventually 
be accurately determined in utero and since the pedia- 
trician usually relies on fetal weight rather than on ges- 
tational age for prognosis, "corrected" intrapartum 
and neonatal mortality rates based on fetal weights 
were calculated (Fig. 7, Tables IV and V). Generally a 
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Fig. 6. "Corrected" perinatal mortality rates in patients with 
end without placenta previa. The "corrected" intrapartum 
fetal and neonatal mortality rates in per cent are graphed, 
tased on 178 singletons with placenta previa and 30,191 sing- 
letons without placenta previa by menstrual weeks’ gestation. 
^, The number of placenta previa deliveries with a death oc- 
carrmg during labor (stillbirth intrapartum) was divided by the 
total number of placenta previa deliveries for the month in 
which the fetus was alive at the onset of labor (x 100). B, The 
number of deliveries for the gestational month with a death 
occurring during the 28 days after delivery was divided by the 
teta! number of placenta previa deliveries for the gestational 
month in which the fetus was born alive (x100). Non- 
rlacenta previa calculations were made in an identical manner 
for 4 and B. 


lygher proportion of fetuses of placenta previa preg- 
nancies died intrapartum and neonatally in the same 
feta! weight groups compared with fetuses and infants 
© pregnancies without placenta previa. 

Intrapartum fetal and neonatal mortality rates were 
hegher among placenta previa patients delivered vagi- 
nally compared with those delivered by cesarean sec- 
tion. Unfortunately there were not enough patients to 
detemmine adequately perinatal death rates at each 
stage of gestation with each delivery method. 

Differences in perinatal mortality rates between 
multparous and nulliparous, nonwhite and white, and 
staff and private patients with placenta previa were not 
significant when corrected for gestational age. 

Complications. Of the complications investigated 
( Eable I). placenta previa was not significantly more 
frequent among patients with premature rupture of 
membranes, pre-eclampsia, eclampsia, chronic hyper- 
teasme disease, diabetes mellitus, renal disease, and 
feal distress. The increased incidence of anemia (he- 
matoerit < 30) was usually from chronic or acute blood 
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Fig. 7. Neonatal death by fetal weight. Neonatal mortality 
ratesm number of deaths within 28 days of delivery ir pa- 
tients with placenta previa divided by the number of live-born 
infaris delivered of patients with placenta previa withir the 
weight group (X 1,000) are graphed, based on 178 singletons 
with placenta previa and 30,191 singletons without placenta 
previa by fetal weight in grams. Non- placenta previa caleula- 
tions were made in an identical manner. 


loss vesulting from placenta previa. Prolapsed cords 
were riore frequent among patients w:th placenta 
previa. 

Apger scores. In each gestational age group end 
each fetal weight group the mean Apgar scores were 
signif cantly lower and the proportion of Apgar sccres 
less than 8 were significantly higher among live-bern 
infant s of patients with placenta previa as comparec to 
live-born infants of patients without placenta previa 
(labies VIA and VIB). 


Com ment 

When using the philosophy of “expectant manaze- 
ment and frequent use of cesarean section for he 
manage ment of patients with placenta previa, the ob- 
stetriaan should be aware of: (1) the incidence of and 
the increased probability of placenta previa in patients 
with specific characteristics; (2) the fetal and placertal 
growt: rates; (3) the increased probability of a serious 
congenital abnormality; (4) the prematurity rates; 15) 
the p»ooability that delivery will occur within the next 
one, t». and four weeks, (6) the perinatal morta ity 
rates at all stages of gestation; (7) the probability that 
the fetus will die intrapartum and neonatally at each 
gestatenal age; (8) the increased morbidity among pa- 
tients w th placenta previa and the lower Apgar scores 
in infants born to patients with placenta previa. 

In hs study the incidence of placenta previa was 
6.0 per 1,000 patients, with about one third beiag 
"compkte" placenta previas. Although many investi- 
gators have debated over the incidence of placerta 
previa." ^: ' 13 there are three significant differences 
amonz studies in the literature; (1) the definition of 
placenta previa, (2) the duration of pregnancy required 
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Table IV. “Corrected” intra- and ante-partum fetal and neonatal deaths for women with placenta previa 


Fetal deaths 
et Ix DATA 










Weeks’ gestation (n = 178): 


20-23 l 20.0 2 50.0 2 5 100.0 

24-27 0 0 3 20.0 9 75.0 12 80.0 

28-31 0 0 0 0 9 64.3 9 64.3 

32-35 0 0 l 3.6 4 14.8 5 17.9 

36-39 2 2.8 l 1.4 3 4.3 6 8.3 

40+ 0 0 l 2.3 0 0 l 2.3 

Total 1.7 4.6 16.5 21.3 
Fetal weight (grams) (n = 178): 

<500 l 33.3 2 100.0 - - 3 100.0 
500-999 0 0 2 16.7 9 90.0 11 91.7 

1,000-1,499 0 0 ] 6.3 9 60.0 10 62.5 

1,500-1,999 0 0 ] 5.9 5 31.3 6 35.3 

2.000-2,499 l 3.4 2 7.1 2 TF 5 17.2 

2,500-2,999 0 0 0 0 2 5.6 2 5.6 

3.000-3,499 l 2.2 0 0 0 0 l 2.2 

3,500-3,999 0 0 0 0 0 0 0 0 

4,0004 0 0 0 0 0 0 0 0 

Total | 4.6 16.5 21.3 
Method of delivery (n — 109): 
Vaginal 0 0 2 8.3 4 18.2 6 25.0 
Cesarean section 0 0 2 2.4 10 12 .0 12 14.1 





Intrapartum fetal mortality rates exclude antepartum deaths from the denominator. Neonatal mortality rates exclude all still- 
births from the denominator. Method of delivery was available only for a subset of the patients. 


Table V. "Corrected" intra- and ante-partum fetal and neonatal deaths for women without placenta previa 


Fetal deaths 
MODE | [.* [D E 


Weeks’ gestation (n = 30,135): 










Perinatal death 





20-23 66 34.9 40 32.5 84 100.0 190 100.0 
24-27 50 21.0 26 13.8 119 73.5 195 81.9 
28-31 41 11.0 15 4.5 100 31.4 156 41.7 
32-35 62 5.4 14 1.3 62 5.8 138 12.0 
36-39 80 0.7 27 0.2 80 0.7 187 1.6 
40+ 39 0.2 24 0.1 48 0.3 111 0.7 
Total 1.1 0.5 1.6 3.2 
Fetal weight (grams) (n — 30,135): 

«500 57 46.7 24 36.9 41 100.0 122 100.0 

500-999 90 29.] 41 12.9 154 86.5 285 92.2 
1,000-1,499 45 14.3 17 6.3 98 38.9 160 51.0 
1,500-1,999 36 6.2 13 24 62 11.6 111 19.1 
2,000-2,499 35 1.8 9 0.5 42 2.2 86 4.4 
2,500-2,999 33 0.4 16 0.2 38 0.5 87 LS 
3,000-3,499 23 0.2 14 0.1 31 0.3 68 0.6 
3,500-3,999 11 0.2 7 0.1 16 0.3 34 0.3 
4,000+ 7 0.4 5 0.3 5 0.3 17 1.0 

Total 1:1 0.5 1.6 3.2 
Method of delivery (n = 12,639): 

Vaginal 115 14 64 0.6 146 1.4 325 3.1 
Cesarean section 28 1.5 14 0.8 42 2.3 84 4.6 


—— Pr — — — — — — ——————————— 


Intrapartum fetal mortality rates exclude antepartum deaths from the denominator. Neonatal mortality rates exclude all still- 
births from the denominator. Method of delivery was available only for a subset of the patients. 
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fcr diagnosis of placenta previa, and (3) the sociomedi- 
cal characteristics of the patients. 

Altheugh the etiology of placenta previa cannot be 
determined from this study, it appears that implanta- 
ticn over the cervical os is not just a chance happening. 
A higher incidence of placenta previa would be ex- 
peted if implantation were random rather than pre- 
fe entially in the fundus. Only patients with larger 
pl.centas would be expected to have higher frequen- 
cies of placenta previa rather than older and grand- 
muitiparous patients and women with previous abor- 
uons, previous cesarean section, male fetuses, and 
-*etises with congenital abnormalities. 

Other investigators have also noted a predominance 
of male fetuses,'*: '? while others noted no significant 
dif erence in the sex ratio!'*: '? in patients with third- 
mimester hemorrhage and/or placenta previa. The 
reason for and the significance of the disproportion of 
mase fetuses in patients with placenta previa are un- 
known. 

both maternal age and parity are important variables 
ta. are related to the incidence of placenta previa. It 
las long been recognized that patients with twins, a 
fetus with an abnormal lie, a previous cesarean section, 
and plaeenta accreta have increased incidences of 
placenta previa.?: ? 7 8. 10 

Women who have had one or more previous abor- 
tions hac about twice the incidence of placenta previa 
as women with no previous abortion. This is a much 
higher incidence than that previously reported.” Con- 
toled studies will be necessary to determine whether 
placenta previa is a long-term complication of abortion 
or another factor found in combination with others 
that result in reproductive failure. 

Pl.centa previa per se and "expectant management" 
de mt appear to result in significant growth retarda- 
ücn 5f either the fetus or the placenta. The belief that 
fe-algrowth was slightly retarded after 37 weeks’ ges- 
tatoa in patients with placenta previa was probably 
basee on statistically insignificant differences.* Other 
invesigators’ beliefs in regard to differences in placen- 
tal weights,”® placental sizes, and cord insertion? were 
not based on data. 

here is probably a decrease in exchange capacity of 
placeatas in the previa position since they are not 
heavier and that portion over the internal os is not 
furctonal for exchange purposes. Normal levels of 
human placental lactogen and estriol excretion are ex- 
peated uniess additional abnormalities occur. Since 
fetal growth is normal, there does not appear to be any 
chrome deficiency in exchange function. However, 
sinee there is an increase in perinatal mortality and 
mo-btiity rates in pregnancies with placenta previa, 
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Tab e VIA. One-minute Apgar scores by weeks” 
gesiation of infants born of patients wich and without 
placenta previa 













n 11 38 558 9,506 
Mean 6.9 7.8 6.7 8.2 
Apga- score <8(%) 72.7 26.3 47.1 14.2 





Antepartum and intrapartum fetal deaths were excluded. 


the “inctional reserve of the placenta appears to be 
decreased and the fetus may be more deprived with 
smcler changes in placental perfusion cr other acute 
insults compared with pregnancies without placenta 
preve. Significant improvement in perinatal morbidity 
and mortality rates may be anticipated if the fetuses are 
delize ^ed without acute or subacute insults that surpass 
the famctional capacity of the placenta. 

As 11 other studies’ patients with placenta previa are 
mor? -requently delivered of fetuses with serious con- 
genita. abnormalities. No one type of abnormality pre- 
domina:es. Although most of these abnormalities can- 
not be diagnosed before delivery, intrauterine daag- 
nosis May eventually be possible. Such informa ion 
woulc influence many obstetricians’ mamagemen: of 
that im dividual patient. 

Premzturity continues to be a major problem even 
wher “2xpectant management” is used and vaginal ex- 
aminatons are performed only when necessary. About 
40 per cent of the patients with placenta previa as 
compared to about 10 per cent of other patients had 
rupture of the membranes, spontaneous labor, hemor- 
rhage, >or another problem that resulted in delivery 
befor? 37 weeks' gestation. The calculatior of the per- 
tinent probabilities from Fig. 1 and 2 relating to prema- 
turity will help the obstetrician to better inform ais 
patier t and evaluate alternatives in management. 

The foal perinatal mortality rate is higher amoag 
placenta previa pregnancies compared with other 
pregnaraes for two reasons: (1) increased rates of 
premēt rity and (2) increased rates of intrapartum 
stllbirt and neonatal death at each gestational age. 

From Fig. 5 and 6 and Tables IV and V. the obste- 
trician «an estimate the risk of fetal death for patierts 
with and without placenta previa who are delivered at 
differert lengths of gestation. Since the antepartum 
fetal mortality rate is low among patients with placenta 
previa, there appears to be little risk that the fetus will 
die in utero when the patient is managed "expectantly." 
By know ng these risks the obstetrician will be better 
able to ir form his patient and evaluate alternatives cf 
manage ent. 
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Table VIB. One-minute Apgar scores by weight of infants born of patients with and without placenta previa 
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Mean 6.9 7.8 
Apgar score <8 (%) 60.0 25.0 
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z3.500 
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grams 








6 988 6350 2563 
8.3 7.1 8.3 8.3 
33.3 40.1 12.9 14.6 





Antepartum and intrapartum stillbirths were excluded. 


"Expectant management" with frequent use of ce- 
sarean section compared with "active management" 
with frequent use of vaginal delivery has been demon- 
strated to result in lower perinatal mortality rates .7~4 
Only indirect evidence can be obtained from this study. 
Although there are many differences between the in- 
stitutions and physicians in this and other studies, the 
perinatal mortality rate of 213 per 1,000 births in this 
study is an improvement from the perinatal mortality 
rate of 272 per 1,000 births reported for patients 
treated in 1942 to 1947 when "expectant management" 
and cesarean section were infrequently used.’ 

The high rate of low Apgar scores among fetuses 
born of patients with placenta previa indicates that 
hypoxia is frequent and that neurological damage may 
occur more frequently.?': * The low Apgar scores in 
fetuses of placenta previa pregnancies, who are more 
often premature, is of special concern. Low Apgar 
scores are associated with even higher rates of and 
more severe deficits in the neonatal neurological exam- 
inations in premature infants than in term infants." ? 
Also prematurity is associated with increased rates of 
neurological damage, even among infants with high 
Apgar scores." *4 Thus, infants of placenta previa 
pregnancies appear to be at double jeopardy, of pre- 
maturity and hypoxia. Among cerebral palsy victims 
placenta previa was more frequent than among normal 
infants.? In the Collaborative Project at the time of the 
four-month, eight-month, and one-year examinations, 
the premature babies with associated placenta previa 
were much less likely to be normal compared with the 
premature babies without placenta previa. At the 
four-month, eight-month, and one-year examinations, 
the mature babies with placenta previa were no more 
likely to be abnormal than all of the mature babies.*: * 
However, it appears that by four years of age, the low 
Apgar scores correlated with poor fine and gross motor 
development and not with intelligence quotient as mea- 
sured by the Stanford-Binet test when corrected for 
maternal education, birth weight, and race.?? 

All efforts should be made to improve and expand 
"expectant management" of the premature fetus to de- 
crease the incidence and degree of prematurity. Unless 


complications necessitate examination and/or deliverv, 
the premature infant should be monitored for signs of 
well-being (continued growth, urinary estriol levels, 
and passive stress tests) after the diagnosis of placenta 
previa is made by noninvasive means. Rarely is the ini- 
tial bleeding so severe that vaginal examiniation is 
necessary and rarely is it fatal unless the patient is ex- 
amined without adequate "double setup" and transfu- 
sion conditions." Hopefully, in the future, when pre- 
mature delivery is unavoidable, there may be methods 
to increase survival and health, induce maturation (es- 
pecially lung maturation), treat respiratory distress 
syndrome, and promote adequate oxygenation in the 
tissue of the affected infant. 

Perinatal death and infant morbidity, especially 
caused by even minor hypoxic episodes, in the prema- 
ture fetus may be further reduced by avoiding massive 
hemorrhage, giving adequate transfusions, and per- 
forming cesarean sections before the fetus becomes 
hypoxic. The old dictum of “never examine a third- 
trimester bleeder unless you are prepared fora massive 
hemorrhage” should be reiterated. Although severe 
hemorrhage is rare with speculum examination and/or 
gentle palpation of the cervix and “double setup” ex- 
aminations are expensive and inconvenient to other 
personnel, occasionally the resultant bleeding causes 
transient fetal hypoxia that may cause minor neuro- 
logical damage. The hemorrhage can be lethal to the 
fetus and/or the mother if “double setup” exam- 
inations are not used. 

Contrary to information found in current, fre- 
quently used textbooks,*” ** it appears unwise to exam- 
ine patients with prematurity and vaginal bleeding 
even with a speculum until the absence of placenta 
previa is documented by ultrasonic or radioisotopic 
means. For the patient at term, who is bleeding and has 
a documented placenta previa, the risk of further 
bleeding and hypoxia from the recommended vaginal 
examination?? is probably not warranted in view of the 
small chance of finding conditions suitable for safe va- 
ginal delivery. Other hypoxic episodes may be avoided 
by: (1) administering adequate blood transfusions to 
maintain intravascular volume and uterine perfusion, 
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(=) correcting coagulopathies, (3) delivering mature in- 
fats (237 weeks’ gestation or with a lecithin/ 
s-hingomyelin ratio 72.0) or premature infants when 
“=xpectant” therapy is not indicated or possible by the 
least traumatic methods, and (4) preparing for im- 
mediate infant resuscitation and transfusion. 

The high intrapartum fetal mortality rate, neonatal 
mortality rate, and incidence of low Apgar scores es- 
pezially in premature infants may be reduced by more 
fr-quent use of cesarean section after 28 weeks’ gesta- 
tien. Unfortunately, in managing a patient with 
p acenta previa in premature labor, the obstetrician is 
ogenin a dilemma. Although he prefers to manage the 
pament “expectantly,” it is very important not to delay 
delivery but to accomplish it in the least traumatic 
method to the fetus if hypoxia and delivery are inevit- 
ak2. Errors in interpretation and management in 
either direction will result in unnecessary morbidity 
am death. 

1 conclusion, patients with placenta previa have 
specific characteristics and complications that result in 
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increased prematurity and perinatal morbidity and 
mortality rates when compared to patients without 
pkscenta previa. No one method of management is best 
for all patients. After he evaluates his patient and is 
aware of the differences and increased risks associated 
wish placenta previa, the obstetrician must make deci- 
sions based on full knowledge of the relative risks 
of different methods of management. Increased use of 
“expectant” therapy for the premature fetuses, avoid- 
anse ef hypoxic episodes, and increased use of cesar- 
ear section especially in the premature fetus may result 
in lower perinatal mortality and morbidity rates. Hope- 
ful. in the future further studies will delineate the 
eudogy of placenta previa, better methods of man- 
agement, and the risks of different methods of man- 
agement so that the obstetrician can be better in- 
formed. 


Væ acknowledge the assistance of Mrs. Jane Daley 
and Miss Carolyn Doughty. 
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placente previa managed by our group within the past 
year will de discussed. 


Nort-s de Hospital in Atlanta is a 463 bed, private 


hospital with most deliveries attended by one of 49 
Board-cma ified or -eligible Obstetricians. In the years 
1972 thsough 1977, placenta previa was assocated with 
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50 of 22,939 consecutive deliveries. Each of these 50 
records was personally reviewed to ascertain the 
adequacy of diagnosis and to collect data for this dis- 
cussion. The frequency of placenta previa of 2.18/ 
1,000 deliveries was considerably less than the 5.95/ 
1,000 deliveries reported by Dr. Brenner, and must be 
attributed to the rather young, low-parity population 
studied. 

Complete placenta previa was present in 28 per cent 
and partial placenta previa was present in 72 per cent, 
corresponding well to the 20 and 80 per cent respec- 
tively reported in Dr. Brenner's study. One of our two 
stillborn infants was delivered at 31 weeks by cesarean 
section, with the other being delivered vaginally at 20 
weeks. There were also two neonatal deaths. 

One was a baby weighing 666 grams delivered vagi- 
nally at 27 weeks’ gestation, 72 hours after spontaneous 
rupture of the membranes. The other infant weighed 
1,560 grams and was delivered at 31 weeks’ gestation 
by a low vertical cesarean section. 

The average age of our patients with placenta previa 
was 28.5 years, corresponding with the mean of 28.5 
years found by Dr. Brenner; 84 per cent were gravida 
three or less. Our 78 per cent cesarean section rate was 
exactly the same as that noted by Dr. Brenner. One 
classical and three low vertical incisions were used, with 
low transverse cervical incisions utilized for the other 
35 cesarean sections. 

The average weight of our babies was 2,783 grams, 
with 64 per cent weighing greater than 2,500 grams. 
Sixty-four per cent had a one-minute Apgar score of at 
least 8 and only 12 per cent had a five-minute Apgar of 
less than 8. Two of these six infants were recorded as 
neonatal deaths. 

Estimated blood loss during “expectant manage- 
ment," labor, and delivery averaged 846 c.c. with 36 
per cent of the patients requiring blood transfusions. 

The longest hospital stay during "expectant man- 
agement" was 65 days, with the average stay for all the 
patients with placenta previa being 8.3 days. The fact 
that 74 per cent of our patients were delivered within 
24 hours of their initial hospital admission correlates 
with the fact that 75 per cent were delivered after the 
thirty-sixth menstrual week. 

Within the six-year period of this study, the evolve- 
ment of B-mode and real-time ultrasonography has 
made considerably easier the accurate diagnosis of 
placenta previa. However, several of the cases in our 
study highlight the fact that "placental migration" 
necessitates serial ultrasound examinations for com- 
pletely accurate localization of the placenta. 

Sixteen of our patients had at least one sonogram; 
eight had placentograms; five had double setup exam- 
inations; seven had roentgenograms of the kidney, ure- 
ter, and bladder, and only one had a pelvic examina- 
tion with a speculum. Clinical acumen alone was uti- 
lized in 15 cases with no documented predelivery 
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confirmation of placenta previa. In 13 of these cases 
low transverse cervical cesarean section was performed. 

Two patients in this study attended the Atlanta 
Women's Clinic within the past year. 


Mrs. M. M., a 32-year-old woman, gravida 2, para 1, was 
seen in the office at 31 weeks' gestation with a history of pro- 
fuse hemorrhage accompanied by the spontaneous rupture of 
membranes at home. Blood pressure was 110/70; pulse, 80 
beats per minute; fetal heart rate, 160 beats per minute; and 
the fetus was in a transverse lie. A speculum examination 
revealed the placenta presenting through a minimally dilated 
cervix. Within 30 minutes, the patient was admitted and deliv- 
ered by means of a low vertical cesarean section. Estimated 
blood loss was 1,500 c.c. with 2 U. of packed cells replaced. 
The male infant weighed 1,560 grams, had Apgar scores of 3 
and 6, and was still living six days later at the time of the 
mother's discharge. He died the next day of a severe cerebral 
ventricular hemorrhage. 

Mrs. R. E., a 37-year-old woman, gravida 3, para 2, had 
sonography at 22 weeks' gestation because of bright red, pain- 
less, vaginal bleeding. A marginal placenta previa was re- 
ported and she was advised to stay close to home with no 
coitus or douches. At 31 weeks a repeat sonogram showed a 
complete placenta previa and more restrictive management 
was instituted. At 33 weeks she was hospitalized for "expectant 
management" because of a second bleeding episode. One unit 
of packed cells was infused because the hematocrit was 27.8 
per cent. At 35% weeks, and again at 36 weeks, she bled ap- 
proximately 200 c.c.; amniocentesis was done at 36 weeks. 
The lecithin/sphingomyelin ratio was 3.4 and a low classical 
section was done the same day. A female infant weighing 
2.665 grams was delivered, with Apgar scores of 9 and 9. Both 
mother and infant did well and were discharged five days 
later. 


These two cases illustrate the divergent needs in try- 
ing to protect the fetus while saving the mother. 

This study by Dr. Brenner will be helpful in for- 
mulating criteria for optimal management of this most 
trying obstetric situation. 

DR. JOSEPH A. DE CENZO, Miami, Florida. When | 
first read the title of Dr. Brenner's paper I thought it 
would be controversial and was eager to review it. After 
reading his paper I believe it is not controversial but 
good obstetric practice. “Expectant management" 
might mean different things to different people. 

Dr. Brenner's connotation is observation until the 
fetus is large enough to survive without dangerous 
sequelae and then delivery by cesarean section. I am in 
total agreement with him. 

He defines active management as immediate vaginal 
delivery or at least a commitment to deliver the patient 
after a double setup examination is done when the pa- 
tient presents with the first bleeding. I am sure few, if 
any, of us follow this approach. 

His study was not a controlled one (i.e., active versus 
conservative) but how could one subject patients to the 
"active routine" when the poor results are known? 

The literature certainly reflects that patients with 


placenta previa are multiparous, are older, and have 
had previous abortions. I do not know of any studies 
that agree that the majority had male fetuses. 

As you all know, placenta previa is classified as total 
or parual, depending on how much of the cervical os is 
covered by the placenta. There is also a classification of 
“low-lying placenta." I believe, in modern obstetric 
practice, most cases are considered as total placenta 
previa until proved otherwise. 

The frequency rate of 6/1,000 is in agreement with 
thzt reported in the literature. 

_ was particularly interested in the graphs regarding 
probab:lity. I believe they are quite helpful and cer- 
tainly give one something to "hang his hat on." We are 
frequently asked: "What are my chances?" when a 
pagent at 32 weeks’ gestation presents with placenta 
previa. 

he ‘act that she has an 80 per cent chance of carry- 
ing the pregnancy to 36 weeks may be of great con- 
solation. 

We can also reassure the patient that we can expect 
normal growth and development in utero (providing 
the patent does not go into shock or become hypo- 
volemic). This is also reassuring to her and to us. 

hi sheuld be remembered that approximately 10 per 
sent of the blood loss in placenta previa is fetal in ori- 
zin. 

^s Dr. Brenner pointed out, there is a fine line and 
aotaing can substitute for good obstetric judgment as 
-© when the pregnancy should be terminated. 

F emerrhage in placenta previa occurs most often in 
he-eighth month. 

I: also has been noted by Dr. Brenner that 10 per 
een of 444 multiparous patients with placenta previa 
had previous cesarean sections. It should be interesting 
to mote the occurrence rate in the future since the ce- 
aran section rate has increased. 

Dr. Brenner utilized the I ""-radioisotope technique 
© verify the diagnosis. Although we are relying more 
«nd-more on ultrasonic scans, one must be cognizant of 
tne act that the results of the examination are only as 
valid as the expertise of the reader. Also it should be 
roted that a low-lying placenta or possible placenta 
prewa diagnosed by scan in an asymptomatic woman 
early in pregnancy may not, in fact, be a placenta pre- 
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via as the pregnancy progresses to term. Arteriog-aphy 
is à so an accurate method of diagnosing this condition 
bu: is rarely utilized because of the hazz rds invo ved. 

I would like to ask Dr. Brenner what ty pe of cesarean 
secacn was utilized? Some authors believe a classical 
incsi»n is indicated. I have used low fap operations 
with -he preponderance being of the low vertical type. 
In that way if one cuts into the placental bed there is 
roc n to remove the placenta immediately and damp 
the cord with less blood loss. The bleedmg that some- 
ümes occurs from the placental site can often be con- 
troLed by figure-of-eight sutures in this area. 

Gn? must not be too conservative. If the patiert re- 
quives multiple transfusions, then I believe deuble 
setup and cesarean section are indicated. Agair this 
requies judgment and cannot be taught 

I would immediately hospitalize a patient with taird- 
trinsester painless bleeding, observe the pament, 
moritor the fetal heart rate, make the dmgnosis by ul- 
tras@ric scan or the I'*!-radioisotope technique, and 
keep tle patient in the hospital at bed rest. 

I would like to ask the authors if they have ased 
betemethasone. It must be given at leas: 24 and pre- 
feraoly 48 hours before delivery of a premature ir fant 
(less taan 36 weeks) if one believes delivery is irami- 
nent. After 32 weeks, its efficacy is questionable. One 


mus <lso beware of the “slow bleeder.” She loses 200to 


200 =. +. daily. One can be deluded into a sense of ‘alse 
secuti y until the "bottom suddenly drops out”! 

Nisvander pointed out four fetal deaths in patients 
who were at 37 weeks' gestation and tbe physican's 
hand vas not forced. One must consider z mniocentesis 
with fetal maturity studies if there is a question! Again, 
obstetric judgment is needed. 

I sc uld not carry “expectant Management” beyond 
37 weeks unless I had real doubts about the lengta of 
gestation. 

In summary, I enjoyed reading Dr. Breaner's paper. 
He rer erated many of the things we must constantly be 
reminded of and gave us a predictability chart to Eelp 
us ID carr Management. 

Tłas was a well-done, well-researchec paper and 


certarndy does not leave me with the thought, “What 
did he say?” 
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Assessment of fetal gestational age 
in high-risk pregnancies by amniotic fluid 
analyses and ultrasound mensuration 


E. G. ROBERTSON, M.D. 
K. K. HOLSINGER, R.N. 
K. J. NEER, R.N. 

SIXTO J. GARCIA, B.S. 


Miami, Florida 


Maturity studies are reported on 204 women with high-risk pregnancies. Estimates of fetal maturity 
were made prenatally by the use of ultrasonic measurements, the lecithin/ sphingomyelin (L/S) ratio, 
and a gestational index based on amniotic fluid creatinine, urea nitrogen, and cytology. These 
estimates were compared with the neonatal pediatric estimate of maturity. The gestational score 
agreed with pediatric maturity to within 14 days in 95 per cent of the cases. Estimates of L/S ratio 
distinguished between mature and immature infants in 86 per cent of the cases. Ultrasound could 
estimate gestational age only to within 14 days in 75 per cent of the cases, and the disagreements 
were greatest where either growth retardation or macrosomia was present. However, ultrasound is 
more useful in estimating fetal size and abnormalities of growth pattern. An estimate of gestational 
age by gestational score aids management, particularly where growth retardation is present, 
enabling a decision about delivery to be made even though the infant is very small and has an 
immature L/S ratio. (AM. J. OBSTET. GYNECOL. 132: 192, 1978.) 


MANAGEMENT of any complicated pregnancy is sim- 
plified if the gestational age of the fetus is known with 
certainty. However, in many cases where patients are 
referred to a tertiary-level perinatal center, accurate 
information is not available about the usual obstetric 
indicators (last menstrual period, uterine size in the 
first trimester, date of quickening). When this infor- 
mation is lacking, reliance then must be placed on 
other diagnostic methods to confirm the period of ges- 
tation. Since estimation of fetal size by palpation varies 
markedly from observer to observer, confirmation of 
weight is usually obtained by extrapolation from ul- 
trasonic measurements of the biparietal diameter of 
the fetal head. In the middle trimester, sonar also can 
be used to estimate gestational age with accuracy,' but 
From the Department of Obstetrics and Gynecology, 
University of Miami School of Medicine. 
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in later weeks the accuracy falls, particularly where dis- 
orders of fetal growth are present. Because growth re- 
tardation is quite common in complicated pregnancies, 
the estimate of fetal weight alone can be misleading. To 
determine whether the fetus is growing normally, an 
estimate of gestational age derived from a source inde- 
pendent of fetal weight is needed. 

In recent years, numerous studies have demon- 
strated a relationship between the characteristics of 
amniotic fluid and fetal maturity. Several biochemical 
factors related to increasing maturity of the fetal kid- 
neys are known to change as pregnancy progresses. Of 
these, creatinine appears to be most reliably related to 
gestational age.?-* Phospholipids have been shown to 
increase with pulmonary maturation, reflecting the de- 
velopment of surfactant in the fetal lung.” * The 
cytologic characteristics of desquamated fetal epithelial 
cells also change with increasing gestation.” ?."Phese 
characteristics have been used individually as indicators 
that the baby was "mature" or "immature." However, 
attempts have been made to combine several factors to 
create an index linked to gestational age." The index 
described by Lind and Billewicz"' not only appeared to 
provide a stable indicator of fetal maturity but also had 
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the additional advantage of relating the index to gesta- 
tional age in weeks. 

This study was designed to validate the Lind and 
Billewicz index and also to compare its efficiency with 
prediction of fetal gestational age by ultrasound, and 
bv leeithin/sphingomyelin (L/S) ratio, in a high-risk 
obstetric population. 


Material and methods 


Three hundred and twelve women were evaluated 
because of clinical conditions requiring elective deliv- 
ery or associated with disorders of fetal growth. When 
an indication for maturity evaluation had been estab- 
lished, sonography was performed to determine the 
placental site and to estimate biparietal diameter. Fol- 
lowing sonography, transabdominal amniocentesis was 
performed under aseptic conditions, and any amniotic 
fluid samples grossly contaminated with blood or 
meconium were discarded. The fluid was analyzed 
within 24 hours of collection, to establish the L/S ratio, 
crcaünine and urea nitrogen concentrations, and 
cytologic characteristics of the amniotic cells. A simul- 
taneous sample of maternal venous blood was taken to 
determine maternal blood urea nitrogen concentra- 
tion. Before birth, gestational age was computed from 
the date of the last menstrual period, where known, 
and from fundal height measurement. After birth, all 
infants were examined by a member of the neonatal 
team, and an estimate of gestational age was made." 
Complete information was available on 204 patients, 
and the indications for evaluation are shown in Table I. 

Amniotic fluid analysis. All samples were cen- 
trifaged at 2,000 r.p.m. for 20 minutes. If not analyzed 
mmediately, the supernatant was stored at —20° C.. 
end the precipitate containing the amniotic fluid cells 
was refrigerated at 4° C. Creatinine was determined in 
the supernatant fluid with a modification" of the stan- 
card alkaline picrate Jaffe reaction, with Lloyd's re- 
agent used to adsorb other chromagens; the results 
taus obtained were regarded as “true creatinine" val- 
ues. Urea was estimated in both amniotic fluid and 
plasma by the method described by Wybenga. '* 

The L/S ratio was determined according to the Gluck 
method, modified by Spellacy and Buhi. The fluid 
samples were emulsified by vortexing with methanol 
aad then a three-phase separation was achieved with 
chlorofomm. The bottom phase was removed, evapo- 
rz ted in a vacuum oven, and then treated with acetone. 
After decanting the acetone, the white precipitate was 
redissolved in chloroform and spotted onto a thin-layer 
chromatography test strip* previously activated at 100° 


*No. 13179, Eastman Organic Chemicals, Eastman Kodak 
Cc., Rochester, New York. 
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Table I. Indications for amniocentesis 
in 204 patients 


Indication N^». 
Repeat cesarean section 4) 
Prolonged pregnancy 1» 
Discrepancy between dates and size 88 
Diabetes 4e 
Twins t 
Premature rupture of membranes 12 
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C. Ihe strip was placed in a sclvent sclution 
(cFloroform, methanol, and water). The solvent front 
wes alowed to migrate to 1 cm. from the top, amd the 
stp was developed. The area of the *pots was mea- 
sued with calipers to determine the L/S ratio. 

-© assess the cytologic pattern, the -ell precipitate 
was suspended in saline and a small samole was spotted 
onto a glass slide. The cells were then fixed and stained 
by he Papanicolau staining method. 

Assessment of gestational age. Three amniotic fluid 
est. rates (creatinine, urea, and cytologic pattern) were 
usci to determine gestational age according te the 
scose system proposed by Lind and Billewicz," slightly 
modi'ied in our own laboratory. The cytologic charac- 
termtics were assessed in terms of basic morphelogy 
and net by the presence or absence of ipid material. 
Three basic cell types have been described*: basal, pre- 
cor-ified, and cornified. Up to the thirty-second week 
of pregnancy, very few cells were present about half of 
these were basal and the remainder precornified in 
type Between 33 and 36 weeks, the number of cells 
increased markedly, and the cells were mainly precor- 
nifici. After the thirty-sixth week, the numbe- of 
corribed cells increased, and they became the pre- 
dom mant type as term approached. A score of 1 was 
allocated to the immature picture and scores of 2 aad 3 
werc given for the intermediate and mature cytobgic 
appearances. Scores were allocated for the creatinine 
level. ranging from 1 fora value of 1.0 mg. per 100 ml. 
to a value of 6 for values of 1.8 mg. per 100 më or 
grea 7r. [o assess the score for urea nitrogen, the value 
in maternal plasma was subtracted from the amniotic 
fluid xalue; values below 5 mg. per 100 ml. score 0.5 
point. 5 to 9.9 mg. per 100 ml., 1 point; 1C to 14.9 mg. 
per 130 ml., 1.5 points; and above 15 mg. per 100 ml., 
2 points. The gestational age was then calculated from 
the feli wing equation: 


Gestamomal age (weeks) = 27.5 + total scone 
(cytology + creatinine + urea difference). 


Lini and Billewicz' reported that this index was 
withir two weeks of the pediatric assessment of tae 
gestat omal age in 95 per cent of pregnancies, 
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Table II. Comparison of predicted gestational age against neonatal pediatric estimate of maturity 








Index of maturity 


Expected date of confinement 63 30.8 89 
Ultrasound 108 52.9 154 
Gestational score 182 89.2 193 


43.6 60 29.4 204 
75.5 50 24.5 204 
94.6 1] 5.4 204 





Table III. Comparison of accuracy of prediction 
of maturity by L/S ratio 





Predicted gestational 
age at amniocentesis 


L/S ratio 
«2.0 





Less than 36 weeks 17 23 
More than 36 weeks 153 11 
Total 170 34 





Clinical determination of gestational age. In other 
studies, those patients with unknown dates were 
excluded from consideration because the obstetric in- 
dicators of gestational age provided the base against 
which estimates of maturity were assessed. In this 
study, it was appreciated from the outset, since patients 
were selected for inclusion because of doubts about the 
exact duration of pregnancy, that the calculated gesta- 
tional age might not be reliable. However, the infor- 
mation was recorded where available, and the esti- 
mated date of confinement calculated in the normal 
way. The doubtful nature of the obstetric data did not 
prove to be a drawback since an estimate of functional 
maturity, indexed to gestational age, was made by the 
neonatal pediatric team. Therefore, all estimates of 
maturity have been compared with the pediatric as- 
sessment. 


Results 


Since the intention of this study was not merely to 
determine whether the fetus was "mature" or “imma- 
ture" but to try to relate the maturity to gestational age 
in weeks, each indicator has been assessed to see 
whether it can be used for this purpose. 

Obstetric information on gestational age. Informa- 
tion was either unavailable or totally unreliable on 55 
(27%) of the 204 patients. In 149, the dates were 
known with reasonable certainty. However, compari- 
son with pediatric age (Table II) showed that only 65 
agreed to within one week and a further 25 were within 
two weeks. Thus, in this group, 115 (56%) could not be 
given a reliable estimate of fetal age from the calculated 
gestational age. 

Ultrasound. All of the patients had at least one ul- 
trasound measurement of biparietal diameter made in 
the third trimester. Very few had had measurements 


made in the second trimester. Comparison with pedi- 
atric age (Table II) showed there was a higher degree 
of agreement than with the calculated dates. In 108 
patients, the predicted age agreed to within one week, 
and in 154 (75%), there was agreement to within two 
weeks. In 50, there was a considerable discrepancy be- 
tween predicted and actual age. The disagreements 
were greatest where growth retardation or macrosomia 
was present, and, not surprisingly, the error tended to 
increase with gestation. 

L/S ratio. Since the L/S ratio is related to lung mat- 
uration and this is affected by any condition where the 
fetus is under stress, the relationship betweeen gesta- 
tional age and L/S ratio is not precise. Thus, it was not 
possible to use the L/S ratio as an index of gestational 
age, but it was an indicator of maturity (Table III), and 
any L/S ratio of greater than 2.0 was regarded as indi- 
cating mature pulmonary function. Of the 204 patients 
in the study, 170 (83.3 per cent) had a mature value. 
Only 17 of the patients with mature values (10.0 per 
cent) had an extrapolated gestational age of less than 
36 weeks at the time of testing. However, of the 34 
patients with immature values, 11 (32.3 per cent) had a 
gestational age of greater than 36 weeks at the time of 
amniocentesis. When L/S ratio was used to determine 
whether the fetus was under or over 36 weeks, then the 
prediction was correct in 176 (86.3 per cent). 

There were 11 babies who developed the respiratory 
distress syndrome (RDS) following birth, and six of 
these had had mature L/S ratios at the time of analysis. 
One of the infants was born to a mother with diabetes 
mellitus. This infant was found to have a 8-hemolytc 
streptococcal infection and, in addition, had an esti- 
mated gestational age of less than 36 weeks. The other 
five infants all had mild, transient RDS and were deliv- 
ered by cesarean section. All five infants with immature 
L/S ratios were delivered within one week of amniocen- 
tesis for maternal indications. All of these infants were 
less than 36 weeks' gestational age at birth. 

Gestational score. Adequate assessments of gesta- 
tional scores were made on all 204 patients. The gesta- 
tional age calculated from the score agreed with the 
pediatric age to within one week in 182 (89.2 per cent) 
and to within two weeks in 193 (94.6 per cent). In 11 
patients, the estimate was unreliable. In one case, the 
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Table IV. Comparison of accuracy of gestational score by clinical indication 


Indication 


Repeat cesarean section 45 91.8 
Prolonged pregnancy 14 93.3 
Discrepant size 71 88.8 
Diabetes 36 90 
Twms 8 100 
Premature rupture of membranes 8. 66.6 
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45 91.8 4 8.2 49 100 
1» 100 0 0 15 100 
76 95 4 5 80 100 
38 95 2 5 40 100 

8 100 0 0 8 100 
11 91.6 l 8.4 12 100 


Total 182 89.2 193 94.6 11 5.4 204 100 


error was six weeks in excess of the pediatric age at 
birth, but the mother was experiencing renal failure 
with a serum creatinine level of 5 mg. per 100 ml., and 
this was reflected in a high amniotic fluid creatinine 
level. Further analysis of the information by clinical 
condition (Table IV) showed a comparable level of ac- 
curacy except in those patients with premature rupture 
of the membranes. 

By combining the gestational score with the L/S 
ratio, prediction of RDS can be improved. Since nine 
infants with immature L/S ratios and immature gesta- 
tional age assessments were delivered within one week 
of testing and five developed RDS, the risk of develop- 
ing RDS when both indices are immature is high (55 
per cent). Six infants with a mature L/S ratio and an 
immature gestational age assessment, were delivered 
and one developed RDS. However, none of the infants 
with an immature L/S ratio and a mature gestational 
score developed the disease. 


Comment 


The management of high-risk pregnancy is always 
made more difficult if there is doubt about the gesta- 
tional age of the fetus. Objective methods of estimating 
fetal age have been sought in order to simplify the task. 
We have shown that ultrasound, although giving an 
esumate-of fetal size, cannot reflect gestational age with 
accuracy where the fetus is not growing normally. The 
L/S ratio can distinguish only between infants with 
functionally mature or immature lungs and cannot give 


an indication of gestational age with an” greater accu- 
racy than this. However, the gestational score has been 
shown to be as accurate as previously caimed!! when 
applied to this abnormal population. 

- hese results should not be interprete- as indicating 
that all patients with doubt about gestational age 
shculd automatically have an amniocentesis per- 
formed. We recommend that the following clinical ap- 
prcach be adopted in the assessment of such patients. 
The first step should always be a comparison between 
the estimated gestational period and the clinical esti- 
mae of fetal size. If there is a discrepancy or if the 
information is lacking, then a more accurate estimate 
of feta. size should be made with ultrascund, and this 
showld always include a comparison of biparietal di- 
ameter with transthoracic diameter +o determine 
whether growth is normal. Only then, if iaconsistencies 
rem ain, should amniocentesis be performed and the 
ammotc fluid analyzed. An estimate of L/S ratio by 
itself only will be able to determine reliably the lung 
matarity of the fetus, and additional information will 
be required in patients where intrauterine growth re- 
tardation or macrosomia is present. 

This study has confirmed that the gestational index 
described by Lind and Billewicz" is a reliable indicator 
of g=stational age.'*: '? When used in combination with 
ultrasound and L/S ratio measurements, it has proved 
a va_uable tool in the investigation of high-risk obstetric 
patients, 
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Discussion 


Dr. GROVER C. MCDANIEL, Fort Lauderdale, Flor- 
ida. Dr. Robertson’s research continues to expand our 
knowledge on assessment of fetal maturity and growth. 
growth. 

In private patients who are seen early in pregnancy 
by an experienced obstetrician and observed carefully 
and conservatively, we have not seen the necessity to do 
these rather involved and costly studies. Possibly, a 
specific indication for some of these studies would be in 
repeat cesarean sections. Certainly, delivery of a pre- 
mature infant by repeat cesarean section is the gravest 
iatrogenic error. We do not have any hesitation in al- 
lowing our patients with prior cesarean section to go 
spontaneously into early labor prior to repeat cesarean 
section if any question exists concerning fetal maturity. 

Clinically, a careful recording of the last menses and 
some note on menstrual regularity are still helpful. We 
also try to ascertain and record when the patient first 
feels fetal movement. 

X-ray examination to look for distal femoral epiph- 
yses may be the only laboratory method available in 
some communities to determine fetal maturity. This 
method is probably becoming less popular with use of 
newer and safer methods. 

Ultrasound appears to give much important infor- 
mation, particularly if several ultrasound determina- 
tions are done, starting in the midtrimester. Possibly, in 
a few years ultrasound equipment will be found in the 
majority of obstetrician’s offices. 

The amniotic fluid L/S ratio is the single most-used 
test for fetal lung maturity. Other measurements can 
be valuable as Dr. Robertson indicated. 

These various studies are not inexpensive. Wein- 
gold! estimated that careful evaluation, including some 
or all the tests we have been discussing, of a pregnant 
diabetic patient in late pregnancy costs $6,260. This 
does not include delivery or the physician’s fee. On the 
other hand, Maisels and colleagues? reported that in 
infants born by repeat cesarean section and requiring 
intensive neonatal care the average stay in the hospital 
was 12.7 days at an average cost of $2,678 per infant. 
This monetary cost does not of course take into account 
the possible future development problems of these 
premature infants. 

Thus, recent research has greatly increased the cost 
of obstetric care, widened the malpractice liability that 
we all face, and, in many institutions, markedly in- 
creased the cesarean section rate. Whether this will all 
prove to be cost-effective and bring a marked reduc- 


Septembé& 15, 1978*, 
Am. J. Obstet. Gynecol. 


13. Henry, R.: Clinical Chemistry— Principles and Technics, 
ed. 2, New York, 1974, Harper & Row, Publishers, p. 546. 

14. Wybenga, J.: Clin. Chem. 17: 891, 1971. 

15. Spellacy, W. A., and Buhi, W.: U Personal commu- 
nication. 


tion in fetal morbidity and mortality rates in "average" 
obstetric patients still is not clear. 
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DR. SAMUEL L. PARKER, JR. Kinston, North 
Carolina. With the gestational index, the authors have 
developed a valuable method for estimation of gesta- 
tional age, especially where this is not known with cer- 
tainty and is needed in the management of a compli- 
cated high-risk pregnancy. 

No attempt will be made to refute or expound on 
their study, the merits of which stand for itself. It must 
be pointed out that a United States Public Health Ser- 
vice Grant was used to help support this study, and this 
is a significant factor in the practical use of this work. 
The average private patient of this group of obstetri- 
cians cannot afford the tests that were done on the 
patients in this study and other tests that would have 
been necessary before delivery, all of which are expen- 
sive in the present-day hospital and laboratory costs. 

In the private practice of obstetrics, the gestational 
age of one's patients is known early in the pregnancy. 
Accurate information is available by the usual indi- 
cators. A good history from the private patient will give 
an accurate last menstrual period. These patients are 
seen in the first trimester, and the obstetrician, after 
examination of the patient, is able to verify as to 
whether the size of the pregnancy is compatible with 
the date of the last menstrual period. The Doppler 
instrument may be used to pick up fetal heart sounds, 
which are audible at 13 to 14 weeks’ gestation. The 
patient, if acquainted with quickening, can accurately 
give the obstetrician the time of onset of fetal 
movements. With these indicators, the date of con- 
finement can be calculated, and the gestational age is 
firmly fixed by the eighteenth week of pregnancy. The 
centimeter tape is a useful tool in the last eight weeks of 
pregnancy, and, if it is used along with palpation of the 
abdomen as to size, position, and descent of the pre- 
senting part, the examiner can determine if the size of 
the infant is compatible with the gestational age. By use 
of our clinical diagnostic measures, we can determine if 
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cur patient’s pregnancy is progressing normally, if 


taere is intrauterine growth retardation, or if the fetus 
i postmature. 

The designation “high-risk pregnancy" is relatively 
recent and has been important in directing attention to 
a group of conditions in which the baby is clearly at an 
imcreased risk so that special vigilance is required dur- 
ing pregnancy and labor. Evaluation of fetal status is 
important in every pregnancy. Most conditions of high 
r'sk can be recognized when the patient first visits the 
doctor's office; others appear in the course of preg- 
nancy or labor. If the patients at risk can be identified 
ir advance, it is often possible to prevent the disasters 
that can occur if the warning is ignored or unnoticed. A 
scoring index has been developed that can be applied 
t€ women at the first prenatal visit and that weighs the 
hgh-misk factors in such a manner as to predict with 
ccnsiderable accuracy the likelihood that significant 
ccmpbcations will occur. Reassignment of the patient 
may be required later if complications arise. 

Ihe new capability for evaluating the status of the 
baby before delivery is one of the most exciting ad- 
vences in obstetrics in the last few decades. The 
methods and techniques that have enhanced fetal 
status include amniocentesis, electronic fetal monitor- 
ing, fetal blood sampling, ultrasonography, and new 
la»ora:ory capabilities for cytogenetic and biochemical 
stadies. The authors have used biochemical studies on 
the amniotic fluid in preparing this paper. 

Amniocentesis is now used as a standard approach 
for the evaluation of a number of obstetric problems 
ard is performed by the majority of practicing obste- 
treians in the United States. The L/S ratio is used as an 
esamate of fetal maturity and has its greatest use in 
deermining if a fetus to be delivered by repeat cesar- 
ean section is mature. Amniocentesis is also useful in 
studies of fetal well-being and prenatal diagnosis of 
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congenital disorders. Although amriocentesis is an 
everyday procedure, one must avoid the trap of con- 
sid ?ring it to be totally innocuous. Because there are 
risks, however small, it is incumbent or the obstetrician 
tə weigh carefully the indications and timing before 
preceeding. Amniocentesis is not without dangers and 
complications for mother and baby. Among these are 
premature labor, infection, hemorrkage, hematoma 
for ration, maternal sensitization, and fetal puncture. 


^s a matter of conjecture, in the management of — 


these 204 high-risk patients, other tests and studies 
were no doubt done by the authors to determine the 
wel -being of the fetuses before delivery. These studies 
hev= their price tag and compound the costs of babies 
for the high-risk patients. This makes i- almost prohib- 


it ve for the private high-risk patient to have a baby. - 


Hopefully, before too long, cheaper ultrasound units 
wil! be developed whereby this procedure can be done 
in the office. A less-expensive fetal monitor witheut the 
imternal lead will enable the fetal acceleration test to 
beceme an office procedure. This stress test is re ported 
to give results as good as those of the more involved 
and expensive oxytoxin challenge test. 

Te paying patient cannot afford all the studies that 
thes paper and other tests would require. In the imterest 
of the well-being of our patients, let us make use of our 
cImi al acuity in the management of our patien-s and 
orly use those studies that are indicated. What I am 
sa-img is with good clinical evaluation, fewer so»histi- 
ca ed studies will be needed. 

H we are not being paid for our professional se-vices, 
them we, as obstetricians, may be at fault. Too many 
expensive tests are being done and often repeated by 
the obstetrician today. The pendulum has to sEift to 
the nght if we, as obstetricians, and our patients are to 
surxiv2 this surge of obstetric fees. 
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Preoperative radiation therapy in the management 
of squamous cell carcinoma of the vulva: 
Preliminary report 


ANIBAL A. ACOSTA, M.D., PH.D. 
FRED T..GIVEN, M.D: 

ARTHUR B. FRAZIER, M.D. 
ROBERTO B. CORDOBA, M.D. 
ALBA LUMINARI, M.D. 

Norfolk, Virginia 





Fourteen cases of squamous cell carcinoma of the vulva treated preoperatively by use of cobalt-60 
irradiation directed to the vulva and inguinal areas are reviewed. Total dose varied from 3,600 to 
5,500 rads according to reaction and tolerance. No treatments had to be interrupted due to 
excessive radiation effects. Surgical procedures were performed six weeks after irradiation. 
Histologic investigation of the surgical specimen showed no sign of tumor in five cases, almost 
complete regression in three, and a substantial reduction of the lesion in the remainder of the 
cases. In situ lesions surrounding the invasive tumors were cleared in three cases. Lymph node 
involvement was found in only two patients, one of whom did not receive preoperative radiation to 
the inguinal areas. Only one local recurrence was encountered and this was in the abdominal skin 
outside of the irradiated area. The healing process does not seem to be impaired after radiation 
treatment in spite of the fact that in many patients a very extensive type of surgical procedure was 
carried out. (AM. J. OBSTET. GYNECOL. 132: 198, 1978.) 








TREATMENT POLICIES in squamous cell carcinoma of 
the vulva seem to be well established and results appear 
to have reached a point from which further improve- 
ment will be difficult to achieve, since the radical surgi- 
cal procedure proposed by Stanley Way,'5 following the 
principles of Rupprecht, Stóckel, and Taussig, has 
been acce pted and applied. 

The type of population involved, the need for a quite 
radical surgical treatment, the high morbidity rate, and 
sull high recurrence rate, all facts that will be discussed 
later on, seem to make it necessary to look for a new 


the widespread idea that the vulvar area cannot be ir- 
radiated. 

The present work was begun in 1966 in order to 
answer several questions that are still unresolved: (1) 
Can the vulva be safely and effectively irradiated using 
megavoltage equipment? (2) Can an operation be per- 
formed safely on irradiated vulvar and inguinal areas? 
(3) Can local recurrences be prevented by preoperative 
irradiation? (4) Can the extent of the surgical proce- 
dures be reduced in an attempt to decrease morbidity 
without increasing the rate of local recurrences? 


' approach in the management of these patients. The review of the present series was done in trying to 
Combined treatments using preoperative radiation, answer the first two questions. To solve the last two 

a as utilized in many other body parts (breast, cervix, propositions a long-term analysis of results is necessary 

$ endometrium), have not been tried in the vulva due to and it will be done in due time by continuing our cur- 

d rent study. 

g From the Department of Obstetrics and Gynecology, 

AN Oncology Division, Eastern Virginia Medical School. Material and methods 
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(jene yit nodo Ponies pif ting of Fourteen cases are reviewed. Eight patients were 


Gynecologists, Acapulco, Mexico, January 21-26, 1978. 


Reprint requests: Dr. Anibal Acosta, DePaul Hospital, 
150 Kingsley Lane, Norfolk, Virginia 23505. 
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treated at the Oncology Division of the Chair of 
Gynecology, Cordoba, Argentina, during the period 
1966 through 1972 (Group A), and six were treated at 


0002-9378/78/02132-0198$00.90/0 © 1978 The C. V. Mosby Co. 


3 ‘ 


a ee ee un 


- ee 


Youme 13° 
Number 2 


Group A 


9 
5,000-5,500r 


“tf, 


N 
N 


7 


4.600 -5,500r 
Irradiation portals 


S 


EN 


ZZ 


2d 





Fig. 1. Treatment portals used in patients of Group A. 


the Cynecologic Oncology Division at the Eastern Vir- 
ginia Medical School, Norfolk, Virginia, in the period 
1976ahrough 1977 (Group B). 

All patients had a complete workup including accu- 
rate recordings of the site and size of the tumor, biopsy 
of the lesion, toluidine blue test of the entire vulva with 
com psementary biopsies of the suspicious areas, careful 
invest gation of the inguinal lymphatic regions, pelvic 
examination under anesthesia, cystoscopy and ure- 
throscopy, proctoscopy, chest x-ray, and clinical evalu- 
ation. Lymphography was performed in some cases in 
Group A and routinely in Group B, unless technical 
difficulties were found. 


Stag ng was done following the system of the Inter- 


national Federation of Obstetrics and Gynecology 
(Mexico, 1976). 

Patients in Group A were selected at random from a 
total of 34 patients seen in the aforementioned period. 
Every patient seen at the Gynecologic Oncology Divi- 
sion of the Eastern Virginia Medical School with an 
operabse condition was included in the treatment pro- 
tocol, and they form Group B. 

The reatment policy used in Group A was initially 
set up om a tentative basis, since no previous experience 
with thes treatment modality was found in the litera- 
ture. Al patients were treated by use of a **Co Siemens 
unit* at 50 cm. of source-skin distance (S.S.D.) using 
two portals, one on each side (Fig. 1). One included the 
vulvar area and the less-suspicious inguinal region; the 
remainimg one was directed toward the more-suspi- 
cious area. Great care was taken not to superimpose 


*Siemens Corp., Electromedical Corp., Iselin, New Jersey. 
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Fig. 2. Treatment portal used in patients of Group B 


fields All patients were treated in the dorsal flat posi- 
tion and a tumor dose of 200 rads was delivered daily 
for a total of 1,000 rads a week. In several cases treat- 
ment through the anterior fields was finished and then 
a booster dose was given to the primary tumor in the 
vulva. Total dose to the vulvar area varied from 4,600 
to 5,590 rads and the dose to the inguinal areas fluc- 
tuated between 5,000 and 5,500 rads according to re- 
action and tolerance. No patient had a reaction severe 
enough to discontinue therapy. 

With this previous experience, the protocol for 
Group B was established. Patients were trezted by use 
of a Co Theratron 80 unit* at 80 cm. S.S.D. using a 
single anterior portal to encompass the inguinal nodes 
plus the vulvar area (Fig. 2). Only one patient (Case 5) 
was an exception and received radiation to the vulvar 
area only; previous radiation treatment for -arcinoma 
of the cervix used portals that were partially at the level 
of the mguinal area, making reirradiation inadvisable. 
Patients were placed in a modified frog-leg position if 
there were no physical infirmities preventirg this. In 
addition tc the anterior field several patients received 
an addational 1,000 rads directed through a small 
portal to the tumor area only. Doses were calculated at 
a 4 cm. depth. All patients received a 200 rad tumor 
dose daily (1,000 rads per week) for a total treatment 
dose of between 3,600 and 5,000 rads, depending upon 
tolerance and skin reaction. For none of the patients 
was it necessary to discontinue therapy because of ex- 
cessive reaction of the vulvar area. 

Careful examination of the vulva and inguinal re- 


*Siemens Corp. 























Operation 
performed 


Radical vulvectomy 14 mo.; living and well 
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Surgical specimen 





No inguinal node dissection 

Well-differentiated squamous carcinoma; negative 
lymph nodes 

No residual tumor; small foci of severe dysplasia; 
negative lymph nodes 

No residual tumor; negative lymph nodes 


Well-differentiated squamous carcinoma; one positive 
inguinal node; negative pelvic nodes 


Very few scattered neoplastic foci; negative lymph 


Way procedure 2 T 8 yr.; living and well 

Way procedure 8 II 5 yr.; living and well 

Way procedure 4 II 7 yr.; died of cardiac infarct; 

no recurrences 

Way procedure + 3 IH 11 mo.; died; local recurrence 
right pelvic out of radiation portals 
lymphadenectomy 

Way procedure + 5 II 6 mo.; died; rupture left femoral 
bilateral pelvic artery at 53 days (amputation) nodes 
lymphadenectomy 

Anterior pelvic ex- 7 ITI 42 days; died of acute hepatic 


enteration and insufficiency 
bilateral inguinal 
node dissection 

Posterior pelvic 6 II 


exenteration further follow-up 


7 mo.; living and well; lost to 


Very small areas of well-differentiated squamous 
carcinoma; negative lymph nodes 


Well-differentiated squamous carcinoma involving 
perineum almost to the rectum; no node dissection 





Table IB. Case analysis and results in patients of Group B 


Operation performed 


Surgical specimen 


Rupprecht-Basset l 7 mo.; living and well Squamous cell carcinoma; negative lymph nodes 
Rupprecht-Basset 6 i 7 mo. No residual tumor; negative lymph nodes 
Way procedure (Abitbol) 4 I 5 mo.; living and well No residual tumor; negative lymph nodes 
Way procedure 2 IH 12 mo.; living and well Only microscopic foci of tumor with severe ra- 
diation effects; negative lymph nodes 
Way procedure + bilateral 3 II 10 mo.; living and well No residual tumor; negative lymph nodes 
pelvic lymphadenectomy 
Way procedure + bilateral 5 II-III 2 mo.; living and well Well-differentiated squamous carcinoma; no. 


pelvic lymphadenectomy 


. gions was performed at very close intervals at the be- 


ginning of treatment. After more experience was 
gained it was done only at midtreatment, at the end of 
therapy, and four to six weeks thereafter, before the 
surgical procedure was performed. Photographic doc- 
umentation of the reactions was obtained. 

Six weeks after radiation therapy the surgical proce- 
dure was carried out. 

In Group A (Table IA), one patient had radical vul- 
vectomy alone (poor surgical risk); three patients 
underwent en bloc radical vulvectomy and bilateral in- 
guinal lymph node dissection following the procedure 
of Stanley Way'®; in addition, one had unilateral and 
another had bilateral pelvic lymph node dissection; one 
had an anterior and one a posterior pelvic exentera- 
tion. 

In Group B (Table IB), two patients underwent Stan- 
ley Way's type of radical vulvectomy and bilateral in- 
guinal lymph node dissection (one using the Abitbol’ 
incision); two had, in addition, bilateral pelvic lymph 
node dissection; and two had radical vulvectomy and 


remaining areas of carcinoma in situ; posi- 
tive left inguinal lymph nodes and pelvic 
nodes (irradiation not given to inguinal 
areas) 


bilateral inguinal lymph node dissection through sepa- 
rate incisions (Rupprecht-Basset procedure), initiating 
the second phase of this study. 

A detailed comparison was made of the gross ap- 
pearance of the lesion before and after radiation. 

The surgical specimen was carefully studied at the 
site of the primary tumor and at the lymphatic areas. 

Histologic radiation reaction of the tumor was 
evaluated in all patients of Group B. 


Case analysis and results 


In Group A three patients were classified as having 
Stage II carcinoma and five as having Stage III (three 
because of suspicious inguinal lymph node findings, 
one because of invasion of the anterior vaginal wall and 
urethra, and one due to perineal and anal involve- 
ment). 

In Group B, one patient was classified as having 
Stage I: three, Stage II; and two, Stage III carcinoma 
(one with involvement of the vagina and one with sus- 
picious findings in the inguinal areas). 
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Fig. 3. Ir vasive squamous cell carcinoma of the vulva (hood 
and body of the clitoris) in Case 3, Group B. 


Average age in Group A was 67.8 years and in Group 
B, 61.6 wears. 

Coexistent systemic problems were found in both 
groups. Moderate obesity was encounted in five pa- 
tients (three in Group A and two in Group B); diabetes 
was discc vered in two patients of Group B; five patients 
had slight hypertension (four in Group A and one in 
Group 8); two patients had marked hypertension 
(Group 3); four patients had cardiac conditions (three 
in Group A and one in Group B); and one patient had 
chronic hepatic cirrhosis (Group B). 

Although not the objective of this report, the final 
outcome for each patient can be seen in Tables IA and 
IB. 

Since the main purpose of this investigation is not 
related t» the long-term follow-up of this series, but 
intends t» describe the immediate effect of irradiation 
on the primary tumor (see Fig. 8) and related node- 
bearing creas and on the healing process after vulvec- 
tomy, we will center the discussion on these two aspects. 

In twc patients of Group A (Cases 5 and 7), the 
tumor showed almost complete regression after ir- 
radiatior; no residual tumor was found in the area in 


Preoperative radiation in squamous carcinoma of vulva 201 


E 


gti 
m k " 


Fig. 4. Postirradiation status of the tumor seen in Fig. 3. His- 
tolog:« examination revealed no remaining tumor ir the area. 


two patients of Group A (Cases 4 and 8) and in three of 
Group B (Cases 3, 4, and 6) (Figs. 3 and 4); and in a 
third one (Case 2), only occasional remaining foci were 
found after "Co treatment, showing severe radiation 
effects. In all other patients a striking reduction in 
tumor size was observed. 

Toe peripheral in situ lesions surrounding the pri- 
mar- tumor found in very extensive areas in Case 8 of 
Group A (Figs. 5 and 6) and in Cases 5 and 6 of Group 
B wese completely eradicated by radiation. 

Reciation reaction was mild and no treatment was 
interrupted due to severe radiation response. 

Lymph node metastases were present in only one 
patient in Group A, out of six who underwent inguinal 
lymph mode dissection; these six patients had tumors 
with maximum diameters of 12, 10, 6, 4, 4, and 3 cm.; 
only ene patient of Group B (the only one without 
radiation delivered to the inguinal areas) showed in- 
guina! rode involvement in spite of the fact that four 
patients had tumors 4, 3, 3, and 3 cm. in diameter (one 
on the clitoris) and one patient had a positive lymph 
node ‘ound on pretreatment biopsy. Out of 11 patients 
treated with preoperative radiation and brlateral ingui- 
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Fig. 5. Case 8, Group A. Invasive squamous cell carcinoma of 
the left labium majus with extensive in situ involvement of the 
perivulvar and perianal skin. 


nal node dissection, only one showed lymph node in- 
volvement (9 per cent). Although no positive statistical 
proof can be obtained with this small group of patients, 
the results are highly suggestive of a lower-than- 
expected incidence of lymph node involvement, per- 
haps due to our preoperative radiation therapy. 

Only one patient in Group A (Case 3) showed a local 
recurrence on the skin in the hypogastric area, 5 cm. 
above the operative scar where no radiation treatment 
was applied. Neither radical surgery nor radiation can 
take care of this type of metastasis. 

Postoperative morbidity was no worse than that in 
cases submitted to operation alone. 

The healing and granulation processes were found 
to be retarded slightly but no significant difference was 
noticed compared to patients subjected to similar pro- 
cedures without previous irradiation, and the final out- 
come was identical to the result in nonirradiated pa- 
tients. It is to be emphasized that some of these patients 
have been subjected to irradiation plus radical surgery 
using standard procedures recommended for nonir- 
radiated patients, including extensive skin excision. 





Fig. 6. Postirradiation status of the tumor seen in Fig. 5. Mul- 
tiple preoperative biopsies and histologic investigation of the 
surgical specimen revealed disappearance of the invasive 
tumor and very small, scattered foci of in situ disease remain- 
ing in the central areas. 


This is not the aim of the present investigation since 
our final goal is to use preoperative radiation in order 
to be able to reduce considerably the extent of the sur- 
gical procedure, mainly the skin excision, as was done 
in Cases 1 and 6 in Group B (Fig. 7). 

Ihe rupture of the femoral artery in one patient in 
the early postoperative period cannot be attributed to 
radiation, since at that time we were excising the 
periarterial fascial sheath in order to accomplish a 
more radical lymphadenectomy. This occurred even 
with the use of sartorius muscle transposition as advo- 
cated by Way.'® Since that time removal of the arterial 
fascia was discontinued and no further problems oc- 
curred. 

The average hospital stay in Group B was 44.5 days. 

The review of tumor histology prior to and after 
radiation therapy revealed marked changes in the 


neoplastic characteristics. Edema and vacuolation of 


the cytoplasm with blurring or disappearance of the 
cell boundaries were present in all cases. At the nuclear 
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level, vacuolation and loss of normal chromatin pattern 
with dis: ppearance of nucleoli were the main changes. 
Althoug a some tumor areas appear to be active, exten- 
sive patc 1es seem to be severely devitalized and inactive 
after irrediation (Fig. 8). 


Comment 


The peak average age of patients at diagnosis of vul- 
var carcinoma is about 60 years. 

Systemic diseases complicating the clinical picture 
are present in approximately 50 per cent of these 
cases.” Advanced age and commonly associated sys- 
temic diseases make this group of patients a very poor 
surgical nsk, mainly in cases where radical procedures 
and prolcnged postoperative care are involved. This is 
confirmed in our series in which approximately 35 per 
cent of the patients were obese, 14 per cent were di- 
abetic, 14 per cent had marked hypertension, and 28 
per cent had cardiac problems. 

In spite of the decrease in mortality rate using radical 
surgery, operative morbidity is still high (Table II). 
Wound necrosis averages 50 per cent; wound infection, 
25 per ceat; phlebitis, 7 per cent; chronic leg edema, 
almost 25 per cent; and relaxation and urinary stress 
incontinence have been reported in around 20 per cent 
of the cases. Leg edema occurs more frequently (47 per 
cent) when both inguinal and pelvic lymphadenec- 
tomies are carried out." 

The average hospital stay is prolonged and it 
reached 21 days in the series reported by Morley’? and 
33 days in the report by Parker and associates."* 

When less-than-radical en bloc dissections (radical 
vulvectomy and bilateral mguinal lymph node excision) 
have been performed, poorer results were obtained. 

Nevertheless, at present, increasing individualization 
of treatment seems to be considered* !? ' and 
modified surgical techniques to diminish morbidity are 
being repo 'ted.' 

In spite of the radicalism of the surgical procedures 
applied, a sill substantial recurrence rate of around 23 
per cent can be expected (Table III). Ninety-two per 
cent of recurrences are within two years of the opera- 
tion.? Sixty per cent of the local recurrences are in the 
vulvar area and 40 per cent in the inguinal region." 
The skin bridge between the two areas very seldom, if 
ever, seems to be involved. Daly and Million? reported 
that approximately 20 per cent of the patients with 
clinically positive groin nodes will have skin recur- 
rences after operation in the groin area itself. Parker 
and colleagues'* found nine local recurrences: five in 
the vulva, taree in the groin, and one in the vagina. 
This absence of recurrences on the skin bridges between 
the vulva and the inguinal area seems to make the sac- 
rifice of this tremendous amount of skin unnecessary. 
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Fig. = Radical vulvectomy with inguinal node dissection 
through separate incisions. Procedure in use at present, after 
preoperative radiation. 


Summarizing all of these findings, it 1s clear that we 
are dealmg with an elderly group whose members (1) 
are censequently at poor surgical risk, (2) have a low 
mortality but high morbidity rate, (3) are expected to 
have 2 prolonged hospitalization period, and (4) should 
be treated by a radical type of surgical procedure for 
adequate control. At the same time, a high rate of in- 
guinaf node metastasis, which cannot be evaluated clin- 
ically with accuracy, and a fairly high recurrence rate in 
the overated area can be expected. With this back- 
grour»l in mind, it seems desirable to look for another 
therapeutic approach to correct each one of the previ- 
ous treatment problems, especially to decrease mor- 
bidity and local recurrence rate, without imparing the 
final Gatcome. 

The second therapeutic procedure that can be uti- 
lized ir the treatment of this condition, namely irradia- 
tion, has been used less frequently, and a great deal of 
controversy and discrepancy about applicability, effec- 
tiveness, complications, and results can be found in the 
literature. 

For many years, irradiation has been considered con- 
traind zated in vulvar lesions and the area has been 
found unsuitable for radiation treatment.* 5 This opin- 
ion seems to be supported by the poor results obtained 
in the sast, when this procedure was used as primary 
therapr.* 

Nevertheless, Frischbier and Thomsen,'? in Ham- 
burg. used a 17 mev. betatron for the treatment of the 
primar- tumor and reported a five-year survival rate of 
70 per cent for patients with Stages I and II tumors and 
39 per cent for patients in Stages III and IV, with an 
overall survival rate of 47.5 per cent. These results, 
althouga not comparable with the surgical figures, are 
acce pta ;le and they represent good evidence that the 
vulva czn be irradiated safely, at least using betatron 
therapy. ‘ 
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Fig. 8. Photomicrograph of the tumor before (left) and after (right) radiation treatment (Case 1, 


Group B) showing marked radiation effects. 


Table II. Postoperative morbidity by percentage 





Wound Wound 
Reference infections 
Green 1958 45 45 
Rutledge and associates” 1970 53 28 
Figge 1974 19 
Parker and associates" 1975 
Morley” 1977 <50 





Leg Relaxation, urinary 
Phlebitis edema stress incontinence 
7 12 





19 
32 
28 24 
22 33 days 


2] days 





Very slight early and late local reactions after radia- 
tion delivered to the vulva and inguinal areas have 
been found with either *"Co or betatron.* !'? Severe 
complications of radiation in the inguinal areas are re- 
ported in only 8 per cent of the cases." 

It has been demonstrated in dealing with lymph 
node metastases of squamous cell carcinoma of the oral 
cavity in the neck that 90 per cent of contralateral 
metastases can be eliminated by use of postoperative 
irradiation.’ Frankendal and co-workers? are of the 
opinion that adequate radiation treatment can sterilize 
subclinical lymph node metastases in the inguinal area, 
and Backstrom and colleagues? have treated. patients 
with advanced vulvar carcinoma with a **Co unit, ad- 
ministering 5,200 to 6,900 rads to the primary tumor in 
31 to 70 days and 2,900 to 6,000 rads at 3.5 cm. to the 
lymph node,areas in 10 to 41 days. They feel that ®Co 


therapy is indicated for treatment of the inguinal nodal 
regions. 

Frankendal and associates* have combined preoper- 
ative irradiation to the inguinal areas with lym- 
phadenectomy, obtaining a 45 per cent five-year survi- 
val rate in patients with positive lymph nodes. 

To the best of our knowledge, combined treatment 
using preoperative irradiation has not been proposed 
or used up to the present time. Marcur, in 1929, had 
treated patients with some sort of preoperative irradia- 
tion and stated that the tumor was considerably re- 
duced after treatment." Rutledge and colleagues” ad- 
vocated preoperative irradiation to the inguinal areas 
"when multiple positive nodes are present," assuming 
that "the skin over this region may be widely seeded 
with subclinical metastases." 

Theoretically, at least, preoperative irradiation can 
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contribute to devitalizing the primary tumor, thus 
avoiding seeding during the operation. In our series 


Table III. Recurrence rate of carcinoma of 
vulva by percentage n 
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there is strong evidence that the primary tumor can be Riec (9 P 
eliminated, reduced significantly in size, or devitalized 4 
greatly by the use of an adequate preoperative dose of MEET oa 2 E 
radiation. Radiation can also eradicate some of the in Kelly 1972 12.0 i 
situ lesions around the tumor area or those present in Abit bol! 1973 — 20.0-30.0| oo g ? 
some other sites of the vulva, as has been demonstrated Figge 1974 18.0 E 
miy leased 8 1 Ki and P and 6(Gr B): if Paer and associates" 1975 15.0 t 
mainly n ases  ( roup A) an an (Group B); i Marley! 1976 96.4 5 
such lesions are inadvertently left behind, they can be Ja»aze 1977 22.0 i 
the souree of future local recurrences. On the other £2 
A y ay ; Vullvar area 60.0 " 

hand, the failure to eliminate or to sterilize all lesions Inguimal areas 40.0 P 
can explain the low cure rate by irradiation when used y: 
as the only treatment tool. Radiation can sterilize sub- 5 


clinical inguinal lymph node metastases thereby avoid- 
ing local recurrences in the groin, and this seems to be 
substantiated by the very low incidence of inguinal 


lymph node metastasis found in our cases (9 per cent) comp stely different oncologic field for the final pro- $ 
when the surgical specimen was studied after radiation cedure. $ 
therapy. Embolization is the most common mechanism The very low incidence of positive lymph nodes in Là 
of tumor spreading, with tumor cells lodging in the the su-zical specimens found in the group zs a whole is 5 
nodes but not in the intermediate lymphatic pathways? highly suggestive that subclinical metastasis can be cen- m 


Nevertheless, radiation can also kill tumor cells in 
transit in the lymphatic channels below the skin bridges 
between the vulva and the inguinal regions. This ren- 
ders excision of this skin area unnecessary, decreasing 
the rate of local recurrences and morbidity due to ne- 
crosis, breakdown, infection, and secondary healing. 
In our small series we have found that the vulva can 
be irradiated safely with a regular Co unit if basic 
precautions are taken. We also have found that the 
treatment is highly effective in decreasing the tumor 
mass, which in some cases will disappear completely; in 
clearing areas of carcinoma in situ, which are some- 
times extensive around the tumor; and also in clearing 


the irjectious process, which almost always accom- 
panie- these necrotic lesions. These give the surgeom a 


trollec by this treatment. 

Altheugh not within the scope of this communica- 
tion, tae long-term follow-up in some of these patients 
seems to demonstrate that the procedure is well toler- 
ated i3 terms of the long-range outlook. 

The second phase of this study, which is a long-term 
proposition using better-standardized techniques and 
trying to answer the last two questions included in the 
introductory remarks, has just been started. It is our 
hope Ña: the clinical results obtained will be in agree- 
ment with the theoretical grounds we have used to 
propose this therapeutic approach. 


— UU ee 
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Discussion 


DR. ERNEST W. FRANKLIN, III, Atlanta, Georgia. 
The authors have stated their objectives in this study to 
be a review of the safety and efficacy of combining 
radical surgery and radiation therapy, always a hazard- 
ous undertaking. 

Dr. Acosta and his colleagues describe techniques 
whereby doses of 3,600 to 5,000 rads were delivered to 
a depth of 4 cm.; as the maximum dose depth with Co 
occurs at 0.5 cm. with approximately 80 per cent of 
maximum dose at 4 cm., I estimate that the maximum 
dose delivered to these patients was 4,500 to 6,200 
rads. We are told that the patients tolerated this well, 
without interruption of therapy and without increase 
in postoperative morbidity. There are figures relating 
to either frequency or extent of wound breakdown or 
duration of hospital stay with or without preoperative 
irradiation therapy. In my experience a reasonable av- 
erage hospital stay is 21 days. Furthermore, fatal com- 
plications such as rupture of the femoral artery cannot 
be dismissed easily. 

lo be acceptable any therapy must achieve signif- 
icant increase in control of disease with a minimum of 
morbidity. In treating patients with carcinoma of the 
vulva, problems arise in adequate resection of the pri- 
mary lesion and control of metastases to inguinal and 
pelvic nodes. 

Larger lesions extending to adjacent anatomy in- 
crease risk of local recurrence, which must be coun- 
tered by extended primary resection. Increased resect- 
ability or improved margins may be achieved with pre- 
operative irradiation to the vulva but at a cost of poor 
wound healing. To counter this, my colleagues and I 
have used myocutaneous flaps, as I discussed at the 
meeting of this group last year. 

Metastases to the groin occur in only 6 to 13 per cent 
of Stages I and II vulvar lesions, i.e., lesions with un- 
suspicious groin nodes. Control rate of these occult 
metastases has been 90 to 100 per cent with adequate 
surgical resection. Dr. Acosta and associates are pro- 
posing preoperative irradiation for these patients. 
Indeed, four of five patients in the recent series of 
patients had Stages I and II carcinoma and thus treat- 
ment was at low risk for failure. 

I believe the only appropriate circumstance for pre- 
operative irradiation to the groin is when metastatic 
disease is documented, in which case the recurrence 
rate in the groin would be between 20 and 40 per cent. 
Fixed, matted nodes, which are otherwise nonresect- 
able, may thus become resectable. Radiation therapy to 
the pelvis can be combined with groin irradiation, for 
all patients at risk for pelvic recurrence have groin 
metastases first. 
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vulva and its influence on the radical operation for car- 
cinoma, Ann. R. Coll. Surg. Engl. 3: 187, 1948. 


Before undertaking the somewhat prolonged course 
of treatment which we consider to involve additional 
morbidity, i.e., the delivery of 4,500 to 5,000 rads to a 
depth of 0.5 cm. in the groin and to the midplane of 
the pelvis, we require documentation of the presence 
of groin metastases and the absence of distant metas- 
tases, including biopsy of periaortic and common iliac 
lymph nodes and celiotomy with omental biopsy and 
cytology. Following preoperative irradiation therapy 
and standard groin dissection, one or more myocuta- 
neous flaps are utilized to assure healing of the groin 
and vulva. 

In summary, I view preoperative irradiation as an 
extended and expensive adjunct in treatment which 
carries with it extensive additional morbidity. It should 
be applied only to carefully selected patients in whom 
risk of local and regional recurrence justifies the un- 
dertaking. This is true only with extensive local lesions 
and suspicious and positive nodes. I feel it has no place 
in the management of Stages I and II lesions with 
N-0, N-1 nodes, but may improve control of extensive 
primary lesions and of N-2,N-3 lymph nodes. 

DR. ACOSTA (Closing). We fully agree with Dr. 
Franklin in his estimation of the dose delivered. We 
believe that this dose is effective in treating the primary 
tumor and subclinical lymph node metastasis, if pres- 
ent. Figures relating to wound breakdown were not 
given because nine patients were subjected to preop- 
erative irradiation plus Stanley Way's type of radical 
vulvectomy, which was not the final aim. In the two 
patients who underwent preoperative radiation and 
the Rupprecht-Basset type of operation, breakdown 
occurred in small areas and was not at all comparable to 
the breakdown that usually occurs with the more ex- 
tensive Way procedure. 

Average hospital stay in Group B, as stated in the 
paper, was 44.5 days, but here again the same situation 
applies. 

We believe that our series demonstrates the possi- 
bility of obtaining markedly improved surgical margins 
without significantly impairing wound healing, mainly 
if reduced or less-extensive surgical procedures are 
performed. We prefer not to use any type of thick 
grafts, such as the myocutaneous one, due to the fact 
that they may mask a local recurrence until it reaches a 
size detectable through the flap. Individualization in 
the use of preoperative irradiation is the aim of any 
future study that might be carried out; ours only in- 
tended to demonstrate the feasibility of the technique 
and that a surgical procedure can be carried out in such 
an irradiated field without substantially increasing 
morbidity, especially when the Rupprecht-Basset pro- 
cedure is used. 





12th ANNUAL POSTGRADUATE COURSE 
Gynecologic Pathology, Cytogenetics, Endocrinology 


The 12th Annual Postgraduate Course in Gynecological Fathology, Cytogenetics ard Endccrinology 
will be held at the Pfister Hotel & Tower, 424 East Wisconsin Avenue, Milwaukee, Wisconsin from 
January 4-10, 1979. The six day course has been extended to include a complete up-:o-date review ef 
endocrinology and cytogenetics in addition to a thorough resume of gynecological patho ogy. The 
course, which is limited to 150 registrants, is designed primarily as a postgraduate refresher course 
for residents, practitioners and specialists desiring a current review of the pathology cf the re- 
productive tract. Space limitation requires registration for the entire course. This course is approved 
for 55 cognate hours of prescribed credit by ACOG and meets the criteria for 43 hours of credit in 
Category I for the Physicians Recognition Award of the American Medical Association. A $400.00 
enrollment fee will include 68 selected 35 mm slides. The registration fee is non-refundable. Gues- 
faculty will include: H. W. Jones, Jr., M.D., Georgeanna 5. Jones, M.D., E. R. Novak, M.D., J. D. 
Woodruff, M.D. and C. Julian, M.D. 


For further details and registration, write to: Richard F. Mattingly. M.D., The Medical College of Wiscor sin, 870C 
West Wisconsin Avenue, Milwaukee, Wisconsin 53226 
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Physicians are Cordially invited to attend “Up- 
date in Obstetrics and Gynecology: 1979", a 
continuing medical education course to be held 
at the Caribe Hilton, Puerto Rico, March 7-13, 
1979. The course will be sponsored by the 


| Departments of Gynecology and Obstetrics, The 


University of Puerto Rico and The Johns Hop- 
kins University School of Medicine. 


The course is designed for obstetricians and 
gynecologists and provides a thorough review of 
current concepts regarding the management of a 
variety of oncologic, gynecologic, endocrino- 
logic and obstetric disorders. 


Appropriate credit has been applied for. Regis- 
tration is limited to the first 100 applicants. For 


further information contact: Program Coordina- 
tor, Continuing Education, Turner Auditorium 
Room 22, 720 Rutland Avenue, Baltimore, 
Maryland 21205, telephone 301/955-5880. 









PRACTICE IN THE SUN BELT 


Why shouldn't you be practicing in one of the fastest 
growing areas of the country where a moderate cli- 
mate invites you to enjoy recreational and cultural 
activities year round? Health Resources Corporation 
is a multi-discipline professional health care services 
firm that presently represents a variety of private 
practice opportunities. Opportunities are now avail- 
able in solo and group practices in both rural and 
urban settings. These practices are in the states of 
Texas, Arkansas, Louisiana, Mississippi, Alabama, 
North Carolina, Tennessee, and others. 


Please feel free to explore these practice opportu- 
nities in strict confidence without any cost or ob- 
ligation to you. Our professional staff will assist you 
select the practice opportunity that is best for you, 
arrange suitable financial terms and relocate your 
practice and family. Please send a detailed CV today 
or call: 

Douglas Hutchings 

Health Resources Corporation 

5333 River Road, Suite D 

New Orleans, LA 70123 
504/733-3353 
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: Subsequently, hei investigators made Saf- T-Coil their “device of first choice.” 
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as events per 100 women through 12 and 24 months of use. 
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Gestational age limit of twelve weeks for 


abortion by curettage 


DAVID A. GRIMES, M.D. 


WILLARD CATES, Jr.. M.D., M.P.H. 


Atlanta, Georgia 


The basis of the clinical tenet that abortions by dilatation and evacuation should not be performed 
after 12 menstrual weeks' gestation is elusive. For women requestinc abortions after 12 weeks' 
gestation, instillation techniques and the requisite delay until 16 weeks’ gestation or later appear to 
be costly—medically, economically, and emotionally. A substantia! bcdy of epidemiologic data 
refutes the 12 week ceiling, but randomized clinical trials may be ^eeded to establish an appropriate 
gestational age limit for evacuation abortion, if such a limit is necessary. (AM. J. OBSTET. GYNECOL. 


132: 207, 1978.) 


INDUCED ABORTION in the United States has been 
legalized only recently. In the absence of lengthy ex- 
perience and experimentation, abortion—like other 
new technologies—must initially rely heavily on clinical 
impressions and untested hypotheses. Frequently, 
weak or unsound hypotheses acquire the scientific re- 
spectability that should be reserved only for knowl- 
edge.' Impressions may subsequently prove to be inac- 
curate or irrelevant. For example, as recently as the 
1960's, an authority” advised hysterotomy for abortions 
at 213 weeks’ gestation, Hegar dilators for cervical di- 
latation, bed rest for four to seven days after abortion 
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Disease Control, Bureau of Epidemiology, Family 
Planning Evaluation Division. 


Reprint requests: Dr. David A. Grimes, Abortion 
Surveillance Branch, Center for Disease Control, Atlanta, 
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by curettage, and delay “for as long as possible” before 
a second attempt to empty a uterus completely. By the 
198C'5, many of our current tenets in abortion technol- 
ogy will likely be equally antiquated. 

Ihe limit of 12 menstrual weeks for instrumental 
evacuation of the gravid uterus is a climical tenet of 
greet medical, economic, and psychological importance 
to ^merican women. The basis of this tenet is un- 
known, but its impact on gynecologic practice is sub- 
starr:al. Therefore, this article briefly reviews the evi- 
dence for and against the 12 week limit and discusses 
its implications for women seeking abortion. 


Current practice: The “gray zone" 


Acceptance of the 12 week limit for abortion by di- 
latamon and evacuation influences two critical deter- 
mirants of the safety, cost, and convenience of 
abortuicn—abortion method and gestaticnal age when 
abortion is performed.? If evacuation abortion is pro- 
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Table I. Abortion by dilatation and evacuation 
vs. Saline instillation from 13 to 20 menstrual 
weeks’ gestation"? 














Saline 
instillation 


Dilatation 
and evacuation 


Length of hospitalization 0.2* 2:1 
(mean no. of days) 

Ratet of major com- 0.69* 1.78 
plications 

Ratet of selected treatments for complications: 
Antibiotics 2:20" 5.65 
Blood transfusions 0.19* 0.91 
Hysterectomy 0.08} 0.09 

Ratet of failure to pro- 0.11* 2.52 
duce abortion 

Rate+ of readmission to 1.164 1.44 
hospital 

*p « 0.001. 

tPer 100 abortions. 

tp > 0.05. 


hibited beyond 12 menstrual weeks, then instillation of 
an abortifacient, e.g., hypertonic saline, urea, and/or 
prostaglandin F,,, becomes the method of choice for 
these later procedures. In recent years, the high rates 
of morbidity and mortality as a result of hysterotomy 
and hysterectomy have restricted the use of major ab- 
dominal surgery for abortion to unique circumstances." 
Moreover, because amniocentesis for instillation abor- 
tion is technically difficult until well into the second tri- 
mester, most instillation procedures are performed at 
16 weeks’ gestation or later.* At these gestational ages, 
transabdominal amniocentesis can be performed with a 
high success rate. The resulting interval from 13 to 15 
weeks, during which no abortion method is believed ap- 
plicable, is termed the “gray zone” or “waiting period.” 


Evidence for a 12 week ceiling 


The basis of the 12 week limit is elusive. However, 
the internal diameter of early suction cannulas may 
have played an important role. The landmark report of 
Kerslake and Casey? noted that vacuum aspiration 
alone was not adequate to evacuate the uterus after 12 
weeks' gestation; however, they did not consider the 
supplemental use of ovum forceps or sharp curettage. 
Vojta® also acknowledged that abortion by vacuum as- 
piration after 12 weeks’ gestation was more difficult, 
but 13 per cent of his 350 patients were 13 or more 
weeks pregnant. 

After publication of these early reports, many arti- 
cles on abortion promulgated the clinical tenet of the 
12 week limit,” * although references for the basis of 
this gestational age limit were rarely, if ever, provided. 
Studying a cluster of uterine perforations during suc- 
tion curettage performed by a single physician, Conger 
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and associates’ observed an increase in the rate of per- 
foration at gestational ages beyond 12 weeks. The 
numerators of these rates were small, and the de- 
nominators were estimates. Extrapolating from these 
rates, the authors suggested restricting abortion by 
curettage to women who were less than 12 weeks preg- 
nant. Underestimation of the actual length of preg- 
nancy, however, may have been an important factor in 
these perforations. 


Evidence against a 12 week limit 


We are unaware of any comparative studies that have 
established 12 weeks as the gestational age limit for 
abortion by evacuation. On the other hand, several re- 
cent morbidity studies challenge the validity of this 
tenet. In 1971 and 1972 the Joint Program for the 
Study of Abortion (JPSA) under the auspices of the 
Population Council? found that the complication rates 
for 2,734 patients undergoing abortion by evacuation 
at 213 menstrual weeks were lower than those for pa- 
tients undergoing abortion by saline instillation at each 
comparable gestational age. From studies of 338 pa- 
tients undergoing abortion by evacuation in the 13 to 
15 week interval, Brenner and Edelman!! concluded 
that instrumental abortion in this interval may be “as 
safe if not safer than” delaying abortion until after 15 
weeks’ gestation for saline instillation. From 1971 
through 1975, the JPSA under the auspices of the Cen- 
ter for Disease Control (JPSA/CDC)" again found that 
the major-complication rate for 6,213 patients under- 
going evacuation abortion in the 13 to 20 week interval 
was significantly lower than the rate for patients un- 
dergoing abortion by instillation of saline (Table I). 
Evacuation abortion patients required fewer treat- 
ments for complications and also spent less time in a 
hospital. Another report from a provider of numerous 
abortions has documented reproducible, good results 
with evacuation beyond 12 menstrual weeks." 

Adherence to the 12 week limit increases the risk of 
death for women requesting abortions after 12 weeks' 
gestation. Instillation of abortifacients has a death-to- 
case rate of 17.7 deaths per 100,000 procedures, com- 
pared with approximately 10 for second-trimester 
evacuation abortion.* The death-to-case rate for abor- 
tions by all methods in the 13 to 15 week "gray zone" is 
7.5 deaths per 100,000 abortions, compared with 19.6 
in the 16 to 20 week interval.* Thus, delays imposed by 
the "gray zone" more than double the risk of maternal 
death from abortion. 

In addition to its medical risks, the 12 week limit is 
expensive. Extrapolating from morbidity rates,'* abor- 
tion fees, and estimated treatment costs, von Allmen 
and associates!* have projected that if evacuation abor- 
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tion had »een performed routinely in the "gray zone" 
during 1975, the savings in overall abortion costs, in- 
cluding th method and morbidity costs, would have 
been approximately 20 million dollars. This savings 
amounts o nearly two thirds of the total estimated cost 
of all morbidity associated with legal abortions during 
1975. 

Legal restrictions, likewise, do not account for the 12 
week limt. The 1973 Supreme Court decisions ruled 
that state-or local statutes could not interfere with per- 
formance of abortion by licensed physicians during the 
first trimester of pregnancy. If one interprets the 
Court's term “first trimester" to mean the first third of 
an anticzpated 40 week pregnancy, then the first 
trimester extends 1343 weeks from the last menstrual 
period. Alternatively, others have interpreted the 
Court's l. nguage to mean that an expected 38 week 
pregnancy should be measured from the presumed 
date of fertilization, in which case the first trimester 
extends approximately 1275 weeks from presumed 
fertilization, or 1475 weeks from last menstrual period. 

‘The pschological costs of the 12 week limit are more 
difficult © assess. Waiting through the “gray zone" pro- 
longs the emotional turmoil that frequently surrounds 
unwantee pregnancies. Furthermore, the physician's 
selection of an instillation technique commits the 
woman t» the potential psychological trauma of long 
and unccmfortable labor and delivery, frequently un- 
attended and in a facility distant from her home. A 
recent report has demonstrated how the emotional 
stress of wiewing the fetus during instillation abortion 
precipitaed an obsessive-compulsive neurosis in a 
young weeman.” Another report has described how a 
15-year-cld girl underwent two separate hospitaliza- 
tions of =veral days each in a futile attempt to induce 
abortion with prostaglandin F;,.'* She apparently be- 
came so c isturbed by these proceedings that she left the 
hospital against medical advice and continued the 
pregnancey. 

Seconc-trimester evacuation abortion spares the 
woman much of the psychological trauma of instillation 
abortion.’ On the other hand, evacuation abortion 
exposes he medical staff to a technique that is not 
aesthetic Nevertheless, some aspects of medical practice 
involve procedures that are distasteful to the medical 
staff pemforming them. Aesthetic considerations of 
medical personnel, however, should not influence the 
choice o: available therapeutic modalities when there 
are such great differences in safety for the patient. 

The clmical practice of this nation's physicians rebuts 
the 12 week limit even more convincingly. Rather than 
being an infrequent procedure, evacuation is the sec- 
ond mos frequently performed method of abortion 


after 12 menstrual weeks, accounting for over 50 per 
cent ef abortions in the "gray zone" from 13 to 15 
weeks and over 10 per cent of abortions at =16 weeks’ 
gestauion. Although reports of the technique in the 
American literature are scarce, in the United States 
durirg 1975, evacuation accounted for 34 per cent of 
abortions after 12 menstrual weeks.* 


Implications 

The crigin of the 12 week limit for abortion by 
evacLation is uncertain, and a sound basis for its exis- 
tence is lacking. Instrumental abortion is a common 
secord-trimester method, and several recent American 
studies Cocument that evacuation abortion can be per- 
formed safely after 12 menstrual weeks. The 12 week 
limit anc resulting "gray zone” are medica ly, econom- 
ically, and psychologically costly to American women. 

Increasing the limit from 12 to 16 weeks would have 
a prcfound impact on abortion services ir the United 
States. Extrapolating from JPSA/CDC da:a,"* we esti- 
mate that <2 per cent of all abortions would be per- 
formad at =17 weeks’ gestation if women were not re- 
quired to wait through the "gray zone." If all abortions 
through 16 weeks' gestation were performed by evac- 
uatiom, then 90 per cent of all instillation procedures 
would be replaced by evacuation abortion at 13 to 16 
weeks.? 

Weil-cesigned, randomized clinical trials probably 
would settle the issue of whether there should be a 
gestamonal age limit for performing midtrimester 
evacuation abortion and, if so, at what maximum ges- 
tational age. Virtually all current research on second- 
trimester abortions, however, centers around induction 
or augmentation of labor. Abortion by induction of 
labor has yet to surmount the persistent problems of 
retaiped tissue and of abortion times measured in 
hours rather than minutes. A new research orientation 
is needed. | 

Several comparative studies document the safety of 
secor d-trimester evacuation abortion!’ 17; a clinical 
trial could confirm or refute these findings. If clinicians 
accept these findings, then continued evaluation of 
second-trimester evacuation abortion will be impor- 
tant. On the other hand, if clinicians are unwilling to 
accept these findings, then a randomized trial should 
be undertaken. Randomized clinical trials comparing 
evacuation and instillation methods, however, will be 
time«orsuming and expensive. Because abortion is a 
safe surgical procedure, to demonstrate a significant 
difference in major complication rates between evacu- 
ation and instillation techniques, a single collaborative 
study of several thousand patients is needed. 

In addition, research into the long-term reproduc- 
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tive outcomes of women who have undergone second- 
trimester abortions is needed. Little is known about late 
sequelae of abortion, and current studies are focusing, 
appropriately, on the more-numerous first-trimester 
procedures. Will acute mechanical dilatation of the 
cervix for evacuation or the strong uterine contractility 
generated by prostaglandin- or oxytocin-augmented 
saline abortion have adverse effects on subsequent 
pregnancies? 

In conclusion, existing data suggest that second- 
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trimester evacuation abortion is associated with higher 
morbidity and mortality rates than first-trimester suc- 
tion curettage, but with lower rates than second-tri- 
mester instillation procedures. Second-trimester evac- 
uation abortion, like other major vaginal surgery, 
can be learned and performed safely. Randomized 
studies may be needed to establish a more appropriate 
gestational age limit for instrumental abortion—if such 
a limit is necessary. 
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Legalized abortion: Effect on na-ional trends of 
raaternal and abortion-related mortality 


(1940 through 1976) 


WILLARD CATES, JR: M.D., M.P.H. 
ROGER W. ROCHAT, M.D. 

DAVID A. GRIMES, M.D. 

CARL. W. TECER; I&., M.D. 


A lanta, Georgia 


Both non-abortion-related maternal and abortion-related mortality 2eclined prior to the Supreme 
Court decisions of 1973. In order to determine the effect of legaliz= abortion on maternal mortality, 
we have analyzed the secular trends in national abortion mortality stios for 1940 through 1976, 

cc mpared the trends to those maternal mortality ratios, and hypothesized reasons for differences 
between these trends. Between 1940 and 1950 and after 1965, deaths from abortion declined more 
repidly than deaths from other causes associated with pregnancy ed childbirth. However, between 
1951 and 1965, maternal mortality related to pregnancy or childbir-a ceclined more rapidly than 
abortion-related mortality. Five possible explanations exist for the more rapid decline in abortion 
deaths since 1965— selected underreporting, changes in coding practices, improved safety of illegal 
abortion, introduction of more effective contraception, and increas=4 availability of legal abortion. 
We consider the last two explanations as the most likely reasons = the accelerated decline in 
abortion-related deaths. (AM. J. OBSTET. GYNECOL. 132: 211, 197%) 


BOTH MATERNAL AND ABORTION mortality had 
been decining prior to the United States Supreme 
Court decisions in 1973, which declared restrictive state 
abortion -aws unconstitutional.' In order to determine 
the effec: of legalized abortion on maternal mortality 
ratios, we analyzed the secular trends in national abor- 
tion mortality ratios for 1940 through 1976, compared 
the trencs to those of maternal mortality ratios, and 
hypotheszed reasons for differences between these 
trends. 


Methocs 


Nation: | mortality statistics in the United States are 
compiled by the National Center for Health Statistics; 
cause of death is based on etiologies listed on the 
official death certificate. Although death ceruficates are 
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limite- in the amount of information they contain, v tal 
statis: ^s provide a consistent data base for monitoring 
natioaal abortion mortality trends. 

We will present the vital statistics data in the form of 
the a-nual mortality ratio, which is the number of 
death= from pregnancy in one year divided by the 
number of live births during the same year. Although 
customarily referred to as the maternal mortality rete, 
this tm is inappropriate since women who died of 
causes such as abortion or ectopic pregnancy usually 
have ~ot been delivered of live fetuses. Because the 
denor mator does not include the numerator, the cor- 
rect t- minology should be mortality ratio, rather than 
rate.” 

We ased live births as the denominator because they 
provide the best available indicator of reproductive 
outcome during the 37 year period. The ideal denomi- 
nator would be all pregnant women, with the mortality 
risk cx culated in a life-table fashion.’ Alternatively, a 
denoranator of live births plus abortions might pro- 
vide ¿ better estimate of the total population at risk of 
death rem pregnancy and childbirth. Unfortunately, 
we have accurate national data only on legal abortions 
since W969, when the Center for Disease Control first 
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began its surveillance program.? Moreover, no reli- 
able statistics on the number of illegal abortions are 
available for this period; indirect measures, such as 
local surveys* or number of deaths; are not con- 
sistent through the periods studied. Therefore, we 
have chosen to use live births as the denominator for 
our ratio. 

In our analysis, we com pared two mortality ratios: (1) 
the abortion mortality ratio or the number of abor- 
tion-related deaths per one million live births; this ratio 
includes deaths from all categories of abortion—legally 
induced, illegally induced, and spontaneous; and (2) 
the maternal mortality ratio excluding abortion deaths 
which is the total number of deaths from pregnancy 


States, 1940 through 1976. Maternal nonabor 
abortion deaths per one million live births. Abo 
million live births. Source: United States Vital Statistic 


MH Ao ye aE Sep a ee D 
: 7 * Q 
September 15, 1078 

Am. J. Obstet. Gynecol. 
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Fig. 1. Maternal mortality ratios (excluding abortion deaths) and abortion mortality ratios, United 


tion mortality ratio equals maternal deaths minus 
rtion 


mortality ratio equals abortion deaths per one 


s, National Center for Health Statistics, 1940 to 


and childbirth per one million live births. Our use of 
the nonabortion maternal mortality ratio for compari- 
son is intended to reflect an estimate of the rate of 
decline in abortion deaths that might be attributable to 
improved standards of general maternal health care 
developed during the period under study. Finally, we 
used a logarithmic scale for comparing the two ratios to 
portray more accurately their relative rates of decline 
throughout the study interval. 


Results 


The maternal mortality ratio, excluding abortion, 
has continually declined from 1940 to 1976 at an aver- 
age annual rate of 13 per cent before 1956 and 5 per 
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cent thereafter (Fig. 1). The abortion mortality ratio 
passed through three main phases between 1940 and 
1976. In the first phase (1940 to 1950) there was a 
steady decline at an average annual rate of 18 per cent. 
In the second phase (1951 to 1965) the abortion 
mortality ratio virtually leveled off at an average an- 
nual rate of decrease of only 1.7 per cent. 

Thereafter, the abortion mortality ratio decreased at 
an average annual rate of 11 per cent between 1966 
and 1970, and accelerated to 25 per cent per year be- 
tween 1970 and 1976. Therefore, from 1940 to 1950 
and from 1965 to 1976, deaths from abortion declined 
more rapidly than deaths from other causes associated 
with pregnancy and childbirth. However, from 1950 to 
1965, the maternal mortality ratio declined more 
rapidly than abortion mortality ratio. 


Comment 


The decline in nonabortion maternal mortality prob- 
ably is due to (1) improvements in obstetric practice 
(sophistication of blood replacement, antibiotic ther- 
apy, and surgical techniques); (2) innovations in train- 
ing programs for postgraduate health professionals; 
(3) the identification of high-risk patient groups and 
increased efforts to deliver obstetric services to these 
groups; and (4) the expansion of facilities for obstetric 
care, resulting in better prenatal evaluation, improved 
postpartum family planning, and an increasing per- 
centage of births occurring in hospitals throughout the 
country." 

The introduction of antibiotics may be a reason that 
abortion. mortality ratio declined more rapidly than 
materna! mortality ratio between 1940 and 1950. Con- 
sistent with this hypothesis is the fact that sepsis ac- 
counted for nearly 80 per cent of abortion deaths in 
1940 butonly 30 per cent of all other maternal deaths.* 

The relatively stable abortion mortality ratio from 
1950 to 1965 may represent an equilibrium between 
the impact of improved medical care for women (rep- 
resented by the declining maternal mortality ratio) and 
the still sizable number of illegal abortions. Tietze“ 
has hypothesized that during the 1960's an increasing 
percentage of illegal abortions were performed by 
more-ex perienced practitioners. 

Between 1965 and 1976 the increased use and effec- 
tiveness ef contraceptives, as well as the greater availa- 
bility of legal abortions, may have produced the rel- 
atively greater decline of abortion deaths. Between 
1965 and 1970 oral contraceptives and intrauterine 
devices were used by an increasing percentage of mar- 
ried women? and this was associated with the decline in 
unwanted fertility during those years. Assuming that 
unwanted conceptions followed the same pattern as 
unwanted births, there probably was a reduced de- 
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mand for pregnancy termination and, therefore, a 
redaced population at risk of dying from abortior. Si- 
mu taneously, abortion laws were liberalized, and sub- 
sequently, the number of reported abortions has in- 
creased each year since 1969.'! The largest increases in 
the number of legal abortions were reported in 1970 
and 1971, concurrent with the accelerated fall in abor- 
tior mortality ratio. 

T ne increased availability of legal abortion would re- 
duc the total number of deaths resulting from abor- 
tion. primarily from substituting the risks of the safer 
legai abortion procedures for those of the more dan- 
gereus illegal methods of pregnancy termination." '* 
Corcurrently, the trend could underscore the relative 
safery of the legal abortions that were actually substi- 
tuted for term births after 1970." 

The accelerated decline in abortion deaths after 
197 is even more striking if three other factors are 
cons dered. First, the average age of women who have 
diec from abortion and from other conditions of preg- 
nan-v has not changed over time. Morec ver, the age- 
spec fic mortality ratios show an increasing differential 
(favering abortion) between abortion and nonabortion 
maternal deaths as age increases." Because women 
who obtain legal abortions are generall; older than 
those who give birth at term, adjusting the ratios to a 
standard population of women who obtained abortions 
furt er widens the gap between abortion and nonab- 
ortion maternal deaths.” 

Second, if the growing number of legal abortions 
were substituted solely for live births then (1) the 
number of women at risk of death from abortion 
would increase, while (2) the number at risk of death 
from other causes of pregnancy and childbirth weuld 
decrease. If this were to occur, the aborton mortality 
ratic should fall less rapidly than the nonabortion ma- 
ternal mortality ratio; the opposite appears to have oc- 
curred. 

T rd, by 1975, illegal abortions had nearly been 
elimsna:ed in the United States. We estimated that 
fewer than 20,000 clandestine procedures were per- 
formed in the United States in 1974? compared with 
900,000 to 1,200,000 per year during the 1960's.^ The 
smal number of illegal abortions after 1974 would 
limit the relative influence on abortion mortality ratio 
of substituting legal for illegal abortions. Thus, it may 
be that such factors as operator skill, abortions at ear- 


lier gestations, and better procedures, which affect the | 


safety of legal abortions, have improved over the last 
seve-al years. 

However, other sources of bias in the data mus: be 
considered before accepting the hypothesis that the in- 
creaang availability of legal abortion contributec in 
part to the decline in abortion deaths. First, ascertain- 
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ment bias would have existed if abortion deaths had 
been underreported more selectively than maternal 
deaths since 1965, but we feel that this is unlikely. The 
wide publicity given to abortion in recent years should 
have led to an increased, rather than a decreased, re- 
porting of abortion deaths. Second, in 1968 the Eighth 
Revision of the International Classification of Diseases 
stipulated that deaths from abortions induced for med- 
ical reasons should be attributed to the disease leading 
to the termination of pregnancy rather than to the pro- 
cedure itself, as had been the practice in earlier years. 
Although this change in nosological priority intro- 
duced an element of variability between pre- and 
post-1968 abortion mortality statistics, its effects prob- 
ably are minimal. Since 1968, although the number of 
legal abortions has risen dramatically, only a small per- 
centage of these abortions were induced for medical 
indications," Therefore, the classification change 
probably did not artifactually reduce abortion deaths. 

Third, the safety of illegal abortions might have im- 
proved after 1965. However, it is likely that, as abortion 
laws have become progressively liberalized, physicians 
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having previous experience with illegal abortions have 
migrated into the legal sphere, leaving the least qual- 
ified practitioners in the worst-equipped facilities to 
perform illegal procedures. This trend would tend to 
raise rather than lower the risk of death from illegal 
abortions. 

In conclusion, in examining the trends between 1940 
and 1976 in abortion and nonabortion maternal 
deaths, we can find no evidence that legalization of 
abortion has caused excess mortality, as has been as- 
serted elsewhere.'*!* In fact, the converse appears to 
be true. Between 1965 and 1976 deaths resulting from 
abortion declined more rapidly than deaths from other 
causes attributable to pregnancy and childbirth. The 
increasing availability of legal abortion, together with 
the use of more effective methods of contraception, are 
the most likely explanations for this decline in abortion 
mortality ratio. 


The authors acknowledge the contributions of the 
following individuals: Howard W. Ory, M.D., Jack C. 
Smith, M.S., Kenneth F. Schulz, M.B.A., and Loraine 
S. Good. 
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TABLE I 
Effects of a single subcutaneous injection of a macrocrystalline suspension of pro- 
geaterone on the ovulation, a og spermatozoa amd fertilization in the 
t. 


(The female rabbite were bred twice with fertile bucks at various days after injec 
tion, and examined 1 day after breeding). 
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Perhaps no twentieth-century development has so 
revolutionized the practice of gynecology as the intro- 
duction of the oral contraceptive. During the 1930's, 
several groups demonstrated the ovulation-inhibiting 
effect of progesterone (Makepeace, A. W., etal.: Am. J. 
Physiol. 119: 512, 1937; Dempsey, E. W.: Am. J. Phys- 
iol. 120: 126, 1937; Astwood, E. B., and Fevold, H. L.: 
Am. J. Physiol. 127: 192, 1939). However, the first 
practical demonstration of this phenomenon was car- 
ried out by Pincus and Chang for the expressed pur- 
pose of fertility control. Their initial study showed thas 


0002-9378/78/02 132-02 15$00.20/0 © 1978 The C. V. Mosby Co. 


3 single injection of 30 mg. (but not 10 mg.) of proges- 
terone in a macrocrystalline suspension completely in- 
hibited fertilization in rabbits (see illustration). They 
wrote: "It is clear that the higher dosage effectively 
blocked the ovulation that normally follows copulation. 
In one instance ovulation occurred et (sic) eight days, 
and in two instances at fourteen days following the 
lower dose, suggesting somewhat reduced effectiveness 
of the lower dosage." In this study they also showed the 
effects of intravaginal progesterone, oral ethinyl testos- 
terone. 17-methyl progesterone, and other steroids on 
ovulation. Soon they demonstrated similar action in the 
rat (Slechta, R. F., et al.: Fertil. Steril. 5: 282, 1954) and 
woman (Pincus, G.: In Proceedings of the Fifth Inter- 
national Conference on Planned Parenthood, Tokyo, 
1955, p. 175.) After testing about 200 compounds, 
these workers showed that 19-norsteroids were most 
effective in preventing ovulation (Pincus, G., et al.: En- 
docrinology 59: 695, 1956). They reported (Science 
124: 890, 1956): “On the basis of these animal studies, 
we find here a group of substances which, by reason of 
certain similarities to progesterone, may be classified as 
progestins. Only one of them, 17 alphaethyl- 19-nortes- 
tosterone, appears to have typical progesteronelike ac- 
tivity in all of the tests employed, but it is quantitatively 
more active than progesterone in certain tests and less 
active than progesterone in others. With these com- 
pounds one may inhibit normal reproductive processes 
in one aspect (for example, ovulation) or stimulate 
them in others (for example, endometrial prolifera- 
tion). The fact that certain of them are active at quite 
low concentrations suggests potential therapeutic 
usefulness." In conjunction with Drs. John Rock and 
Celso Ramon Garcia (Science 124: 891, 1956), they 
carried out the first clinical trials of several of these 
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compounds on, women in Puerto Rico. Since the oral 
contraceptive pill, a compound of synthetic progestin 
and estrogen, was licensed for general use in 1960, 
modifications, such as combined versus sequential 
therapy and low versus standard dosage, have been 
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developed. Despite certain hazards, oral contrace ptives 
are among the commonest medications prescribed and 
have allowed women of childbearing age, as Sigmund 
Freud expressed it, to “make the responsible act of 
procreation a voluntary and intentional act.” 









r " MA. F > ti- E^ TALL Oty P A $ | Pr T ! + ~ ? È v3 T L 3 hn ie? " í ( E 20 a | A: a a> " 4^ E z dadi 3 ] LM i tas ` 
Een a es ae LET NUM EU ete Mete S ut Ext A , >i a a A E i ER OMIT MEC In A 1 > Vou. ae 
YN ey) Lebel. D "A | ] "FIM SS d aR x Ya: : a; RE E J s A pM X NC CU : “aa $ UT ^ A ra "^ bas Seo ? iT * 
4. r i As ctt , (UE B x va ma ' ; . £ “FA t 25 4 PA r i "uda 
x rM c $ E s .o 
216 Classic pages - September 15, 1976 
| Am. J. Obstet. Gynecol. 
e 


| 


b 





T: TERETERE NIE 
} E ; 


Development of the oral contraceptives 


M. C. CHANG, Pu.D., Sc.D. 
shrewsbury, Massachusetts 


DURING THE SECOND WORLD WAR, I was working in 
the labcratory of Sir John Hammond and Dr. Arthur 
Walton at Cambridge University on methods of pres- 
ervatior of mammalian sperm and other problems 
concerrang the improvement of fertility in domestic 
animals. In 1945, I came to the Worcester Foundation 
for Experimental Biology, which had just recently been 
establisked by Drs. Hudson Hoagland and Gregory 
Pincus. My assignments were the perfusion of cow 
ovaries, induction of superovulation, the recovery of 
eggs, their fertilization in vitro, and subsequent trans- 
fer to another cow for the production of genetically 
superior calves. In 1946, I was invited to give a paper 
on the -ertilizing capacity of rabbit spermatozoa at a 
Conference on Fertility under the auspices of the Na- 


tional Committee of Maternal Health in New York, 


New Yo-k, where I met Dr. Robert L. Dickinson who, 
because of his concern about the large population in 
China, encouraged me to work on contraception. 
When the "population explosion" made headlines in 
newspapers at the end of the Second World War, Dr. 
Pincus, other scientists, and myself often discussed 
various »ossible methods for contraception but we did 
not plar a specific research program. After Pincus 
made contact with Mrs. Margaret Sanger and Mrs. S. 
McCorrrick, we started to think about some promising 
and novel methods for contraception. Certainly, devel- 
opment of an oral contraceptive was one of the pos- 
sibilities. 

It was already known in 1937 to 1939 that proges- 
terone ceuld inhibit ovulation,'^? and the possibility of 
inhibition of fertilization during the luteal phase by 
administ-ation of progesterone* 5 was reported in 
1947 to 1949. One of the most attractive and promising 
approaches to development of an oral contraceptive 
was to irvestigate the effects of progesterone and the 
newly synthesized progestational compounds on re- 
production by various routes of administration. 

The experimental procedures were simple and 
straightforward and they were left completely to me, 
but I was more interested in the possibility of inhibiting 
fertilization and the effect on fertility by deposition of 


Fom the Worcester Foundation for Experimental Biology. 
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progesierone into the vagina. Female rabbits were 
trea ed with progesterone or related compounds by in- 
jecton, feeding, or deposition into the vagina. They 


wer- mated and the ovulation spots, the number of 


sperm :n the female tract, the number of unferti ized 
and fertilized eggs, and the number of implantation 
sites were recorded. The very first experiment was 
star:&d on April 25, 1951, by me with assistance later on 
frora Dr. A. T. Gregoire (at present, working for the 
Food and Drug Administration). The results of this 
experiment were not to my satisfaction because the ef- 
fects on sperm transport and fertilization were not 
cleat, but it was shown that high doses of progesterone 
and other newly synthesized compounds inhibited ovu- 
latica. The first paper’ was published in 1953, in honor 
of Professor A. Lipschutz of Chile. I always liked t» do 
comparative studies so the second series of experi- 
mers was conducted on rats by me and my Ph.D. stu- 
den: Dr. Slechta (at present, the Dean of Boston Uni- 
versity) and the results were published in 1954.5 From 
this experiment a simple procedure was establishec for 
investigations on fertility control and more promising 
and effective compounds were found. Based on our 
animal studies, Pincus? gave a paper at the Fifth Irter- 
naticna! Conference on Planned Parenthood on Ccto- 
ber 28, 1955, in Tokyo and stated the possibility of 
usinz progestational compounds for oral contrazep- 
tion. This again caught the headlines in the world 
pres-. Because so many compounds had to be testec for 
their ef'ects on reproduction as well as endocrinologic 
reacions, the third series of experiments on raboits, 
rats, and mice was conducted by us, including the late 
Dr. M. X. Zarrow and Dr. E. S. E. Hafez (at present, a 
professer at Wayne State University), Ms. Anne Merrill 
(ther chief assistant to Pincus), and many other re- 
search assistants; this paper was published in 1956.!* 
Pincis good connections with pharmaceutical com- 
panies in this country and abroad gave us the oppor- 
tunity to test hundreds of the newest synthesized pro- 
gestational compounds during this period and we found 
that two 19-norsteroid compounds, norethynodrel!! 
(procuc: of G. D. Searle & Co., Chicago, Illinois) and 
norethindrone” (product of Syntex Laboratories, Iac., 
Palo Alto, California), were most effective for the pre- 
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vention of pregnancy in animals by oral administration. 

The late Dr. Pincus not only was interested in scien- 
tific discovery but also wanted to put our findings into 
practice. When we found out that these two com- 
pounds very effectively prevented pregnancy in labora- 
tory animals, he immediately discussed with Dr. John 
Rock, who was interested in progestational reactions 
for a long time, the possibility of testing these two com- 
pounds in women. As a result, extensive tests were car- 
ried out by Dr. Rock, Dr. Garcia (now a professor at the 
University of Pennsylvania), and a group of medical 
doctors in Puerto Rico. Thus, the animal study? and 
the first clinical study" were summarized and pub- 
lished in the same issue of Science in 1956. Extensive 
clinical investigation of these compounds in human 
subjects in Puerto Rico and Haiti led to the introduc- 
tion of estrogen into the progestational compounds for 
the prevention of breakthrough bleeding but the 
estrogen-progestogen combination proved to be more 
effective for contraception." !* Thus, by the time of 
the Sixth International Conference on Planned Par- 
enthood, in New Delhi, February, 1959, the oral con- 
traceptive was well established, and Pincus, Rock, Gar- 
cia, E. T. Tyler, and V. A. Drill each gave a good ac- 
count concerning the effectiveness of the oral con- 
traceptives. Pincus had a private interview with Prime 
Minister Nehru and was very pleased. A final report on 
the control of conception by hormonal steroids was 
summarized by Pincus.'? 

However, I was not happy with pill ingestion every 
month for 22 days. After the oral contraceptive pill was 
on the market, I did some studies on the effects of 
various compounds administered to animals soon after 
mating for the prevention of pregnancy. We found out 
that high doses of norethynodrel, an ingredient of the 
oral contraceptive, and any compounds with estrogenic 
activity could prevent pregnancy when administered 
soon after mating. In fact, this was known in 1926, and 
Dr. Morris of Yale University? has used estrogenic 
compounds as “morning-after” pills for many years. 
Moreover, we have found that an A-norsteroid (H241) 
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that has estrogenic activity is more effective when ad- 
ministered orally soon after mating.*! This finding was 
not exploited by the medical profession in Western 
countries but was used as a “morning-after” pill in the 
People’s Republic of China in 1975.” 

As an academic scientist, I was not satisfied with the 
interpretation held by Pincus and other workers that 
the mechanism of action of the pill was solely due to the 
prevention of ovulation, because there was only indi- 
rect evidence from a few cases of laparatomy in wom- 
en. Moreover, if they were so effective, they must dis- 
turb other reproductive processes. Further studies 
have shown that the oral contraceptives not only inhibit 
ovulation but also inhibit fertilization (due to the dis- 
turbance of sperm capacitation and speed-up of egg 
transport) and prevent implantation and embryonic 
development (due to the endometrial development 
being out of phase with the developing embryo). Thus, 
at the Eighth International Conference on Planned 
Parenthood held in Chile, in 1967, I gave a good ac- 
count on the physiologic mechanism responsible for 
the effectiveness of oral contraceptives.” 

Because of the complexity of modern society and 
scientific research in recent years, an important discov- 
ery cannot be achieved by one person. Many people 
contributed their talent and labor, but I can only men- 
tion a few in the early development of the oral con- 
traceptives. The development of oral contraceptives 
was described in two reports to the National Science 
Foundation (NSF-C535, NSF-C667). These reports 
contained a list of 10 important innovations, giving de- 
tails of their dates of conception to the times when they 
were put into practice. The shortest interval between 
conception and actual realization of a particular inno- 
vation was six years and the longest was 32 years, with 
an average of 19 years. Oral contraceptives took only 
nine years, from 1951 to 1960, which was mainly due to 
the organizational ability and enterprising spirit of the 
late Gregory Pincus, to whom we are all grateful for 
various reasons. 
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This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 


hundred words and two references. Use of an illustration or table requires a 
proportionate reduction in total words. 





Splenic rupture in pregnancy 


GERRY F. ELLIS, M.D. 
BERNARD CANTOR, M.D. 


Department of Obstetrics and Gynecology, University of Florida 
College of Medicine, Gainesville, Florida 


RUPTURE OF THE SPLEEN or the major splenic vessels 
in pregnancy is an uncommon event. In 1967, Buchs- 
baum! summarized the literature up to that date and 
reported a total of 70 cases. Three major causes of 
splenic rupture have been identified: trauma, underly- 
ing splenic disease, and spontaneous rupture. We wish 
to present a case that caused considerable diagnostic 
confusion and illustrates the need to be aware of the 
entity of splenic rupture in all cases of intra-abdominal 


bleeding. 


M. V. C., a 28-year-old married, white woman, had a last 
menstrual period on September 9, 1976, six weeks prior to 
admission. Menses previously had been extremely regular, 
every 28 to 30 days. She had experienced breast tenderness, 
morning nausea, and urinary frequency for two weeks prior 
to admission. She was brought to the Emergency Room at 
0345 on November 25, 1976; she was cold and clammy with 
an initially unobtainable blood pressure. Five hours earlier she 
had noted the acute onset of right lower quadrant pain and 
right shoulder pain. Over the next several hours, the pain 
worsened to become generalized abdominal pain with bilat- 
eral shoulder pain. Upon attempting to get out of bed, she 
fainted and fell to the floor but regained consciousness. She 
lost consciousness and fell twice more while attempting to 
come to the hospital. The patient denied acute nausea, vomit- 
ing, and hematemesis or other gastrointestinal or genitouri- 
nary symptoms. She was not using contraception. Her past 
medical history was unremarkable. There was no history of 
pelvic inflammatory disease or previous abdominal surgery. 
She appeared acutely ill, cold, and pale, with a blood pressure 
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of 60/0 and pulse of 180 beats per minute. She was alert and 
oriented. Examination of the head, eyes, ears, nose, throat, 
chest, and heart was normal. The abdominal examination re- 
vealed generalized tenderness with guarding and rebound.No 
masses were palpable. Bowel sounds were present but de- 
creased in intensity and frequency. Pelvic examination re- 
vealed the uterus to be the size of an eight-week gestation, 
with a 7 to 8 cm. tender left adnexal mass. Culdocentesis 
yielded 3 c.c. of nonclotting blood. Roentgenograms of the 
chest and abdomen were within normal limits, with no free air 
demonstrated. Electrolytes, blood urea nitrogen, creatinine, 
and amylase later returned as normal. Urine human chorionic 
gonadotropin was negative. The venous hematocrit was 30%. 
White blood count was 30,200 per cubic millimeter and pro- 
thrombin time and partial thromboplastin time were normal. 
The initial impression was hemoperitoneum with an acute 
abdomen and hypovolemic shock due to ruptured ectopic 
pregnancy. 

After vascular resuscitation, the patient was immediately 
operated upon; 2,500 c.c. of free blood was found in the ab- 
dominal cavity. There was a 7 to 8 cm. hematoma in the left 
broad ligament involving the tube and ovary. The infundibu- 
lar portion of the left tube appeared to be the site of rupture. 
Left salpingo-oophorectomy and cornual resection were 
done. Six units of whole blood were administered during the 
procedure. 

Over the next 12 hours, the patient required another six 
units of blood to maintain blood pressure and urine output. 
The pulse remained consistently greater than 130 beats per 
minute. She was returned to the operating room where a min- 
imal amount of oozing was found in the area of the cornual 
resection. Copious amounts of blood were coming from the 
left upper quadrant. A capsular tear was palpated in the 
superior aspect of the spleen, which had multiple filmy adhe- 
sions to the undersurface of the diaphragm. After extending 
the incision, a splenectomy was performed. 

Examination revealed a splenic weight of 150 grams. The 
splenic capsule was partially peeled away. The parenchyma 
grossly revealed focal hemorrhages and  microsopically 
showed focal subcapsular hemorrhage. The left ovary and 
Fallopian tube exhibited severe acute and chronic salpingitis. 
No chorionic villi were noted. A corpus luteum was present. 


The case report herein is highly unusual in that a 
combination of a ruptured spleen along with a rupture 
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withir the female pelvic organs is presented. Review of 


the 'itrature revealed only one case similar to this with 
traumatic tear of the posterior leaf of the broad liga- 
ment coupled with splenic capsular rupture in a six- 
week gestation reported by Ogunbode and associates.? 
Mary instances of splenic rupture alone previously 
have »een reported when the preoperative diagnosis 
was nemoperitoneum secondary to rupture of a pelvic 
organ The lack of pathologic evidence of chorionic 
villi im our case can only be explained by rupture at the 
site of placentation so complete as to remove all placen- 
tal tissue from the remaining Fallopian tube. The his- 
tory Œ amenorrhea, morning nausea, breast tender- 
ness, and urinary frequency in a sexually active woman 
using 30 contraception offers presumptive evidence of 
aneary pregnancy. Rupture of a tuboovarian abscess is 
an alternative explanation but the absence of pus 
makes this less likely. The corpus luteum on the left 
ovary was intact, ruling out bleeding from this source. 
Spleni- capsular rupture was likely traumatic as a result 
of the fall during the hypotensive period. 

Ore objective of this presentation is to focus once 
agair en this uncommon phenomenon. As evidenced 
in our case report, if one's findings are inconsistent 
with tae clinical picture in cases of intra-abdominal 
hemorrhage, the possibility of rupture high in the ab- 
domen, namely, the spleen, must be considered and 
sought 


REFERENCES 


l. Bucksbaum, H. J.: Splenic rupture in pregnancy. Report 
of a case and review of the literature, Obstet. Gynecol. 
Surv. 22: 381, 1967. 

2. Oguabode, O., Ani, A. N., Adegboye, A. A. and Aimakhu, 
V.E. Simultaneous rupture of the broad ligament and the 
spleen, Int. Surg. 61: 534, 1976. 


Amniotic fluid lipase in two cases of 
duodenal obstruction 


P. T. MOHIDE, M.D. 
E. & HILL, Ph.D 


Deparment of Obstetrics and Gynaecology, McMaster — 
Uniwersity, Hamilton, Ontario, Canada 


SAMPLING OF AMNIOTIC FLUID during pregnancy 
to detemmine fetal intrauterine condition and possible 
neonat# risks has become commonplace.! This pre- 
liminar* report describes an interesting finding in two 
patients whose pregnancies were associated with hy- 
dramries and whose newborn infants suffered from 
duoden. I obstruction. 
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in Case 1, a 20-year-old primigravid woman was observed 
prenatally, and serial fundal height measurements ind cated a 
very rapid increase in uterine size from 21 weeks’ gestation 
onward. Blood group was type A, Rh postive, with no an- 
tibedies. 

She was admitted at 38 weeks with a diagnosis of hy- 
dramnios. Symphysis-fundus height was 46 cm. Ultzasono- 
gram and abdominal roentgenogram ruled cut twins, showed 
no skeletal anomalies, and confirmed the cEnical impression 
of hydramnios. The fetal abdomen was slightly distended with 
a Cystic mass in the upper abdomen. At 39 weeks, spontaneous 
rusture of the membranes occurred, and ar alysis of tae am- 
niotic fuid showed a lecithin/sphingomyelin L/S) ratiowf 0.7: 
palmitic acid, 0.103 mmoles per liter; chromium, 1.4 mg. per 
10- mi.; sodium, 133 mEq. per liter; optical density, 0.142; 
preteim, 677 mg. per 100 ml. 

Labor progressed to full cervical dilatation but the present- 
ing pat failed to enter the pelvis. At cesarear section a emale 
infent, weighing 2,540 grams, with Apgar sceres of 8 aad 9 at 
on- and five minutes, was delivered. A total of 28 c.c. cf fluid 
was aspirated from the baby's stomach. 

The baby subsequently developed feedimg difficulties, a 
domble bubble, demonstrated by abdominmal roentgenog- 
rap Ty, and the absence of meconium. Laparo-omy at 24hours 
of age showed complete duodenal stenosis in the second por- 
tion of duodenum distal to the ampulla of Vater. 

‘be look for evidence of pancreatic exosecretion in amniotic 
lumi, a sample of stored amniotic fluid was analyzed for lipase 
acc-rdmg to the method of Tietz and Rep que’; a level of 
5,420 U. per liter (normal in serum, less than 160 U. pe- liter) 
was recorded. 

Im Case 2, a 37-year-old primigravid woman was admitted 
to another hospital at 36*/7 weeks’ gestation. with hyperten- 
siom albuminuria, a history of a 44 pound weight gaim, and 
hrs trimester bleeding. The past history induded infertility 
anc right nephropexy. Blood group was type A, Rh negative, 
witk nc antibodies. 

Spontaneous rupture of the membranes occurred soon 
after admission. Vaginally collected amniotic duid showed an 
L/S rato of 10.2 and palmitic acid, 0.203 mmoles per liter. 
Ref exes were 3+ and hyperactive, and the cervix was Cosed. 
An iltrasonogram showed a biparietal diameter of 9.) cm. 
and considerable hydramnios. Echo-free areas were noted in 
the tetal abdomen and were interpreted as either fetal Fydro- 
nepē rosis or ascites. 

Lzbor was induced, and progress was satisfactory. Zn in- 
fant weighing 2,025 grams with Apgar scores cf 6 and 9 at one 
and “ve minutes was delivered. Multiple congenital anoraalies 
wer- noted, and the gastric aspirate was termed "greeaish." 
The upper abdomen was distended, and after a nasogastric 
tube was inserted the baby was transferred t this permatal 
center, Abdominal calcifications, 15 ribs on the left sice, 14 
ribs on the right side, multiple anomalies o^ the vertebrae 
(bifi= vertebrae and hemivertebrae), a small penis, an imper- 
fora£- anus, and a double bubble in the upper abdomen were 
noted. A diagnosis of duodenal stenosis was made by barium 
swallow. 

Laparotomy showed duodenal stenosis in the second part 
of the duodenum (distal to the ampulla of Vaer), secondary 
to a malrotation of the gut. The proximal duodenum was 
distemded. 

Supsequent analysis of lipase in amniotic duid showed a 
level of 3,120 mmoles per liter. 
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Asa result of the above findings, 26 serial amniocen- 
teses (performed for unrelated conditions, i.e., uncer- 
tain dates, diabetes, hy pertension, Rh isoimmunization, 
and intrauterine growth retardation) were analyzed. 
Half of each specimen was analyzed immediately, and 
the other half was stored frozen (4° C.) and analyzed 
two to three days later. Freshly analyzed lipase samples 
had a mean of 62.1 mmoles per liter with a standard 
deviation of 93.9 mmoles per liter. The stored speci- 
mens yielded a mean of 46.7 with a standard deviation 
of 45.7 mmoles per liter. Review of the literature pro- 
duced no other reports of lipase activity in human am- 
niotic fluid. 

The above findings are presented as an interesting 
stimulus to further work. If confirmed, these observa- 
tions would suggest that amniotic fluid lipase in the 
presence of hydramnios be used as an indication of 


gastrointestinal obstruction distal to the ampulla of 


Vater and would serve to warn the neonatologist of a 
potential problem. 

It is of note that in both cases the ultrasonograms 
identified echo-free areas in the fetal abdomen. We 
have no explanation of why the infant in Case 1 had a 
very low L/S ratio but no respiratory distress syndrome 
(the infant was delivered within 24 hours). 


Special thanks are extended to Dr. G. H. Flight, Dr. M. 
Patterson, Dr. J. Jarrell, Miss J. Crechiola, and Mrs. D. Van- 
derveen for their assistance. 
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Müllerian duct agenesis with a unilateral 
functioning segment of the rudimentary 
uterine horn 
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CONGENITAL ABSENCE Of the vagina, or the Roki- 
tansky-Kuester-Hauser syndrome, first described by 
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Kuester in 1910, is associated with a normal cervix and 
uterus in approximately 8 per cent of cases. Indeed, 
normal menstruation and pregnancy have resulted 
after surgical correction of the vaginal defect. How- 
ever, the majority of these patients have either aplasia 
or some degree of hypoplasia of the uterus. In patients 
with a functioning corpus without a cervix or a vagina’ 
cryptomenorrhea and hematosalpinges are common 
findings. 

A nonfunctioning endometrial cavity has also been 
reported in one rudimentary horn of a patient with 
vaginal agenesis.' The following case represents the 
rare instance where Müllerian agenesis coexists with a 
unilateral functioning segment of an otherwise rudi- 
mentary uterine horn. 


A 14-year-old, black girl was referred because of a lower 
abdominal mass. She had noted lower abdominal cramping 
every three to four weeks for approximately one year. She 
had never menstruated. Secondary sexual characteristics 
began to develop at age 10. 

Physical examination revealed normal breast development 
and adult female hair distribution. A mass was palpable 3 cm. 
above the symphysis pubis. On pelvic examination, the clitoris 
and external genitals were unremarkable. The vagina con- 
sisted of a dimple with a depth of 1 cm. beyond an annular 
hymen. Rectal examination revealed a cystic tender mass the 
size of 14 weeks' gestation in the pelvis. There was no palpable 
cervix or vagina. 

Laboratory evaluation included a sonogram, which showed 
a cystic pelvic mass, and an intravenous pyelogram, which 
demonstrated normal kidneys and collecting systems. The 
coccyx was noted to be absent. Buccal smear was positive for 
Barr bodies. 

A laparotomy was performed because of the difficulty of 
reasonably identifying the pelvic mass. A McIndoe procedure 
was planned to provide drainage if a hematometra was found. 
At laparotomy, however, the cystic mass was noted to be a 
large left hematosalpinx, attached to a functioning distal quar- 
ter segment, 5 cm. in diameter, of the left rudimentary 
uterine horn (Fig. 1). A rudimentary horn and hypoplastic 
Fallopian tube were seen in the right side (Fig. 2). Both ovaries 
appeared normal. The functioning uterine segment and the 
left tube and ovary were removed (Fig. 3). Vaginal construc- 
tion was postponed. The patient's postoperative course was 
uncomplicated. 


This case presents the unusual condition where a 
segment of one uterine horn was functional in a patient 
who otherwise had Müllerian duct agenesis. Such a case 
brings up the issue of the etiology of this syndrome. 
Griffin and associates! suggested that abnormal orga- 
nization of mesoderm in the embryonic somites could 
cause the skeletal, urologic, and genital anomalies. More 
recently, Beecham and Skiendzielewski? postulated a 
"deficient or unresponsive target tissue, through hor- 
mone receptors" as an explanation. This seems to be a 
very plausible circumstance, since mesonephric duct 
development in the male requires androgens and when 
there is androgenic "receptor" protein deficiency these 
ducts fail to develop. It has been the consensus that 


x2 x 7E TEN 


^ a 
Volume 132 ot, c - > 
. Nainiai 9 Communications in brief 223 





Fig. 1. Posterior view of functioning segment of left rud:mentary horn, ovary, and hematosalpinx. 
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Fig. 2. Diagram of the pek c organs. 
d 
Fig. 3. View of the uterine cavity and opened hematosalpinx. 
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estrogen is not required for Müllerian duct develop- 
ment. This opinion arose out of the knowledge that 
patients with the absence of gonads and, by inference, 
absent estrogen developed normal Miillerian ducts. 
Ignored is the fact that placental estrogens are present 
at high levels during embryonic genital duct develop- 
ment and could play a significant role in fusion and 
canalization of the paramesonephric ducts in addition 
to the growth of the endodermic vaginal plate. 

Unfortunately, the responsive and unresponsive 
segments of the left uterine horn were fixed prior to 
the authors' considering this as the possible etiology. 
Otherwise, our laboratory could have assessed the level 
of endometrial and myometrial cytosol 179-estradiol 
receptor proteins in each tissue segment. If any patient 
happens to be operated on and the surgeon discovers 
Mullerian ductal agenesis, uterine horn biopsy and es- 
trogen "receptor" aalysis should be considered so that 
the thesis could be tested. 
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Early rupture of the gravid uterus 


EDWARD J. LAZARUS, M.D., Mayor, MC, USA 


Darnall Army Hospital, Fort Hood, Texas 


OVERT RUPTURE of the gravid uterus can be one of 
the most devastating events seen by the modern obste- 
tridan. The scar from a previous cesarean section is the 
largest predisposing factor leading to spontaneous rup- 
ture. A case of a first-trimester uterine rupture from a 
previous classical cesarean section was most dramatic. 
In review of the literature no report of first-trimester 
spontaneous rupture could be found. In one report 18 
pauents had overt rupture at gestations of 26 to 43 
weeks, with an average of 36.5 weeks. A more recent 12 
year study' noted 28 complete ruptures; 11 (38.5 per 
cent) were ruptures of a uterine scar. Ten of the eleven 
occurred prior to labor but four of these were "silent." 


C. H., a 20-year-old woman, gravida 2, para 1, abortions 0, 
was seen in the Emergency Room, complaining of moderate 
to severe lower abdominal pain that had become worse over 


The opinions or assertions contained herein are the private 
views of the author and are not to be construed as official or as 
reflecting the views of the Department of the Army or the 
Department of Defense. 
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tal, Fort Hood, Texas 76544. 
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Fig. 1. 


the preceding 12 hours. On examination, she was in profound 
shock. Blood pressure was 40/0 mm. Hg; pulse, 150 beats per 
minute; hematocrit, 24 per cent. The uterus was the size of 12 
weeks’ gestation and there was moderate bleeding. The past 
history was significant in that 28 weeks prior to this admission 
she had a primary cesarean section for cephalopelvic dispro- 
portion after a second stage of labor lasting four hours and 21 
minutes, prior to delivery of a viable male infant weighing 9 
pounds. 

On admission, the patient was taken directly to the operat- 
ing room where, on exploration, she was found to have a total 
disruption of a previous classical incision. The opening mea- 
sured 7 cm. in length. The fetus (crown-to-rump length, 6 
cm.) and placenta were floating in a "sea" of blood. Because of 
the patient's condition and the fear that the ruptured scar 
would not heal well and possibly lead to another, almost fatal 
rupture, a total abdominal hysterectomy was performed. The 
patient received 4 U. of whole blood. Fig. 1 shows the open 
uterus. 


There are two points to be gleaned from this case: 
First is re-emphasis of the fact that a spontaneous rup- 
ture of a cesarean section scar can happen at any stage 
in the gestation and not just prior to labor or with 
labor. In the 12 cases of rupture of a corpus scar, as 
reported by Ferguson and associates,? seven occurred 
in labor and five occurred prior to labor. The second 
point is that an acute disruption of the uterine corpus, 
whether by rupture of a scar or by cornual implanta- 
tion of pregnancy that ruptures, the vascular myome- 
trium bleeds excessively and rapid deterioration and 
shock can ensue. 
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Benign mesothelioma simulating a 
uterine leiomyoma 


COLIN WOOD, M.D. 
WILLIAM H. BOUCHELLE, M.D. 


Departments of Pathology and Surgery, University of Maryland 
Hospital, Baltimore, Maryland 


THE ULTRASTRUCTURE of adenomatoid tumors of 
the female genital tract shows their mesothelial origin. ' 
Most reported uterine mesotheliomas have not ex- 
ceeded 1.0 cm. in diameter.” In this report a benign 
mesothelioma of the uterine fundus that grossly ap- 
peared to be a leiomyoma is described. 


The patient, a 43-year-old Oriental woman, para 0-0-0-0, 
was admitted for elective hysterectomy. For several months 
prior to admission, she had experienced menorrhagia of sev- 
eral weeks’ duration on multiple occasions. She had been 
treated with courses of both diethylstilbetrol and an oral con- 
traceptive without success. The patient was otherwise in excel- 
lent health except for occasional tension headaches. Family 
history was pertinent in that one sister had a history of uterine 


Reprint requests: Dr. Colin Wood, Stanford University 
Medical Center, Department of Dermatology, Stanford, Cali- 
fornia 94305. 
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fi sreils. Physical examination upon admission was completely 
normal with the exception of the pelvic examination, which 
revealed the uterus to be of irregular contour and enlarged to 
the size of approximately 14 to 15 week’s gestation. Admission 
laboratory data, chest roentgenogram and electrocarciogram 
were all within normal limits. An intravenous pyelogram re- 
vealed a pelvic mass compatible with uterine fibroids, with an 
otherwise normal urinary system. The patient underwent an 
urmecmplicated total abdominal hysterectomy and was dis- 
charged one week after operation. 

The uterus weighed 460 grams and contained a subserosal 
nodale on the posterior fundus, near the left cornu. The cut 
suri ce contained an additional intramural nodule 8.C cm. in 
diameter. The subserosal nodule was 2.5 by 2.0 by 1.1 cm. 
The cat surace of both tumors was firm and fibrous amd they 
appeared to be leiomyomas. Microscopically, the larger tumor 
was 1 leiomyoma and the smaller, an adenomatoid tumor, 
infiltrating and separating bundles of smooth musde that 
randomly intersected like a leiomyoma. The smaller tumor 
was separated from the serosa by | to 2 mm. of normal myo- 
metr um. Tumor tissue between the muscle bundles consisted 
of small spaces lined by a single layer of flattened cells with 
large evoid nuclei and basophilic cytoplasm (Fig. 1). Alcian 
blue staining showed scanty to abundant acid mucopolysac- 
chami le in the tumor spaces. The gross specimen was fxxed in 
10 per cent formalin, phosphate-buffered to pH 7.4. Tissue 
fram the smaller tumor, embedded in epon, cut at 0.5 u, and 
sta-nec with toluidine blue, showed a microvillous borcer lin- 
ing all the tumor spaces. Electron microscopy showed ir addi- 
tiom taat the cells with microvilli were attached to each other 





Fig. 1. Benign mesothelioma of myometrium. : Hematoxylin and eosin. X 160.) 
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Fig. 2. Electron micrograph. Mesothelial tumor cells with microvilli joined by desmosomes. One cell 
contains abundant amorphous acid mucopolysaccharide. (x 18,000.) 





|»... by desmosomes and that any contained abundant tonofibrils. REFERENCES 
. They were separated from the underlying connective tissue l. Salazar, H., Kanbour, A., and Burgess, F.: Ultrastructure 
“a and smooth muscle by a basement membrane. A few cells and observations on the histogenesis of mesotheliomas, 
. were almost filled with amorphous material resembling the "adenomatoid tumors”, of the female genital tract, Cancer 
E. acid mucopolysaccharide covering the microvilli or lying in 29: 141, 1972. 
p the tumor spaces (Fig. 2). 2. Fajers, C.: Mesotheliomas of the genital tract, Acta Pathol. 
E Microbiol. Scand. 26:1, 1949. 
i The electron microscopic demonstration of mic- 
|».  . rovilli, desmosomes, tonofibrils, and a basement mem- 


brane is shared by normal peritoneal mesothelial cells Effect i lecithi 
and female genital mesotheliomas.' The positive alcian ect of hypox a on lecithin 


a . blue staining is also seen in mesotheliomas of the geni- concentration in fetal lung tissue and 


tal tract. Despite resemblance of the spaces in the amniotic fluid in rats 
tumor to dilated lymphatics, the cells lining the spaces 


5; are clearly not endothelial because of their microvilli GEORGE H. NELSON, Pu.D., M.D. 

D and tonofibrils and secretion of mucopolysaccharide JAMES C. McPHERSON, M.D. 

ENS mara. : | KATSUTO EGUCHI, M.D.* 

E: Most uterine leiomyomas causing symptoms leading 

P. to hysterectomy are large and they are often multiple. Departments of Obstetrics and Gynecology and Surgery, 

— A . Notall multiple fibrous tumors of the uterus are exam- Medical College of Georgia, Augusta, Georgia 

.  . ined microscopically in some centers, and the smallest 

| . are most likely to be missed when tissue blocks are tak- IT IS FREQUENTLY STATED among obstetricians that 
E. en. Since most female genital mesotheliomas are small "stressed" fetuses have accelerated pulmonary matura- 
E and they may be grossly fibrous rather than cystic, it 
E seems that in the uterine fundus they are likely to be Reprint requests: Dr. George H. Nelson, Department of 
b dismissed as clinically insignificant. Although benign, Pup bna vm. 13 ology, Medical College of Georgia, Au- 
m mesotheliomas of the uterus may be more common *Research Fellow in Fetal Medicine, Okayama University 
^ than the literature suggests. Medical School, Shikata, Okayama, Japan. 
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Fig. 1. Effect of hypoxia (HyP) on APL and ASL in fetal ung tissue and amniotic fluid in rats. Each 
bar represents the mean + S.D. for 10 mothers in whic cesarean section was performed on gesta- 


tional day 18. C = Control 


tion. However, evidence supporting this concept is 
meager at best. Gluck and Kulovich! reported accel- 
erated fetal pulmonary maturity in pregnancies com- 
plicated with “chronic” toxemia, hypertensive renal 
disease, hypertensive cardiovascular disease, chronic 
retroplacental bleeding, diabetes mellitus (Classes D, E, 
and F), and placental insufficiency. One might assume 
that fetal hypoxia was the common denominator in 
these conditions. 

The view that "stressed" pregnancies are associated 
with accelerated fetal pulmonary maturity is not held 
by Freeman and associates.” T hey found no evidence of 
accelerated fetal pulmonary maturity in pregnancies 
with chronically low urinary estriol excretion, many of 
which had a positive oxytocin-challenge test. 

We have attempted to accelerate fetal pulmonary 
maturity in the rat by subjecting the mother to hypoxia. 
It is the purpose of this brief communication to report 
these results. 

We have previously reported? that the concentration 
of acetone-precipitable lecithin (APL) in rat fetal lung 
tissue and amniotic fluid markedly increases in late 
pregnancy as term approaches. A significant surge in 
concentration begins on gestational day 19 in fetal lung 
tissue and on gestational day 20 in amniotic fluid. In 
our opinion these measurements provide an excellent 
model for evaluation of fetal lung maturation. 

The procedures for dating the pregnancies and for 
the analysis of lung and amniotic fluid lecithin concen- 
tration have been described.’ 

In the present experiments the mother rats were 
placed in a chamber with a flow-through atmosphere of 
10.75 per cent oxygen and 89.25 per cent nitrogen. 
The rats had free access to food and water during a 24 


ho ar period between gestational days 17 and 18. Oxy- 
ger and carbon dioxide concentrations were moni- 
tored in the discharged air and the concentrations 
ranged from 10.0 to 10.5 per cent oxygen and 9.8 to 
1.0 per cent carbon dioxide. 

Cm gestational day 18, the experimental rats were 
killed along with the control animals, and the concen- 
tramors of APL and acetone-soluble lecithin tASL) 
wee Cetermined in fetal lung tissue and amniotic fluid. 
All fetuses were alive at the time of delivery by cesarean 
section. The results obtained in 10 hypoxic and 10 con- 
trot rats are shown in Fig. 1. As can be seen, there is no 
sta-stical difference between the hypoxic and centrol 
rats. 

Uncer similar experimental conditions maternal 
administration of dexamethasone significantly in- 
creased the concentration of APL in fetal lung ‘issue 
anc amniotic fluid on gestational day 18.? 

'- nerefore, we conclude that, under the conditicns of 
these experiments, fetal “stress” produced by ma- 
teraofetal hypoxia does not accelerate fetal lung ma- 
turation. 
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Endometriosis as cause of dysmenorrhea 
To the Editors: 


In their article "New concepts in dysmenorrhea," 
(AM. J. OBSTET. GYNECOL. 130: 833, 1978) Drs. Ylikor- 
kala and Dawood made the statement: "There is almost 
always complete relief of dysmenorrhea with oral con- 
traceptives, so that failure to respond would suggest an 
unusually large psychogenic component contributing 


to the pain." If the authors use this criterion—a failure 


to respond to oral contraceptives—as an indicator of 
psychosomatic illness, then they are missing a great 
deal of organic disease. 

In my practice, in the past three years, I have per- 
formed laparoscopy on seven teen-age girls because of 
severe dysmenorrhea. In all cases, my principal crite- 
rion for recommending the operation was the failure 
of the oral contraceptive to completely or nearly com- 
pletely relieve the dysmenorrhea. 

Four of these girls had definite endometriosis and 
one had probable endometriosis. No evidence of pelvic 
pathology was found in the remaining two patients. 

Endometriosis in young women is a common disease, 
far more so than has been previously recognized. Ex- 
perience has shown that a failure of the oral con- 
traceptive to relieve the patients dysmenorrhea is a 
cardinal symptom of endometriosis. Another promi- 
nent symptom is significant cul-de-sac tenderness when 
pelvic examination is carried out at the time of a 
menstrual period. 

Far too many patients have been labeled as having a 
psychosomatic disorder when indeed they have organic 
disease. Endometriosis is a common disease in my 
practice. It is common because I think of it and I look 
for it. I encourage my fellow gynecologists to do 
likewise. 

Michael D. Birnbaum, M.D. 
Section of Reproductive Endocrinology 
Division of Gynecology and Obstetrics 
The Albert Einstein Medical Center 
Philadelphia, Pennsylvania 19141 


Reply to Dr. Birnbaum 
To the Editors: 

In his comment on our article "New concepts in 
dysmenorrhea," Dr. Birnbaum directed attention to 
organic disease, including endometriosis, as a cause of 
dysmenorrhea, which is the secondary type. We wish to 
emphasize that the review was focused on primary 
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dysmenorrhea and this was stated at the beginning of 
the article. Secondary dysmenorrhea was briefly al- 
luded to when the biochemical basis of the dys- 
menorrhea in such circumstances was similar to that in 
primary dysmenorrhea, namely, increased endometrial 
or menstrual fluid prostaglandins. We stated: “Irre- 
spective of whether oral contraceptives exert their an- 
tidysmenorrheic effect through one or all of the above 
mechanisms, the clinical therapeutic effect of oral con- 
traceptives in primary dysmenorrhea is well estab- 
lished .... There is almost always complete relief of 
dysmenorrhea with oral contraceptives, so that failure 
to respond would suggest an unusually large psy- 
chogenic component contributing to the pain." We also 
pointed out, under "Symptoms and diagnosis of dys- 
menorrhea," that: "Where it may be difficult to differ- 
entiate primary dysmenorrhea from pelvic pains or 
secondary dysmenorrhea, the cause of which is not clin- 
ically detectable, laparoscopy may be indicated." 
Hence, contrary to Dr. Birnbaum's conclusion, we do 
not use the criterion "failure to respond to oral con- 
traceptives" as an indicator of psychosomatic illness un- 
less pelvic organic disease has been ruled out. For that 
matter, primary dysmenorrhea should not be diag- 
nosed unless pelvic organic disease has been excluded. 
M. Yusoff Dawood, M.D. 
Olavi Ylikorkala, M.D. 
Department of Obstetrics and Gynecology 
The New York Hospital-Cornell Medical Center 
525 East 66th Street 
New York, New York 10021 


Static cystourethrograms in stress urinary 

incontinence 
To the Editors: 

In their article, “Do static cystourethrograms have a 
role in the investigation of female incontinence?” (Am. 
J. OBSTET. GYNECOL. 130: 516, 1978), Drs. Drutz, Sha- 
piro, and Mandel recorded observations and rendered 
opinions so greatly at variance with the experience of 
the vast majority of us working in this field during the 
past quarter century that I must take strong issue with 
their interpretations and conclusions. I do so mainly on 
behalf of the countless present and future patients who 
do and will suffer from the troublesome symptom 
of stress urinary incontinence and whose successful 
treatment will, as it always should, hinge on a careful 
and complete diagnostic evaluation, a vital segment of 
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which these authors groundlessly and cavalierly advo- 
cated should be discarded. 

Space does not allow a point-by-point discussion and 
rebuttal of what seem to be some erroneous concepts 
and fallacious conclusions regarding the general prob- 
lem of the symptom of stress urinary incontinence ex- 
pressed in this article, but a few items deserve brief 
comment. For example, it is not made clear in what way 
they found poor correlation between standard cys- 
tourethrograms in women with anatomic sphincter- 
weakness (their phrase) stress urinary incontinence. 
This is very hard to understand and reconcile in view 
of the close correlation that we and many other groups 
working in this field during the past 25 years have con- 
sistently found to be the case. It should be noted that 
they used barium paste rather than a metallic bead 
chain to demonstrate the urethra and urethrovesical 


junction and recorded difficulties in outlining and 


identifying the urethra in a number of cases, so 
perhaps their technique was in part responsible for 
their “poor correlation.” And, as another example, 
their statement: “A detrusor contraction . . . cannot be 
distinguished from the classic SUI changes by static 
cystourethrography ..." has simply not been true in 
our experience. In carrying out cystourethrography 
with the metallic bead—chain technique in thousands of 
patients with the symptom of stress urinary inconti- 
nence during the past 25 years, we have only rarely 
observed detrusor contraction to occur during the 
course of the x-ray examination. In the few instances 
when it did occur it was easily recognized by the irregu- 
lar, crenated outline of the contracting bladder, as seen 
on the x-ray film, and by the even more obvious loss of 
urine, and usually the metallic bead chain as well, while 
the films were being exposed. Such an event (the trans- 
ient physiologic obliteration of the posterior ure- 


throvesical (PUV) angle and rotational displacement of 


the urethral axis accompanying a detrusor contraction) 
can thus readily be disunguished from the permanent 
loss of the PUV angle and rotational descent of the 
urethra accompanying true anatomic stress inconti- 
nence due to deficient urethrovesical support. 

It will perhaps be more helpful to concentrate on just 
a few major examples of what seem to be misleading 
and unjustified conclusions drawn and opinions ren- 
dered and especially to comment on the two factors 
that could most likely account for their unusual 
experience—first, a seemingly unusual patient popu- 
lation and, second, quite possibly the manner in which 
the urodynamic studies were conducted. - 

l. In view of the very name of their clinic (Gy- 
naecological Urology and Urodynamic Unit), it would 
be surprising if there were not an understandable dif- 
ference in the referral pattern to such a combined 
urology-gynecology clinic, obviously specializing in 
complicated cases. The fact that pure stress urinary 
incontinence was rarely seen as the sole problem makes 
it almost certain that this unit is seeing an unusual and 
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hig aby selected population of women with urinary in- 
continence. Since their paper described only the tech- 
niques of study and did not include any clinical de- 
scr ption of their patients, one has no way of knowing 


jus- what the symptoms were, how many had under- 


gome one or more previous unsuccessful operations 
(such women are known to have a high incidence of 
urcdymamic disorders, combinations of anatomic and 
urcdvmamic disorders, psychosomatic symptomatol- 
ogy. «nd iatrogenic urethral scarring and periurethral 
fibresis, etc.), and how many previously had been stud- 
ied amd screened by their referring physicians and al- 
reac y were believed not to have straightforward true 
anatomic stress incontinence. 

Year after year at our institution (The Massachusetts 
General Hospital, Boston, Massachusetts), 75 to 85 per 
cen. of our patients suffering from the symptom of 
stress urinary incontinence prove to have true anatom- 
ic stress incontinence, unassociated with any urody- 
namic abnormality. The other 15 to 25 per cent have a 
vari-tv of other mechanisms and disorders responsible 
for heir symptoms—detrusor dyssynergia in 10 to 15 
per «ert and occasional fundamental neurological dis- 
orders, urethral diverticula, and urethral fibrosis in the 
rem-ining 5 to 10 per cent. In a recent personal series 
of 157 patients in the past four years, 78 per cent had 
pure anatomic stress incontinence, 17.5 per cent 
proved to have pure detrusor dyssynergia, and 4.5 per 
cent were found to have a combination of anatomic 
stress mcontinence and detrusor dyssynergia. A report 
by McGuire and his associates! is perhaps even more 
pert aent since it emanated from a combined gynecol- 
ogy- :rology project established at Yale University Med- 
ical School that functioned in a manner quite like that 
of the unit of these authors. Using a similar detailed 
stud» program that included urodynamic and static 
cystcurethrographic studies in all patients, they dem- 
onstrated 62 per cent of their patients to have pure 
anaterr.ic stress incontinence, and an additional 22 per 
cent proved to have anatomic stress incontinence plus 
varyimg degrees of detrusor dyssynergia (almost all of 
this group were cured of anatomic stress incontinence 
by operation), and 9 per cent had pure detrusor dys- 
synerzia. Parenthetically, Drutz, Shapiro, and Mandel 
seem tc de unaware of the significance of this group of 
patie its in whom both clear-cut anatomic stress incon- 
tinense and varying degrees of detrusor dyssynergia 
coexist. As experience accumulates, it is becoming clear 
that che detrusor dyssynergia in this special group 
disappears when, and only when, the anatomic weak- 
ness in the urethrovesical supporting mechanism is 
correetec surgically by the appropriate standard op- 
erativ- procedure for anatomic stress incontinence. In 
additior to the observations by McGuire and associates 
and eur own recent parallel experience with this 
“combined problem" group, a similar experience has 
been recorded by Beck and co-workers? from the Uni- 
versity cf Alberta, Edmonton, Alberta, Canada. 
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2. It seems.highly likely that the problems encoun- 
tered by the authors in correlating information ob- 
tained from “static cystourethrograms” with their 
“urodynamic studies” may also have stemmed in part 
from the inherent limitations and inaccuracies of the 
technique they used to evaluate the urodynamic situa- 
tion in their patients, namely, the method of carbon 
dioxide gas retrograde urethrocystometry by means of 
the Browne-Robertson female carbon dioxide urethro- 
scope and monitor. This technique has recently been 
criticized and the accuracy of the urodynamic observa- 
tions made in this manner seriously questioned by sev- 
eral authorities. Hodgkinson,? who, along with his 
urologic colleagues at Henry Ford Hospital in Detroit, 
Michigan abandoned its use after a careful trial, re- 
cently concisely summarized his reservations concern- 
ing retrograde carbon dioxide urethrocystometry. He 
pointed out that the information obtained in this way Is 
no more helpful and probably less accurate than that 
provided by standard water cystometry, which also has 
its shortcomings and inaccuracies. He found that, in 
comparison with the far more physiologic direct elec- 
tronic urethrocystometry, the retrograde carbon diox- 
ide gas technique was not really an accurate or discrim- 
inating measure of the presence or absence or the de- 
gree of detrusor dyssynergia. Furthermore, he believes 
that in patients with a normal detrusor control mecha- 
nism the results of carbon dioxide gas urethrocys- 
tometry are often misleading and suggest detrusor 
irritability and dysfunction, when by all other parame- 
ters of study bladder function and its neurophysiologic 
control mechanisms are entirely normal. As a conse- 
quence he believes that in a number of recent publica- 
tions, especially some emanating from Great Britain, 
an excessively high percentage of women have been 
reported to have "unstable bladders" among groups of 
women undergoing complete investigation for stress 
urinary incontinence and related bladder control dis- 
orders, this high incidence being erroneous and ar- 
üfactual and simply incidental to the technique of 
urethrocystometry itself. 

In addition to the obvious potential problems with 
their technique of urethrocystometry, a technique that 
is not as accurate or infallible as they and others at- 
tempt to suggest, the authors actually do a disservice to 
the commendable progress made in the past decade 
toward a better understanding of the neurophysiologic 
mechanisms responsible for some types of female uri- 
nary incontinence by attempting to proclaim that the 
concept of urodynamics, and only urodynamics, ex- 
plains everything. For those who wish to review again 
the facts of the other side of the coin, that is, the vast 
amount of evidence underlying the concepts of, the 
proper investigation of, and the appropriate treatment 
for the far more frequent and equally significant 
anatomic aspect of the problem (the one that gyneco- 
logic surgeons can successfully correct), along with a 
more realistic appraisal of the urodynamic side of the 
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coin, than that advanced by Drutz, Shapiro, and Man- 
del, reference could be made to a 1975 summary pre- 
pared for this same JourRNAL* and especially to the 
publications of others working in this fascinating and 
challenging field included in the list of references at the 
end of that 1975 review article. 

What is needed in achieving proper understanding 
of some of the complexities of stress urinary inconti- 
nence and related disorders of micturition and its con- 
trol, and especially needed in the investigation and suc- 
cessful treatment of patients with the symptom of stress 
urinary incontinence, is not a tunnel vision that focuses 
only on the so-called *urodynamic" aspects. Rather, a 
broad vision is required, one that encompasses the all 
important urethrovesical anatomic support mechanism 
as well as the significant neurophysiologic and neuro- 
pharmacologic mechanisms (urodynamics) involved in 
producing the symptom of stress urinary incontinence. 
Fascinating and important as they are, these disorders 
of urodynamics, however, account for the symptom in 
only a relatively small percentage of the total popula- 
tion of patients with stress urinary incontinence. Since 
anatomic abnormalities of urethrovesical support are 
the fundamental cause in the vast majority of these 
women, and since the "static" cystourethrogram re- 
mains the one most accurate and highly objective 
means of assessing urethrovesical anatomic support, it 
should and will continue to play a very vital role, along 
with properly performed and carefully interpreted 
urodynamic studies, in establishing the correct diag- 
nosis, in selecting the optimal surgical procedure for 
those patients in whom operation is clearly indicated, 
and in assessing postoperatively whether or not an 
adequate anatomic repair has been achieved. 

The final dogmatic recommendation of these au- 
thors that the use of cystourethrography in the study of 
female incontinence be abandoned is completely un- 
justified and cannot in any way contribute to, but 
rather is certain to prevent, a better understanding of 
and more successful efforts at correction of these 
troublesome disorders. Like one or two other authors 
who have criticized metallic bead—chain urethrocysto- 
grams during the past 15 years, these authors have 
stated the same cliché, a pseudoscientific one that is not 
as significant or meaningful as it might appear at first 
glance to the unwary, that it is a static measurement of 
dynamic function, and hence not of great value. It is 
revealing that they were able to cite only one reference 
that lends even limited support to their contention and 
chose to ignore the dozens of reports in the literature 
confirming that, where true anatomic stress inconti- 
nence is concerned, preoperative static urethrocysto- 
grams are highly accurate and valuable in establishing 
Its presence and postoperative static cystourethrograms 
are equally reliable in demonstrating the anatomic rea- 
sons for success or failure of the surgical procedure to 
relieve the distressing symptom. Quite obviously they 
misunderstand the true purpose and value of cystoure- 
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thrography, which is to evaluate the urethrovesical 
anatomic supporting mechanism, a mechanism that in 
the nonvoiding woman is fundamentally a constant and 
essentially static one. When defective, this mechanism 
can be exploited by the stress of a sudden increase in 
intra-abdominal pressure to produce abnormal urinary 
leakage, in the absence of any abnormal detrusor mus- 
cle activity whatsoever (i.e., in the absence of any ab- 
normality of the patient's so-called "urodynamics") in 
the vast majority of instances. In point of fact, it is a 
failure of this static anatomic support mechanism that 
is the primary cause of the abnormal leakage of urine 
in 75 to 80 per cent of women with the symptom of 
stress urinary incontinence. And since our long-term 
cure rates following properly selected operations on 
patients with anatomic stress urinary incontinence, 
based on a minimum follow-up period of five years, 
continue to be in the 95 to 97 per cent range, we intend 
to continue to employ a balanced program of investi- 
gation and study of all women with the symptom of 
stress urinary incontinence. This will include both static 
cystourethrography to evaluate the status of the 
anatomic supports of the urethrovesical area and ap- 
propriate, carefully performed and interpreted uro- 
dynamic studies to evaluate the neurophysiologic as- 
pects of the continence mechanism in our patients as 
well. 

Thomas H. Green, Jr., M.D. 
8 Hawthorne Place 
Charles River Park 
Boston, Massachusetts 02114 
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Reply to Dr. Green 


To the Editors: 

Dr. Green's letter, although emotionally based, ne- 
glects to appreciate that many current authors take 
strong issue with his interpretations and conclusions 
over the past quarter century. 

Although space is limited we are pleased to rebut the 
points raised by Dr. Green. 

The poor correlation between static cystourethro- 
grams (CUG's) and women with anatomic sphincter- 
weakness stress urinary incontinence is clearly appar- 
ent in Table IIIB of our article. Approximately 82 per 
cent of patients whose problem was that of sensory 
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urgency alone or combined with unstable bladders had 
abnormal CUG’s, in keeping with Green's radiographic 
criteria for stress urinary incontinence (SUI). On the 
other hand, only 69 per cent of patients with urody- 
namic and clinical evidence of SUI had CUG interpre- 
tations that confirmed this finding. This implies an 82 
per cent false positive rate with Dr. Green's radio- 
graphic technique. 

Although our article refers only to Greenwald's 
paper* (1967) that strongly criticized. Dr. Green's 
technique, the literature contains ample other refer- 
ences (Crisp? and Mengert'') and specific statements we 
wish to quote. In chronologic order: Jones? (1965) 
stated, ‘Any type of X-ray finding can occur in conti- 
nent or incontinent patients"; Steinhausen and col- 
leagues! (1972) said, "An abnormal CUG does not 
necessarily indicate stress incontinence"; Kitzmiller and 
associates? (1972) stated, "We conclude that no distinc- 
tive 5ladder neck abnormality as shown on chain cys- 
tourethrography is invariably or even usually associ- 
ated with the presence or cure of stress incontinence." 

Dr. Green criticized our use of barium paste rather 
than a metallic bead chain in performing static cys- 
tourethrography. Low" suggested the use of barium 
paste because it reduced distortion of anatomic detail 
caused by the chain to a minimum. Unnerus and co- 
workers! advocated the use of sterile barium sulfate 
suspension in their technique of urethrecystography. 
Dr. Shapiro recalls originally doing static cystoure- 
thrography with a metallic bead chain as advocated by 
Dr. Green and finding that the chain often fell out and 
that the use of barium paste was more reliable and gave 
more readily available “angles” to measure. 

Dr. Green thinks that he has only rarely observed 
detrusor contractions to occur during the course of the 
x-ray examination and that they were easily recognized 
by the irregular crenated outline of the contracting 
bladder. Bates? stated, “The first thing that happens 
wher tbe bladder contracts is the same opening of the 
bladder neck with precisely the same loss of the angle. 
Jeffceate himself makes this point and emphasizes the 
importance of ascertaining that the bladder is not con- 
tracing when the strain film is taken." 

Firally, in a recent excellent monograph entitled 
Femawe Urinary Incontinence, Stanton"? has precisely 
summarized the distinct disadvantages of static cys- 
tourethrography techniques as follows: "1) In normal 
women the posterior urethrovesical angle disappears 
when voiding commences, and the detrusor contracts. 
This sign, therefore, cannot be said to be present ‘at 
rest’ unless intrinsic bladder pressure measurements 
are made simultaneously with radiological screening to 
exclude detrusor contraction. Even when present, this 
sign may not be significant, as at rest some incontinent 
women have a normal posterior urethrovesical angle 
and some continent women have an abnormal angle; 2) 


*See reference 6 of original article. 
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no distinction can be made between incontinence due 
to detrusor instability and that due to disorder of the 
urethral sphincter mechanism; 3) little information is 
obtained from these studies of outflow obstruction; 4) 
as single radiographs are taken, the dynamic function 
of the bladder is recorded as a static phenomenon and 
the technique relies greatly on the skill of the radiol- 
ogist in selecting a record of the relevant moment.” 

We acknowledge that our Gynaecological Urology 
and Urodynamic Unit evaluates many women with 
mixed lower urinary tract symptoms. We wish to em- 
phasize that an interdisciplined approach (our unit 
consists of a gynecologist and urologist with adequate 
backup from other disciplines such as neurology, psy- 
chiatry, and social services) to lower urinary tract prob- 
lems in women is most rewarding. We have adopted 
this approach, to quote Dr. Green’s statement, “on be- 
half of the countless present and future patients who 
do and will suffer from the troublesome symptom 
of stress urinary incontinence and whose successful 
treatment will, as it always should, hinge on a careful 
and complete diagnostic evaluation. . . .” 

In a current paper? we recently reported that ap- 
proximately 80 per cent of women referred to our in- 
vestigative unit complain of urinary incontinence with 
or without other lower urinary tract symptoms. Of 
these patients, 12 per cent complain only of inconti- 
nence that occurs with sudden increases in intra- 
abdominal pressure. It has been our experience, as well 
as that of other investigators,” ?? that in such a group 
80 to 90 per cent of patients will have urodynamic evi- 
dence of SUI, but approximately 20 per cent of this 
so-called straightforward group will have unstable 
bladders (detrusor dyssynergia). Once women com- 
plain of other lower urinary tract symptoms (urgency, 
frequency, nocturia, dysuria, and suprapubic pressure) 
as well as incontinence, then the incidence of sensory 
urgency problems and underlying bladder instability 
rises rapidly. We cannot help but wonder whether Dr. 
Green's 75 to 85 per cent of patients suffering from the 
symptoms of SUI have any other lower urinary tract 
symptoms. Dr. Green has stated publically that he does 
not do routine urodynamic investigations (cystometry 
and urethral pressure profiles) on his patients and so 
we remain uncertain as to how many of his patients 
who prove to have true anatomic stress incontinence 
have no associated urodynamic abnormality. We are 
well aware of this all too common group of patients 
with mixed bladder problems and it is neither our ex- 
perience nor that of others (Bates and colleagues? and 
Stanton?) that detrusor dyssynergia disappears after 
the appropriate standard operative procedure for 
anatomic stress incontinence. In fact, Stanton* has 
suggested that failed colpourethropexies are associated 
with a high percentage of unstable bladders (up to 30 
per cent). 


*Personal communication. 
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Although Dr. Green criticizes the technique of car- 
bon dioxide retrograde urethrocystometry, we find it 
interesting to note that the Council on Resident Edu- 
cation in Obstetrics and Gynecology of the American 
College of Obstetricians and Gynecologists has just 
produced a new learning program on "gynecologic 
urology" that advocates this technique. We wish to 
point out that in the article in question we have de- 
scribed our technique, which is that of separate cys- 
tometry and urethral pressure profiles. The Browne- 
Robertson female carbon dioxide urethroscope is used 
in our unit for endoscopy. 

In addition, Dr. Green's letter seems to imply er- 
roneously that retrograde urethrocystometry and ure- 
thral pressure profiles are one and the same proce- 
dure. Carbon dioxide urethral pressure profiles are ob- 
tained as a separate procedure within our unit, and we 
agree with the recent statement by Raz and Kaufman? 
that “. . . with careful technique this method is reliable 
and reproducible, allowing follow-up of the changes in 
the closing pressure of the urethra after various surgi- 
cal procedures or medical treatments." Andersen and 
Bradley! have pointed out that the major advantages of 
the use of carbon dioxide as an infusion medium are 
the low viscous drag of the carbon dioxide in the system 
as well as the rapidity of the test performance. 

In conclusion, we wish to praise Dr. Green for the 
tremendous contribution of his work to the under- 
standing of the underlying pathophysiology of female 
incontinence. However, we believe that urodynamic 
laboratories or incontinence clinics require the organi- 
zation of sophisticated equipment for the individual 
evaluation of detrusor and urethral function. The 
wider use of pharmacologic agents to control disorders 
of urination, including incontinence, have necessitated 
increasingly sophisticated methods to analyze micturi- 
tion. As Bradley* has suggested, ". . . all patients re- 
quire an initial evaluation battery consisting of cys- 
tometry, integrated sphincter electromyography, uro- 
flometry and urethral pressure profiles." The im- 
portance of postural changes during cystometry cannot 
be overemphasized. 

Contrary to Dr. Green's suggestion we have not 
groundlessly or cavalierly advocated discarding a care- 
ful and complete diagnostic evaluation. Rather, we 
have humbly suggested that combined urodynamic 
techniques as compared with static methods offer more 
accurate, meaningful, and reproducible results. 

Harold P. Drutz, M.D., F.R.C.S.(C.), F.A.C.O.G. 
Bernard J. Shapiro, M.D., F.R.C.P.(C.) 
Fred Mandel, M.D. 
Mount Sinai Hospital 
Toronto, Ontario, Canada 
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Morphologic changes in uteroplacental arteries 

duriag pregnancy 
To the <ditors: 

Drs. Thliveris and Speroff referred to modifications 
in the .piral arteries in hypertensive pregnant women 
to expaain the associated placental hypoxia (Thliveris, 
J. A., and Speroff, L.: Ultrastructure of the placental 
villi, chorion leave, and decidua parietalis in normal 
and h-pertensive pregnant women, AM. J. OBSTET. 
GYNECOL. 129: 492, 1977). In support of this view they 
quoted the work of Sheppard and Bonnar," ? saying 
that: “Morphologically these vessels revealed replace- 
ment cf the smooth muscle and elastic tissue in the 
vessel wall by lipid-laden cells and abnormal amounts 
of fibrmoid material." However they failed to add that 
Sheppard and Bonnar’ claimed that these arterial le- 
sions are common to all cases of severe fetal growth 
retardation whether or not the pregnancies have been 


ax 


Li 


Correspondence: 233 


comolicated by hypertension, a view to which we? do 
not subscribe. 

Regrettably, Drs. Thliveris and Speroff have failed to 
appreaate that the uteroplacental arteries undergo ex- 
tenswe morphologic changes during normal preg- 
narcy, giving histologic appearances that have often 
beer confused with pathologic lesions.* The situation 
in pre-eclampsia is complex but two important asoects 
are now generally agreed upon. In pregnancies com- 
plicated by pre-eclampsia the physiologic changes in 
the iteroplacental (spiral) arteries are less extensive 
tha? those in normal pregnancy, being restricted t» the 
deadual segments of the placental bed vessels.” The 
characteristic lesion of acute atherosis, to whica we 
pres ime the authors alluded in their article, is then 
fourxi in the myometrial segments of the placenta: bed 
spirzl arteries, in the basal arteries of the placenta! bed, 
anc in the spiral arteries of the decidua vera. These 
three groups of arteries have one feature in common, 
tha- s, they are all uninvolved in the arterial physiolog- 
ic Changes of pregnancy and hence retain essentially 
norma! arterial morphology until affected by acute 
athe-osis. The ultrastructure of acute atherosis inwolv- 
ing aecrosis of medial smooth muscle, fibrinoie de- 
posmon, lipid changes in smooth muscle cells, and 
maerophage phagocytosis of lipid debris, has been 
am» y documented by Dewolf and colleagues.’ The ar- 
ticles we have referred to contain extensive discussions 
on tae hemodynamic implications for the conceptus 
associated. with the defective placentation anc ar- 
teriapathy of pre-eclampsia. 

I. Brosens 
W. B. Robertson 
H. G. Dixon 
Deprwiment of Obstetrics and Gynecology 
Acatomsch Ziekenhuis Sint-Rafael 
300C Leuven, Belgium 
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Books received 


Diagnostic Ultrasound in Clinical Obstetrics and 
Gynecology. H. E. Thompson and R. L. 
Bernstine. 192 pages, illustrated. New York, 
1978, John Wiley & Sons, Inc. $25.00 

Gynecologic Oncology Case Studies. S. Lifschitz and 
H. J. Buchsbaum. 215 pages, illustrated. Gar- 
den City, New York, 1978, Medical Examina- 
tion Publishing Co., Inc. $14.00 (approximate 
price). 

Labour Inhibition Betamimetic Drugs in Obstetrics. 
Edited by H. Weidinger. 262 pages, illus- 
trated. New York, 1977, Gustav Fischer Ver- 
lag. $21.60 (paperback). 

Lactation: A Comprehensive Treatise. Vol. 4. Edited 
by B. L. Larson. 595 pages, illustrated. New 
York, 1978, Academic Press, Inc. $55.00. 

Novel Aspects of Reproductive Physiology. Proceed- 
ings of the Seventh Brook Lodge Workshop 
on Problems of Reproductive Physiology. Ed- 
ited by C. H. Spilman and J. W. Wilks. 397 
pages, illustrated. New York, 1978, John 
Wiley & Sons, Inc. $20.00. 
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Pathology of the Placenta. Vol. 7 in the series Major 
Problems In Pathology. H. Fox. 491 pages, illus- 
trated. Philadelphia, 1978, W. B. Saunders 
Company. $25.00. 

Risks, Benefits, and Controversies in Fertility Con- 
trol. Proceedings of a Workshop held in Ar- 
lington, Virginia. Edited by J. J. Sciarra, G. I. 
Zatuchni, and J. J. Speidel. 601 pages, illus- 
trated. Hagerstown, Maryland, 1978, Harper 
& Row, Publishers, Inc. $27.50. 

The Place of Birth. Edited by S. Kitzinger and J. A. 
Davis. 265 pages, illustrated. New York, 1978, 
Oxford University Press. $19.50. 

The Safety and Accuracy of Mid-trimester Amniocen- 
tesis. The NICHD Amniocentesis Registry. C. 
U. Lowe, D. Alexander, D. Bryla, and D. 
Seigel. 122 pages. Bethesda, Maryland, 1978, 
National Institute of Child Health and Human 
Development. Free. 
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Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Designed to keep your journal 
copies near at hand in your office, library, or home. 

Your case is heavy bookbinder's board in rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.95 each, postpaid 
(3 for $14., 6 for $24.). Add $1.00 postage per case for orders 
outside U. S. Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid —— library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
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The Air Force has a new Hometown Assignment Program 
for physicians. If you have the right specialty and if you live in or 
near a city where an Air Force hospital is located, you could qualify. 

You would receive a direct commission, possibly as high as 
Lt. Colonel, and all the benefits of an Air Force Officer. At the same 
time you could maintain your present home. Your children could 
stay in the same schools. You could even take a paid vacation — 4 
weeks a year! 

Here's what you would /ose. 

You wouldn't have to pay malpractice insurance. "Boss" an 
office staff. Or worry about the thousands of details a small busi- 
nessman has to deal with. 

You could concentrate on practicing medicine. 

Get all the details. Talk to your Air Force Recruiter. Or mail in 
this coupon. 


It's a great way 
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Columbia University College of Physicians & 
Surgedns 18th Annual Review Course in 
Obstetrics and Gynecology. 

October 23-27, 1978, 8:09-5:30 
Fee: $250 (Residents Fee $125) 


Credits in Category 1 A.M.A. Award for 37% hours 
This course has been approved for 45 cognates by 
The American College of Obstetricians and Gyne- 
cologists. 

Ors. R. Neuwirth, R. Richart and R. Vande Wiele, 
Course Directors 

Lectures by Columbia Faculty &Visiting Faculty 
includes a survey of the major clinical and patho- 
logical problems pertaining to the female reproduc- 
tive system. Emphasis on the diagnosis and manage- 
ment of the obstetrical and gynecological disorders, 
including infertility, endocrine problems, and ma- 
lignant diseases, in the light of modern advances in 
basic knowledge and clinical practice. Review of 
gynecologic pathology. The course is divided as fol- 
lows: gynecologic oncology, perinatal medicine, 
synecology and obstetrics, reproduction control 
behavior, and endocrine disorders. Each lecture fol- 
lowed by a brief discussion. 


For applications, contact Dr. Elizabeth C. Gerst, 
Continuing Education Center, 

630 West 168th St., N.Y., N.Y. 10032, 

(212) 694-3682. 


r- 
| Medical Professional Opportunities CJOO98 
Box 1776, Valley Forge, PA 19481 


| ! weuld like more information about training and 
career opportunities in the Air Force Medical Service. 
| | understand there is no obligation. 
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'New! 
Available 
for the first time 


The ten-year cumulative author and a ee ES 1 
subject index to volumes 100-129 | DOS ns ae ee Aa cuu rs 
(1968-1977) of the AMERICAN | Moaq rur DET: 
JOURNAL OF OBSTETRICS AND Heras 
GYNECOLOGY is now available for ; rrt 
your journal collection. It is a complete 2r | 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 
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TEN-YEAR CUMULATIVE iNDEx f 


VOLUMES 100 - 129. uo Ae 


W THE C. V. MOSBY COMPANY 


EX 
DUM 


The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 





Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 





The author index lists more than 13,850 contri» tors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 8%" X 11", price $28.75 


YES! 





Send me copies of the Ten-year Cumulative Index (19€8-1977) to 

the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY O My paymentfor$ | 

(0126-6) at $28.75 each. is enclosed. (I understand 
Mosby will pay shipping 
costs. ) 

Name 


[] Bill me later. (I understand 
us nl qt M co w^ GANG PERENNE QE NEUEN a shipping and harfdling 
charge will be added.) 


EN. lac uM UM SL cio ED aia em 4 
$ Complete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., z a 
& 11830 Westline Industrial Drive, St. Louis, Mo. 63141 e 
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EDITORS! REVIEWERS! 


AUTHORS! . 


For you .. . a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 


This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. oa e? 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me O Master Charge # 
O Payment enclosed 


Name 
Address 
City 
IEA Sn REST Nun ANE 
MOSBY 
e TIMES MIRROR 


30-day approval offer good only in 
continental U.S. and Canada. 











THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 


Flagyl metronidazole) 250 mg. 


Warning 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) 


Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
Indications section. 





Indications: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by qn riate laboratory procedures (wet 
Smears and/or Cultures). Also for the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. 7. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no culture 
has been attempted, is an individual one. In any event, the con- 
Sort should be treated with Flagyl in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagyl should not be used in the first trimester of 

pregnancy (see Contraindications). Use with discretion during 

the second and third trimesters of pregnancy and restrict to 

those pregnant patients not cured by topical measures. Flagyl 

go oye is secreted in the breast milk of nursing mothers. 
is not known whether this can be injurious to the newborn. 

3 ern lactation, an alternative method of feeding may 
elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant lymphomas as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term toxicity studies in the rat have been completed. 
There was a Statistically significant increase in the incidence 
of various neoplasms, particularly mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female control groups. 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. ; 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of-coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagy! is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagyl 
use; total and differential leukocyte counts are recommended 
before and after treatment with the drug, especially if a second 
Course is necessary. Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head- 
aches and flushing may occur. Discontinue Flagyl promptly if 
abnormal neurologic signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
rhea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
stomatitis possibly associated with a Sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, Confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, "weakness, urticaria, flushing, nasal 
Congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a sense of pelvic pressure, dyspareunia, fever, 
polyuria, incontinence, decrease of libido, proctitis, pyuria and 
darkened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress, 
nausea, "m flushing or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
ca three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Total and differential leukocyte counts should be made before 
during and after retreatment. The male consort should be treated 
in any event in cases of reinfection. 
For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. 
For amebic liver abscess: Adults. 500 mg. or 750 mg. orally 
three times daily for 5 to 10 days. pi 
Children: 35 to 50 mg./kg. of body weight/24 hours, divided 
into three doses, orally for 10 days. 


SEARLE Searle & Co. 

San Juan, Puerto Rico 00936 
Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 





`: Hmen suffered from the 
symptoms of trichomoniasis, 
they'd apprecíate Flagyl. 


(metronidazole) 


Women with trichomoniasis 
have been grateful ‘or the Dene- 
fits of Flagyl therapy for over a 
decade. Most men have nc symp- 
toms and are not even awere that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect) 

In the female, tricaomonzsis is 
a multiorgan disease. Tricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin’s glands, the uretnra 
and the bladder. Only the sys- 
temic action of Flacyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate trichormonads 
from the male genitourinary tract. 

Thus, for the female Flacyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 





Please see adjacent page for brief 
summary of prescribing information 642 





Sure as the tides ebb and flow ` : 
Peri-Colacé works with gentle, proven predictability 


PERI-COLACE is the laxative most often prescribed by physicians 
because...it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. 
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Casanthranol and dioctyl sodium sulfosuccinate 


a Gentle laxative and stoolsoftener 
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The plight of todays teenager in these socially turbu- 
lent times is oñten precarious at best. According to a re- 
cent national survey, there has been a 30% increase in 
teenage sexua activity in the last five years.’ Also. half of 
all out-of-wed ock births are attributed to teens. Up to 
two-thirds of these are unwanted, unplanned dirths.’ 
Trapped in the midst of rapidly changing sexual mores, 
the teenager is further beset by uncertainty, timidity, 
ignorance, and misinformation. 

Thats why todays younger patient needs and de- 
serves thorough counseling — underlined by compas- 
sion, reassurance, and trust — in many areas. These 
range from the basic facts of life, in some cases, to more 
serious subjects like venereal disease. But, no issue is 
more sensitive, or more in need of physician/patient 
exploration than that of contraception. 

Today, cortraceptive counseling often culminates 
in the selection of a low-dose oral contraceptive like 
Brevicon. Brevicon offers a rate of efficacy comparable 
to higher-dose formulations and its incidence cf men- 
strual irregularities is low. In 16,345 cycles among 1,168 
patients, there were 0.22 pregnancies per 100 woman 
years. Breakthrough bleeding occurred in 5.1% of cycles, 
and amenorrhea in 1.0% of cycles. Dropout rate due 
to menstrual irregularities during the crucial first three 
months was 3.4%. 

Counseling, compassion, and Brevicon — a good 
combination for many of today’s teenage patients. 


tablets 


Brevicon 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 


Asign ofthe times 


l. Zelnik, M. and Kanter, R.: Sexual and Contraceptive Experience of Youag Married 
Women in the United states, 1976 and 1971. Family Planning Perspectives. Vel. 9, No. 2, 
March/April 1977. 

2. Monthly Vital Statisties Report: Natality Statistics, National Center for Healta Statistics, 
Vol. 26, No. 5, September 1977. 

Note: Serious as well a: minor side effects have been reported following 
the use of all oral contraceptives. These include thromboembolic dis- 
ease. The physician sheuld remain alert to the earliest manifestations of 
any symptoms of serious disease and discontinue oral contraceptive 
therapy when appropriate. The physician should be fully aware of the 
prescribing information tor this product. 





Please see following page for summary of prescribing information. i 
Syntex (EP) Inc. 


Humacao, Puerto-Rico 00661 


..  .wWnoretnindrome U.5 mg. with ethinyl estradiol 0.035 mg.) - 
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Brevicon" 28-Day ies 


(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy, The drop- 
out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat higher, dropouts being equally split between 


. menstrual disorders and irregularities and other medical reasons attributable 


to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM O.C.s. 
Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 

keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The 0.C. product prescribed for any given epa should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of 0.C.s should be started on preparations containing 0.05 mg or 
less of estrogen. 


 CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 


5). 2. 0.C.s should not be used in women who have or have had any of the 


- following conditions. a. Thrombophlebitis or thromboembolic disorders. b. 


Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an-increaseé rela- 
tive risk for fatal venous thromboembolism; two British and three American 





. Studies demonstrated an increased relative risk for non-fatal venous throm- 


3 


boembolism. These studies estimate that users of O.C.s are 4 to 11 times 


. more likely than nonusers to develop these diseases without evident cause. 
| CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 


b 
T 


increased relative risk for stroke, which had not been shown in prior British 
studies. In a collabcrative American study of cerebrovascular disorders in 


.. women with and without predisposing causes, it was estimated that the rela- 
— tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 


. and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 


L 


than in nonusers. A British long-term, follow-up study reported in 1976 a 


— "highly significant association between O.C. use and stroke. Another British 


- 


long-term, follow-up study had suggested such an association in 1974, but 


-. the number of cases was too small to estimate the risk. MYOCARDIAL IN- 


p 


FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 


infarction, regardless of whether the patient was an O.C. user or not. O.C.s, 


however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 


. aS likely to have a fatal myocardial infarction as nonusers who do not smoke. 


0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 


. number of cigarettes smoked is also an important factor. In determining the 


importance of these relative risks, however, the baseline rates for various age 
"us must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups, consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
rted by a study in the United States. Careful epidemiological studies to de- 
ermine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
0f use. The overall excess death rate annually from circulatory diseases for 
O.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100.,000; 
ages 35-44 — 33/100,000; ages 45-49 — 140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g.. thromboem- 
bolic and thrombotic disease in the case of O.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 


associated with all methods of birth control is low and below that of 


childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that 0.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 

TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 


women are: 

15-19 20-24 25-29 30-34 35-39 40-44 
No method 56 61 714 13.9 208 226 
Abortion only T2 1.6 1.8 1.7 1.9 1.2 
Pill only—nonsmokers $23. 14 G2 «AS XT 
Pill only —smokers 1.5 * 1.6 1.6 3108 13.4 58.9 
IUDs only ° 0.9 1.0 1.2 14 à 25 19 
Traditional * 
contraception only t.1 16 2.0 36 50 42 
Traditional contra- 
ception and abortion 02 0.2 .-03 0.3. - 63 "02 


The risk of thromboembolic and thrombótic disease associated with O.C.s 


history of preeclampic toxemia and especi; 
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‘pecially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 





Age Below 30 30-39 40+ 
Heay smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 


A — Use associated with very high risk. C — Use associated with moderate risk. 
B — Use associated with high risk. D — Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type O. Ocular Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
0f either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on O.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time O.C.s were 
first given, p ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or proges:ogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a quar risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of m within the first 6 months of pill use was 
Suggested to be predictive o ier teri after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that 0.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an ‘acute 
abdomen''. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses. while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic nr 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
bnc the offspring. It has been shown that females exposed /n utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extreme 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
sed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the " and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early ym occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
eriod (or after 45 days from the last menstrual period if progestogen-only 
.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 
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pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of gall 


bladder disease in users of O.C.s or est . In one study, an increased 
risk appeared after 2 years of use and douled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on 0.C.8. 
For this reason. prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving 0.C.s. The clinical signitj- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated d pressure cares preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive bg: hang or fluid retention during the menstrual cycle may be 
more likely to op elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range. the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual Kropan 
should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ma to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prone: ar also occur in women without previous 
irregularities. A — incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
0f pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing O.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-O.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Fctopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
wee examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring. in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones Uy be poorly metabolized in patients 
with impaired liver function and should be administered with caution in Such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
me.abolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. 2 Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered 
d. Y m cog excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. O.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g., quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall*bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g.. retinal thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 


amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, . 


bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion, intol- 
erance to contact lenses, change in corneal curvature (Steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical secretion, 
ssible diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, ayena multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
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BETADINE Perineal Wash concentrate is ideal for 
the personal care of both men and women. In 
ecommended dilution, it thoroughly cleanses the 
anogenital area and, at the same time, effectively 
reduces or eliminates offensive odors. 


hen used as directed, BETADINE Perineal Wash is- 
virtually nonirritating and nonstinging to the perineal 


unbroken skin, or interfere with normal body 
cesses. It is readily water-washable from skin, 
mucosa, bathroom fixtures and natural fabrics. 


Purdue Frederick _ d 
. ©Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 
. 202278 A9131 d | 





sues of both sexes. It does not affect the physiology 


AS 


Adam and Eve, from a triptych by Lucas Cranach: The Bettmann Archives, Inc. 


Awelcome advance in personal care 


B J ADI NE Ug i e al Was 


effectively deodorizes as it cleanses 








BETADINE Perineal Wash is indicated wherever 

cleansing and deodorizing of the perineal area is 

required: 

m Postsurgically 

m |n the presence of incontinence or enuresis 

= |n the bedridden and neurologically handicapped 
patient 

= After episiotomy 

m During menstruation : 

= For enhanced personal hygiene = 


Convenient kit form. Each patient receives an 

individual kit containing an 8 oz. bottle of BETADINE 3 
Perineal Wash concentrate and an 8 oz. calibrated, A 
plastic squeeze dispenser bottle for preparinga 
BETADINE Perineal Wash solution and applying it. 
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Antiserotonin treatment of hyperprolactinemic amenorrhea: Long-term follow-up 
with metergoline, methysergide, and cyproheptadine 

Pier Giorgio Crosignani, M.D., Maddalena Peracchi, M.D., Gia: Carlo Lombroso, M.D., 
Eugenio Reschini, M.D., Anna Mattei, M.D., Anna Caccamo, ML Sc., and 

Alberto D'Alberton, M.D. 

Milan, Italy 


Inhibition of menstrual uterine motility during water diuresis 


Edgard Cobo, M.D., Rodrigo Cifuentes, M.D., Ph.D., and Mary De Villamizar, B.Sc. 
Cali, Colombia 





Vulvovaginal candidiasis treated with clotrimazole crear: in seven days compared 32) 
with fourteen-day treatment with miconazole cream 


William H. Robertson, M.D. 


Birmingham, Alabama 
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Vaginal frank breech delivery of a hydrocephalic fetus after 355 
transabdominal encephalocentesis 
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and none of the bad guys. 


Cornation Instant Nonfat Dry 
Milk has taken all the good parts of 
whole milk like protein, calcium, and 
B-vitamins — and has eliminated the 
bad...like fat. 

In addition, Carnation Instant 
Nonfat Dry Milk is fortified with 
vitamins A and D. And since it starts 
out dry, you can control the balance 
of pretein an solids to suit any 
low-fat diet. 





. We've got all of the good guys 





We even have these free diet Dry Milk to all of your patients. 


plans to make things better: 
1. Pregnancy Weight Control. 
2. Reducing. 
3. Cholesterol Control. 
4. Hypoglycemia. 
5. Low Sodium. 
6. Bland Ulcer. 
7. Diabetic. 
We cant think of a reason not 
to prescribe Carnation Instant Nonfat 


For a free supply of any of the 
diet plans listed, circle the corre- 
sponding number(s): 1, 2, 3, 4, 5, 42. 

Send this completed coupon to: 
Carnation Company, P.O. Box 550 
Dept. 8D, Pico Rivera Calif. 90665 
Name 
Address 
City 
Spe 7 7I 


Offer expires December 31, 1979. 
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Sarcoma botryoides of the vagina in childhood, treated by irradiation and 
vaginal reconstruction 


Robert D. Patchell, M.D., Harry C. Shirkey, M.D., and Eugene L. Saenger, M.D. 


Charleston, West Virginia, and Cincinnati, Ohio 


Successful pregnancy in a liver transplant patient 


William O. Walcott, M.D., Dale E. Derick, M.D., John J. Jolley, M.D., 
Donald L. Snyder, M.D., and Rudi Schmid, M.D. 


Presidio of San Francisco and San Francisco, California 


Pulmonary edema occurring after therapy with dexamethasone and terbutaline for 
premature labor: A case report 


Phillip G. Stubblefield, M.D. 


Boston, Massachusetts 


Fetal skull fracture from an apparently trivial motor vehicie accident 


David C. Cumming, M.B., M.R.C.O.G., and Frances D. Wren, M.B. 
Calgary, Alberta, Canada 


Complication of abortion performed with a plastic suction curet: Intrauterine loss 
of the curet tip 


Thomas W. McElin, M.D., M.S., and Theodore M. Giese, M.D. 


Chicago and Evanston, Illinois 


Primary carcinoma of the Fallopian tube: A surprise finding in a postpartum 
tubal ligation 


Arthur J. Starr, M.D., Eugene H. Ruffolo, M.D., B. Vittal Shenoy, M.D., and 
B. R. Marston, M.D. 
Tampa, Florida 
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“In deciding which Choose an oral contraceptive 
combination drug to she'll stay with. 
initially pr escribe it is * Proven effectiveness with excellent cycle control 


best to utilize the * Low dropout rate due to breakthrough bleeding 
E i i : and spottinz (based on 2.256 patients)* 
combination pill with... Do eo ST eT qe 
nths of use | 
the lowest effective SETTERS NERS) EA aE! Amo 
Discontinuation 

dose and an wansiyecue 2 OU 2.12924 021 3 amma 
acceptable level of Mi id e *Data on file, G. D. Searle & Co. 

. a t 
side effects.” inor side effects uncommon | | 
Mishell, D.: Current Status of Oral Contraceptive x Low incidence of cramp Ing, Nausea, weight gain, 
eee tent: Gynecol, M 748 764 breast tenderness, and irritability 


e Simplified schedule with calendarized Compack” 
* Excellent record of continuation 


Please see the next 5ege for a brief summary of prescribing information. 


-Demulen â 


(ethynodiol diacetate 1 mg., ethinyl estradiol 50 mcg. } 


„She'll stay with it. 
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progestogen-only oral contraceptives (OCs), rate is o cannot be made. R 
have been published. Dose-reloted Thromboembolic Risk— One study showed positive association 






Y OC estr 





rescribe product containing the least amount of estrogen compatible with occeptobfe rate and patient 
acceptance. Start new OC users on <50 mcg. estrogen. S T gore pregnancy rate and pot 


Coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen- neoplosia, or 
pregnancy, undiagnosed obnormol vaginal bleeding; markedly impaired liver function; post or present, benign or 


heavy epee (15 or more cigarettes /day) ond is quite marked in women over 35. OC users should be strongly 
| QOvisec smoke. — — 

| OCs ore associated with increased risk of several serious conditions including venous ond arterial thrombo- 
" emb olism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, gallbladder 
| disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available information relating to 
| these ond other risks. 






a ther vosculor problems — Increased risk of thromboembolic and thrombotic disease 
associated with OCs tablished A British study showed increased relative risk for fatal venous thromboembolism, 
2 British and 3 US. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. studies showed 
A if eased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 2-11 times more likely 
_ than nonusers to manifest these diseases without evident cause. In o British mortality study, overall excess mortality from 
monary embolism or stroke was 1.3-3.4 deaths/year ‘100,000 users and increased with age. lor Di 
‘orders — In o U.S. study of strokewith and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
_ greater ond thrombotic stroke 4.0-9.5 times greater in users than nonusers. Mortality trends in 2] countries indicate that, 
si Lohr changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
preva of OC use in each country. In 1974 the Royal College of GPs reported on its prospective study comparing usersand 
onusers: “A statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the 
ers are too smoll to justify on estimation of the degree of risk” They reported more superficial aM deep vein 
thrombosis in users than nonusers. A 1977 analysis showed a 5-fold increased mortality in users fromcircu ory diseases, 
mainly myocardial infarction (MI) and hemorrhagic stroke. Excess mor tality was associated with age, smoking and duration 
of use. In 19760 British Family Planning Association study found a highly significant association between OC useandstroke 
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by hypertension, hypercholesterolemio, obesity, diabetes, 
ic toxemio, and especially cigarette smoking. Based on current data, the chart gives gross estimates 
h from Circulatory disorders associated with OCs: 


- history of pre-ecia 
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| <30 30-399 240 
C B A 
Dc. 1.6 4 
D ^X CD € 
E f >’ 5 C = CB 4 B.A 
c oe Lee — Riskis: A— very high, B—high, C— moderate, D— low. 
n ond patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g., throm- 


tis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, infarction, retinal 
is, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs immediately. A 4-7-fold 
d risk of postsurgery thromboembolism was reported in users; if feasible discontinue OCs at least 4 weeks before 
'e surgery or during prol immobilization and do not resume until at least 4 weeks postsurgery. Thromboembolic 

risk moy be increased for users with blood types A, Bor AB. 2. Ocular lesions — Neuro-oculor lesions such as optic neuritis or 
retinal thrombosis have beer. associated with OCs. Discontinue if there is unexplained, gradual or sudden, partial or 
_ Complete loss of vision, proptosis or diplopia, papilledemo; or evidence of retinal vascular lesions. Institute diagnostic and 
_ therapeutic measures. 3. omọ — Long-term estrogen in certain animals increases carcinomas suchas those of breast, 
` uterus, cervix, vagina, ovary, liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of 
- benign and malignant mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial 
‘carcinoma. In severa! case-control studies increased relative risk (3. 1-13.9 times) associated endometrial carcinoma with 
- prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on duration 
of use and estrogen dose. These dato are supported by increased incidence of endometrial cancer since 1969 in 8 U.S. areas 
"With cancer-reporting Ts which may be related to rapidly expanding estrogen use. There is noevidence that naturol 
 estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial car- 
cinoma in OC users under 40, those without predispositions le.g., irregular bleeding before OCs, polycystic ovaries) 
occurred neorly always with no-loxger-marketed sequential OCs. No statistical association is reported suggesting 
"increased endometrial cancer with fombination or progestogen-only OCs, though individual cases have been reported. 
Studies show no increased breast coficer with OCs or estrogens. However, greater risk was noted in OC users with benign 
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bout 3. Precise comparisons cannot be mode. Rates for ther methods 
dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize estrogen exposure | 


ontreindications —Thrombophlebits, thromboembolic disorders, cerebral vascular disease, myocardial infarction or 


RT ee m X. P eee ee a P 73 ak. Mie («o0 





















in diognosis. Hepatocellular carcinoma wos noted in a few users S. Use in or 


l in offspring — Estrogens or progestogens during early preg- 
xposed «n utero to DES and other nonsteroidal estrogens may have 










-90% > develop benign vaginal or cervical adenosis, which could be 
premalignant. Moles so exposed may develop urogenital defects. It cannot be presumed that other estrogens do not mimic 
DES. Reports relate fetal exposure to female sex hormones and congenital anomalies, e.g., multiple anomalies described by 
racheoesophageal, renal and limb defects. There appears preferential expression by 
males. There wos a 4.7-fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, 
hormonal withdrawal pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only 
a few days. Risk of limb-reduction defects may be < 1/1000 live births Cardiovascular defects in children exposed to female 
hormones, including OCs, during early pregnancy occurred ot 18.2/ births, compared to 7.8 for those unexposed 
(P<.05). Female sex hormones were used for threatened or habitual abortion, but there is considerable evidence estrogens 
are ineffective and no evidence progestogens are effective. Triploidy and possibly other polyplordy may be increased in 
abor tuses from women becoming pregnant soon post-OC. These almost always abort spontaneously. It is unknown if spon- 
taneous abortion is increased soon after stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out 
pregnancy in using OCs and always consider it if withdrawal bleeding does not occur. If 2 consecutive periods are 
missed rule out pregnancy before continuing, If user deviates from regimen, consider pregnancy ot first missed periodand 
withhold OCs. If pregnancy is confirmed, apprise patient of potential fetol risks and discuss continuation of pregnancy. 
Users discontinuing for pregnancy should use alternative contraception for 3 months before attempting to conceive, though 
this is not bosed on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
6. Gallbladder disease risk, surgically confirmed, appeared after 2 years’ use and doubled after 4-5 years in 1 study; it 
appeared in 6-12 months’ use in another. 7. Carbohydrate & li — Decreased glucose tolerance occurs in a É 
significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides ond totol phospholipids 
may increase. 8. El lood pressure (BP) occurs in some users in o few months. Hypertension prevolance in users is no 
higher than in nonusers in the first year, but increases with longer exposure. in the 5th year it (215-3 times the first year. 
Age is strongly correlated with hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal 
disease, history of toxemia or elevated BP in pregnancy, fomilial tendency to hypertension or its consequences, or history of 
excessive weight gain or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus 
should be monitored closely. Even a ge cn BP may be in the "normal" range, do not ignore clinical implications. 
Follow closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern that ts 
recurrent, persistent or severe requires stopping OCs and evaluating couse. 10. Bleeding irreqularities — Breakthrough 
bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In BTB, as in all cases of irregular 
bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, ruleout pregnancyor malignancy. 
If pa 'sexcluded, time or change to another product may suffice. Changetoa higher estrogen OC only when necessary 
os this moy increase thromboembolic risk. Those witha historyof oligomenorrhea or secondaryamenorrhea orwithout estab- 
lished regular cycles may be anovulatory or omenorrheic after discontinuing Those with such problems shouldbe sointormed | 
and other methods encouraged. Post-use anovulation, possibly pai moy occur in women without previous irregu- - 
larities, Higher incidence of galactorrhea and of pituitary tumors (e.g... adenomas) has been associated with omenorrheo in 
former users. Onestudyreported 16-fold increased prevalenceof pituitary proloctin-secreting tumors inpatients with postpill 
amenorrhea when qoloctorrhea was present. 11. Ectopics—In failures with combination OCs, the ratio of ectopic to intro- 
uterine pregnancies is no higher than in nonusers There may bean increased risk of ectopics after discontinuing, 12. Breast 
feeding — OCs may decrease quantity and quality of milk. A small fraction of OC steroids appears inmilk Effects ifanyonthe 
child are unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable difference in 
nulliparous but not parous women after 30 months. j 


Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, abdomenand T 
pelvis, with blood pressure, pap smear ond lab tests. Pre-existing uterine leiomyomata may increase in size. Mental 
depression may occur: with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may 
occur; prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency. megaloblastic anemia has been reported. Serum folate 








. May be depressed and may be exacerbated in post-OC pregnancy Advise pathologist of OC use when submitting specimens. 


Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. These have been 
observed. increased BSP retention and other abnormalities in liver function tests; increased prothrombin and coagulation 
factors VII, VIII, IX, X; decreased antithrombin III; increased platelet aggregability; increased thyroid-binding globulin 
leading to increased circulating total thyroid hormone (PBI. T*); decreased T ' uptake: unaltered free T*. decreased preg- 
nanedioi excretion; reduced metyrapone response; increased blood transcortin, corticosteroid, triglyceride, phospholipid: 
reduced serum folate; impaired glucose tolerance. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or 
uterine function, or on immune response rs not established. OCs may mask onset of climacteric {see Wornings on risks in this 
age group). Information for patients — see patient labeling. int ions —OC effectiveness may be decreased and 
more BTB occur with rifampicin, isoniazid, ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitro- 
furantoin, barbiturates, phenytoin. primidone, phenylbutazone, analgesics, tranquilizers, ontimigromes. OCs may alter 
effectiveness of drugs such as oral anticoagulants, anticonvulsants, tricyclic antidepressants, ontihypertensives (eg. 
guanethidine), vitamins, hypoglycemics 


Adverse Reactions — Increased risk of the following serious adverse reactions has beenassociatedwith OCs (see Warnings) 
thrombophlebitis and thrombosis, pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral throm- 

bosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, with or 
without intra-abdominal bleeding; congenital abnormalities. There is evidence of an association between the following 
conditions and OCs, although confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiori syndrome: 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs and are 
believed drug related: nausea, vomiting. gastrointestinal symptoms, breakthr bleeding, spotting, change in menstruol > 
flow, dysmenorrhea, amenorrhea during and offer use. infertility after discontinuing, edema, chloasma or melasma, which 

may persist post-OC, breast cha è miasa enlargement, secretion), weight changes, change in cervical erosion and 
secretion, loctation decrease, cholestatic jaundice, migraine, increase in size of uterine leiomyomoto, allergic rash, mental 
depression, reduced carbohydrate tolerance, vaginal candidiasis, change incorneal curvature (steepening), intolerance to 
contact lenses. The following ael ceu s vp uade been confirmed or refuted: premenstruol- 

like syndrome, cataracts, libido changes, chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, ner- 
vousness, dizziness, auditory disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or 
nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, 
Colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or 
golactorrhea after use, endometrial, cervical and breast carcinoma (see Warnings). 


Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but nausea 
and withdrawal bleeding might occur. , « 


Important note —Full prescribing information, including descriptiun, clinical pharmacology, dosage and administration, 
how supplied, references and potient labeling, is available on request. - | 
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Each white tablet contains: ethynodiol diacetate 1 mg and ethinyl estradiol 50 mcg 
Each pink tablet in Demulen-28* is a placebo containing no active ingredients 
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Address medical inquiries to b Js l . 
G. D. Searle & Co.. ical Communications Dept . Box 5110. Chicago. Illinois 60680 ; 
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ESTRAGE 
(ESTRADIOL 


l-mg. and 2-mg. scored tablets 


Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites'—and the major 
estrogen secreted during the reproductive 

life of the woman.’ 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE...the orally effective 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 

» tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated.** 





Mead [iir 


ESTRACE is rapidly absorbed, active at the 
celular level, and follows the normal meta- 
bolic pathways in its utilization by tne body. 
ESTRACE provides objective* and clinical 
evidence’? of ready availability and biologic 
ac-ivity because estradiol can be assayed 

in 3lasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patientto arrive 

at the lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scorec tablets, 
ESTRACE is usually effective in a single dose 

of 2 mg. per day, administered on a cyclic basis. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis 
of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
1975, p 1423. 

2. Kiopper A: Treatment of infertility and menopausal 
symptoms. Br Med J 2:414—416, Aug 1976. 

3. Cailantine MR, Martin PL, Bolding OT, et a/: Micronized 
17 g-estradiol for oral estrogen therapy in mencpausal 
women. Obstet Gynecol 46:37, July 1975. 

4. Y2n SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and gonadotropin levels following the 
adrrinistration of orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975. 


See following page for prescribing information. 
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Warning 


— | 1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
- | CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
| an increase which may be related to the rapidly E use of estrogens durin 
| the last decade. The three case control studies reported that the risk of endometria 
_ | Cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen dose.3 In 
. | view of these findings, when estrogens are used for the treatment of menopausal 
- | symptoms, the lowest dose that will control symptoms should be utilized and 
- | Medication should be discontinued as soon as possible. When prolonged treatment 
_ | is medically indicated, the patient should be reassessed on at least a semiannual 
| basis to determine the need for continued therapy. Although the evidence must be 
E . considered preliminary, one study suggests that cyclic administration of low doses 
-| of estrogen may carry less risk than continuous administration;3 it therefore appears 
| prudent to utilize such a regimen. Close clinical surveillance of all women rad 
. | estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
| vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
. malignancy. There is no evidence at present that "natural" estrogens are more or 
less hazardous than "synthetic" xi s at equiestrogenic doses. 

. 2, ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
sex hormones, both estrogens and progestagens, during early pregnancy may 
. Seriously Seg the offspring. It has been shown that females exposed /n utero to 
| diethylstilbestrol, a non-steroidal estrogen, have an increased risk of doping in 
| later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5. This 
- | risk has been estimated as not greater than 4 per 1000 exposures. Furthermore, a 
- | high percentage of such exposed women (from 30 to 90 percent) have been found 
. | to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
.| these changes are histologically benign, it is not known whether they are precursors 
| of malignancy. Although similar data are not available with the use of other 
4 . estrogens, it cannot be presumed they would not induce similar changes. Several re- 
.| ports suggest an association between intrauterine exposure to female sex hormones 


- | and congenital anomalies, including congenital heart defects and limb reduction 

. defects.1316 One case control studyl6 estimated a 4.7-fold increased risk of limb 

- reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 

| hormone withdrawal tests for pregnancy, or attempted treatment for threatened 

| abortion). Some of these exposures were very short and involved only a few days of 

_ | treatment. The data suggest that the risk of limb reduction defects in exposed 

| fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 

= | been used during pregnancy in an attempt to treat threatened or habitual abortion. 

| There is considerable evidence that ens are ineffective for these indications, 

- | and there is no evidence from well controlled studies that progestagens are effective 

| for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 

= | nant while taking this drug, she should be apprised of the potential risks to the fetus 
— | and the advisability of pregnancy continuation. 






1 . Clinical Pharmacology — 17 (3-Estradiol is the most potent so ic estrogen and, in 

fact, is the major es rogenic hormone secreted by the human. Estradiol in Estrace® has 
- been micronized and demonstrated to be rapidly and effectively absorbed from the 
.. gastrointestinal tract. 


_ Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
_ symptoms associated with the menopause. (There is no evidence that estrogens are 
effective for nervous symptoms or depression which might occur during menopause, and 
~ they should not be used to treat these conditions.) 2. ay pns 3. Kraurosis 
- vulvae. 4.Female hypogonadism. 5. Female castration. 6. Primary ovarian failure. 
. ESTRACE* HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
— PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
—— WARNING). 

.. Contraindications: Estrogens should not be used in women (or men) with any of the 
— following conditions: 1. Known or suspected cancer of the breast except in RORIS 
_ Selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
+ Esport estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
- Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
- thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
- Orders associated with previous estrogen use (except when used in treatment of breast 
- Or prostatic malignancy). | 
_ Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
= gesoomerum in humans. (See Boxed Warning.) At the present time there is no evidence 
. . that estrogens given to postmenopausal women increase the risk of cancer of the breast. 

- However, women with a strong family history of breast cancer or who have breast 
- nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
... disease in women receiving postmenopausal estrogens.!8 An increased risk of post-sur- 
~ gery thromboembolic complications has been reported in users of oral contracep- 
.. tives.1320 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 

-risk of thromboembolism. ES should not be used in persons with thromboembolic 
_ disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary m disease. Benign hepatic adenoma should be con- 
-  sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
—. . povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 
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estrogen-containing oral Mile, cric The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause22 and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution-in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
5. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet apgregability; c. Increased thyroid binding 

lobulin (TBG) leading to increased circulating total thyroid hormone, as measured b 

BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased paman excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum ingiyeonde and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like syndrome; 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
m" Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 

Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal! bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe. vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as ION as possible. Administration 
should be cyclic (e.g., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to control presentin 
Lig esie The minimal effective dose for maintenanace therapy should be determin 

y titration. 
2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control presenting symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 
Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Engl J Med 293.1167, 1975; (2) Smith DC, et al: N Engl J 
Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 294.1262, 1976; (4) Weiss NS, et al: 
N Eng! J Med 294.1259, 1976; (5) Herbst AL, et al: N Engl J Med 284.878, 1971; (6) Greenwald P, 
et al: N Engl J Med 285:390, 1971; (7) Lanier A, et al: Mayo Clin Proc 48793, 1973; (8) Herbst A, 
et al: Obstet Gynecol 40287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 778607, 1974; 
(10) Herbst A, et al: N Engl J Med 292334, 1975; (11) Stafl A, et al: Obstet Gynecol 43:118, 1974; 
(12) Sherman Al, et al: Obstet Gynecol 44531, 1974; (13) Gal |, et al: Nature 2/683, 1967; 
(14) Levy EP, et al: Lancet 7:611, 1973; (15) Nora J, Nora A: Lancet 7:941, 1973; (16) Janerich DT, 
et al: N Engl J Med 29/:697, 1974; (17) Yen SSC, et al: J Clin Endocrinol Metab 40518, 1975; 
(18) Boston Collaborative Drug Surveillance Program: N Engl J Med 290.15, 1974; (19) Vessey MP, 
et al: Br Med J 3123, 1970; (20) Greene GR, Sartwell PE: Am J Public Health 62:680, 1972: 
n Mays ET, et al: JAMA 235730, 1976; (22) Pfeffer RI, Van Den Noort S: Am J Epidefhiol 
445, 1976. 


How Supplied: Estrace 1 mg; lavender scored tablets, NDC 0087-0755-01, bottles of 
100. Estrace 2 mg; turquoise scored tablets, NDC 0087-0756-01, bottles of 100. 


Full prescribing information is available in the Estrace physician package insert. 


Mead jj ITI PHARMACEUTICAL DIVISION 


©1978 MEAD JOHNSON & COMPANY * EVANSVILLE. INDIANA 47721 U S A MJL 6-4200R 
* 





eS 3.32 — RE na Ru ota 


P v1 


American pow Obstetrics and Gynecology 


+ f 
, i 
i r 
i: < gu =» 
"E d =e 
a " iS = Se C 
^ - 
= | i Am s 
F > y A 
«- < 4 LI B 


à 5. 4 A i o. 
A2 IT 2m in addition to those listed oa the front cover 
d der o the Journal is the official p publication 


E] a 
« 
os 


of the following societies x ae T 
ES EM. 


í z ^ 23 
zb 15837 


LI A J D E E 


"Ww Vo 
ORK OBSTETRICAL SOCIETY 


c - oe 


uen SOCIETY Y OPEN PHILADELPHIA 
M c 
3YNECOLO GICAL SOCIETY 


Li 


ECOLOGICAL SOCIETY 


$ 


ROE ES 


` 


d n 
Ls 


d.d * =... 


——— 


-À. 


$ 


EI 


ae 
SICAL. AND OBSTETRICAL SOCIETY 
cvsecorociear SOCIETY OF MARYLAND 


Tom. 
— » 
Hias 


š 


me 


ET 


e ICAL S f SOCIETY 


P NEE 


C oe 


$ 
AND GYNECOLOGICAL SOCIETY 
€i AL SOCIETY 


"oec 
TEN t os 


onsen " GYNECOLOGICAL SOCIETY 
ae Bae + t , 
TR TRICAL SOSIE ETY 
E 
BSTETRICAL | ND GYNECOLOGICAL SOCIETY 


Ld E. G ir d F 


SEATTLE s OYNECOLOCICAL SOCIETY 
ALABAMA. ASSOCIATION OF O OBSTETRICIANS AND GYNECOLOGISTS 


$ 


ng: + ma r$ 
‘ _ AKRON OBSTETRICAL ANE GYNECOLOGICAL SOCIETY 
UM A KR 


renew dui GYNECOLOGICAL, SOCIETY 
noma CCIATION. OF GYNECOLOGISTS 
WP: iae coda d ns EM 
W JERSEY | OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
rows P anD c YNEEOLOGIC SOCIETY 
zTHE oap prx OBSTETRICIANS AND GYNECOLOGISTS 
Ma Ars MA CITY OB BST TETRICAL AND GYNECOLOGICAL SOCIETY — — 
b- 


s Ae A F t 4 E IS 
re J Me 


{EMPHIS | OBSTETRI C: AL 


AL AND GY | 


or NECOLOGICAL SOCIETY | p 


UTAH OBSTETRICAL A A? ND GYNECOLOGICAL SOCIETY 
7% dii : E». 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


v. y Ui Ae E O 


ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
^ 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


| tT? 
b 


NEW YORK iam a SOCIETY — e ade HY 
HE | | 
s PACIFIC NORTHWEST hir pu He AND GYNECOLOGICAL ASSOCIATION 
BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


- pr 
r 


SAN FRANCISCO GYNECOLOGICAL SOCIETY 


f 
JACKSON evi society T no SEA 
‘ 1 


INDIANA A OBSTETRICAL A A MEE S SOCIETY 


oes 


T. - 
* 


Pu 


" j b 
| P at 


a Eb ooi EN a~ 





€ Ortho Pharmaceutical Corporation 1978 





| 
j . 








ModiCon 


Each white tablet contains 0.5 mg ^orerhinarone and 0.035 mg ethinyl estradiol. 
i Each green tablet in the 28-day regimen contains inert ingredients. 
mé— 


TRADEMARK 





low hormonal content / high patient acceptability 


Low hormenal content, yet highly effective 
ModiCon combines a low dose of estrogen 
(0.035 mg sthinyl estradiol) with a low 

dose of progestin (0.5 mg norethindrone). 

In clinical vials, the pregnancy rate in 

1,103 patients completing 12,948 cycles was 
only 0.37 per 100 woman-years. 


. "Serious as well es minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 
symptoms of sesious disease and discontinue oral contraceptive 
therapy when eppropriate. The physician should be fully aware of the 
complete Prescribing Information for this product. 


See the complete Prescribing 
Informatian for this product, a summary 
of which is on the next page. 
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Ortho) Oro Pharmaceutical Corporation e Raritan, New Jersey 0886? 


* Trademark 


Good patient acceptability with low incidence 
of amenorrhea and good cycle control’ 

With ModiCon, the majority of women who 

start with it stay with it. 

Throughou: clinical trials, the total incidence 

of amenonhea was only 0.7%. The average 
cycle dropout rate during the first 

three months because of menstrual disorders 
was only 1.1%. 


ModiCon is available in both 21- and 28-day 
regimens in the unique DIALPAK* Tablet Dispenser. 
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for the This 
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complete prescribing information and patient information before prescribing the product. 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradjol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. : 4; o" 

Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic noy (rhythm) all hoe 2n — at 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovula ory phase, 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
eStrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see 
WARNINGS, No. 5). 





Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years 
of age. Women who use oral should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 








1, THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Four principal studies in Great 
Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism 
and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary 
embolism or stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. 
CEREBROVASCULAR DISORDERS: In a collaborative American study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These Studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeciamptic toxemia), the higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. Orál contraceptives, 
however, were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial 
infarction (fatal and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women 
users in the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it 
has been estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing 
condition to myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not 
smoke. Oral contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to 
users who do not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, 
the amount of smoking is also an important factor. In determining the importance of these relative risks, however, the 
baseline rates for various age groups must be given serious consideration. The importance of other predisposing 
conditions mentioned above in determining relative and absolute risks has not as yet been quantified; it is quite likely that 
the same synergistic action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several 
national adverse reaction reporting systems, British investigators concluded that the risk of thromboembolism including 
coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 
mcg or more of estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of 
estrogen. Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the United States. Careful epidemiological studies to determine the degree of thromboem- 
bolic risk associated with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic 
disease have been reported in women using these products, and they should not be presumed to be free of excess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with 
age. Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM 
CIRCULATORY DISEASES: A large prospective Study carried out in the United Kingdom estimated the mortality rate per 
100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according 
to age, smoking habits, and duration of use. The overall excess death rate annually from circulatory diseases for oral 
contraceptive users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/100,000; ages 
45-49— 140/ 100,000), the risk being concentrated in older women, in those with a long duration of use, and in cigarette 
smokers. It was not possible, however, to examine the interrelationships of age, smoking, and duration of use, nor to 
compare the effects of continuous versus intermittent use. Although the study showed a 10-fold increase in death due to 
circulatory diseases in users for five or more years, all of these deaths occurred in women 35 or older. Until larger 
numbers of women under 35 with continuous use for five or more years are available, it is not possible to assess the 
magnitude of the relative risk for this younger age group. This study reports that the increased risk of circulatory diseases 
may persist after the pill is discontinued. Another study published at the same time confirms a previously reported 
increase of mortality in pill users from cardiovascular disease. The available data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of risk of death for 
each method inclode the combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the 
case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter 
risk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. 
The study concluded that the mortality associated with all methods of birth control is low and below that associated with 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill only /smokers 
for each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given 
would be about double; for "light" smokers [less than 15 cigarettes a day], about 50 percent.) The mortality associated 
with oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception in that age 
group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of 
thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
30 and, for myocardial infarction, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, or history 
of preeclamptic toxemia and especially by Cigarette smoking. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. The use of oral 
contraceptives in women in this age group is not recommended. Based on the data Currently available, the following chart 
gives a gross estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 


T —————— MM OR, ROOUUINIED WHI USE UF UAL UURTRALCFINES 
Age Below 30 — 30-39 40+ 


o cs LP TT ECT al ee C B A A-Use associated with very high risk. 
ENS S T PAIRA Sea ee ee D C B — B-Use associated with high risk. 
Nonsmokers (no predisposing conditions) ..... D CD C  C-Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . . C CB BA D—Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or 
complete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 
Synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 
liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case contro! studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral cues rni or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral 
contraceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of 
oral contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 


Figure 1. Estimated annual number of deaths associated with control of fertility and no control per 100,000 nonsterile 
women, by regimen of control and age of woman. 


15-19 20-24 25-29 9 30-34 359339 40-44 
No method 5.5 52 71 140 1 21.9 
Abortion only 23 25 25 52 98 6.6 
Pill only-nonsmokers 13 14 14 22 4.5 3.1 
Pill only-smokers 15 16 1.6 10.8 13.4 58.9 
IUDs only 1.1 12 12 14 16 14 
Traditional contraception only 1.1 1.4 1.9 37 47 40 
Traditional contraception and abortion 03 0.4 0.4 0.8 14 0.8 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra- 
abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two 
studies relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral 
contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking 
oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestationa! agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 9096) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not 
available with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, 
including oral contraceptives, in pregnancy. One case control Study has estimated a 47-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and involved only a 


if withdrawal bleeding does not occur. If pregnancy is confirmed, 
should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend three months although no precise information is available on which to base this recommen- 
dation. The administration of progestogen-only or progestogen-estrogen combinations to induce withdrawal bleeding 
Should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. Studies report an increased risk of surgically 
confirmed gallbladder disease in users of oral contraceptives and estrogens. In one study, an increased risk appeared after 
two years of use and doubled after four or five years of use. In one of the other studies, an increased risk was apparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while receiving oral contraceptives. An increase in triglycerides and 
total phospholipids has been observed in patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women hypertension may 
occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of women with 
hypertension is low in users and may be no higher than that of a comparable group of nonusers. The prevalence in users 
increases, however, with longer exposure, and in the fifth year of use is two and a half to three times the reported 
prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral contraceptive 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives usually 
returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and 
evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from 
the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been 
excluded, time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
may increase the risk of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea 
or young women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuation of oral contraceptives. Women with these preexisting problems should be advised of this possibility and 
encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 
on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a 
general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
Stop the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 
in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administerad with caution in such patients. 7. Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant Shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant Specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. increased sulfobromophtha- 
lem retention. b. Increased prothrombin and factors VII, Vill, IX, and X: decreased antithrombin 3; increased norepin- 
ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
€. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: [See Patient Package Insert}. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
CARCINOGENESIS. PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see 
WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the 
following conditions and the use of oral contraceptives, although additional confirmatory studies are needed: Meseifleric 
thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been 
reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
adverse reaction. Vomiting, occurs in approximately 1096 or less of patients during the first cycle. Other reactions, as a 
general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after 
treatment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. 
Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical 
erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
Migraine. increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
Vaginal candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50C121 and ORTHO-NOVUM 1/50028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE- 
Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by 
young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. 
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Trichotine® gets local and systemic 
regimens off to a good start 


V/hether your choice of specific 
therapy is antibacterial or antifungal, an- 
titrichomonal or antimonilial, douching 
with Trichotine can enhance it." ? That's 
because Trichotine affords better access to 
infected mucosa during local gynecologic 
therapy and speeds symptomatic relief 
when used with systemic agents. 


Trichotine cleanses better than 
acid douches 


S ight alkalinity enhances the detergent 
action of Trichotine—by lowering surface 
tension and increasing mucolytic action. 
The result is a more thorough cleansing of 
the vagina than that provided by acid douch- 
ing.*^ And Trichotine won't coagulate 
and precipitate vaginal contents.? Or burn 
as acid douches tend to do. 


Trichotine works differently than 
iodophor douches 


Unlike iodophor douches, Trichotine 
doesn't upset the vaginal flora by introduc- 
" ing dDroad-spectrum antimicrobials. Its 
actions are limited to those you want from 
adjunctive douching: mucolytic, antipru- 
ritic, detergent and deodorizing. 


Powder and Liquid 
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Trichotine enhances pharmacologic 
therapies and surgical procedures 


Severa investigators have reported that 
douching can enhance pharmacologic 
therapies and surgical procedures. Here’s 
what they found: 

* In treating vaginal infections with vari- 
ous therapeutic specifics, adding 
Trichotine to the regimen resulted in dis- 
tinct benefits over the therapeutic agent . 
alone, including significantly faster relief 
of pruritus.” ? 

e In ce-vieal cryosurgery, douching with 
Trichotine reduced postcryosurgical dis- 
charge as well as patient discomfort to 
help ease and accelerate the postopera- 
tive ccurse.? 

* In cervical cauterization, daily douches 
can wash away discharge and provide 
added patient comfort.* 

* In acate inflammatory pelvic disease, 
douchss are utilized except in extremely 
ill patisnts.? And in chronic cases, 
douches are part of conservative treat- 
ment ‘*_..when the patient gets along 
quite comfortably.” 8 
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The results are in. Digital imaging has been call 
the greatest advancement in ultrasound diagnost 
CD since the introduction of gray scale. The digi 


sence EPOR technology that gave the computer and the sp 
program its remarkable speed and reliability brings 
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scanning speed puts a virtual end to motk 

artifacts, and lowers reliance on operator skill. 
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amination data on each image. Scan plane is 

ntinuously identified, displayed and automatically 

icked by the micro-processor. $3555 3508 

he micro memory of the future is here now. — 
Wre future of digital imaging is as exciting as its 
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esent. As advances are made in computerized v ibi s 

trasound, vou can look forward to a time of more 

»phisticated image processing, mass storage and retrieval of images, and better tissue 
aracterization. Incorporating these future innovations is simplified through the use of 
sogrammable circuitry. The brain of our Digital Imager has anticipated the future, planned 
r it, and made itself ready to accept it. For more information on how System 80L with 
Aigital Imager fits into your present, call or write: Pic«er Corporation, 12 Clintonville Road, 
Northford, CT 06472 (203-484-2711); or Picker International, 
595 Miner Road. Cleveland, OH 44143. 
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RADIOIMMUNOASSAY 
AND RELATED TECHNIQUES 
Methodology 
and Clinical Applications 


Keep pace with advances in methodology and clinical 
applications of radioimmunoassay with this concise new 
reference. It offers you a unique combination of both general 
background information and clinical specifics you can use in 
your everyday practice. You'll be especially interested in the 
discussion of various methods for monitoring fetal health and 
development. The authors include specifics for proper health 
assessment of the fetus through a process of monitoring 
hormonal production. Other noteworthy topics include: 
measurement of tumor specific products in body fluids; use 
of Carcinoembryonic Antigen and d-Fetoprotein and their 
importance in detecting tumor products; and a review of 
digitalis measurement by digoxin. 

By Jan I. Thorell, M.D. and Steven M. Larson, M.D. 
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~ Lookatthe - 

: progestogen. 
- Andwhat it 

. hasto offer. 


Choosing an oral contraceptive has 
usually been based on the estrogen content 
more than on the progestogen. But most oral 
contraceptives in use today are combinations 
of estrogen and progestogen. And the pro- 
E en component provides an important 

asis for evaluation, too. 

Low dose Ovral and even lower dose 
Lo/Ovral provide levels of estrogen which 
seem to be suitable for most oral contraceptive 
candidates. Equally important, both Ovral 
and Lo/Ovral are distinguished by nor- 
any a progestogen available only from 

yeth. 























LOOK AT NORGESTREL. 

Pharmacologically distinct. 

Unlike other progestogens in current use, 

©. norgestrel has been shown in biological 

Se assays to be neither inherently estrogenic, 
E nor to convert to estrogen, in vivo. 
i As aresult, norgestrel adds no 

estrogen to the 50 micrograms in 

Ovral or the 30 micrograms a 

in Lo/Ovral, to disturb the 
=  estrogen-progestogen ratio. 

T  Prominently progestational. 
y Biological tests have 
shown that norgestrel very closely 

parallels the progestational 
activities of natural progesterone. 
And clinically, even at low doses, 
norgestrel has a pronounced effect 





^ & 
on maintaining the integrity of the endo- 
metrium, thereby fulfilling one of the primary 
, purposes of a progestogen in combination oral . 
contraceptives. 
Highly antiestrogenic. 

At the level of the cervix, norgestrel 
exhibits marked antiestrogenic activity, which 
produces a thick and tacky cervical mucus 
that's hostile to sperm penetration, and gener- 
ally credited with contributing to the contra- 
ceptive efficacy of Ovral and Lo/Ovral. 
Balanced with ethinyl estradiol for confi- 
dence and comfort. 

The estrogen-progestogen balance 
present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a gratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 
of menstrual irregularities, even in the first » 3 di A Se SR : 
cycle, have been reported with these products." F a BE TA EA S <i 
Low dose (50 mcg) Ovral® and lower dose £u E 1 E 
(30 mca) Lo/Ovral® 
Distinguished by norgestrel. 




























"Serious as wei! as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindicaticns, Wamings, Precautions, Adverse Reactions, etc. 

in the accompenying IN BRIEF should be carefully considered. 

See important information on following page. 


Wyeth Laboratories 


OVIRAL 
Each tablet contains 0.5 mg norgestrel 
with 0.05 mg ethinyl estradiol. 


LO/OVRAL 


Each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol. 


Copyright ©1978 Wyeth Laboratories, Div. of AHPC, N.Y., N.Y. 
All rights reserved 
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_ Indications and Usage—OVRAL® and LO/OVRAL® are ' 
.. indicated for the prevention of pregnancy in women who elect to 
... use oral contraceptives (OC's) as a method of contraception. 
Contraindications—OC’s should not be used in women with any 
.* ofthe following conditions: 1. Thrombophlebitis or thromboembolic 
—. disorders. 2. A past history of deep-vein thrombophlebitis or ` 
. thromboembolic disorders. 3. Cerebral-vascular or coronary-artery 
. . disease. 4. Known or suspected carcinoma of the breast. 5. Known 
. Or suspected estrogen-dependent neoplasia. 6. Undiagnosed 
. abnormal genital bleeding. 7. Known or suspected pregnancy (see 
. — Warning No. 5). 
.. Warnings 
cU Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. 
£ This risk increases with age and with heavy smoking (15 
_ | Or more cigarettes per day) and is quite marked in 
women over 35 years of age. Women who use oral 
should be strongly advised not to smoke. 
.| The use of oral contraceptives is associated with increased risk 
. of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gall bladder — 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following 
information relating to these risks. 


__ 1. Thromboembolic Disorders and Other Vascular Problems: An 
.... increased risk of thromboembolic and thrombotic disease 
A. associated with use of OC's is well-established. Three principal 
_ studies in Great Britain and 3 in the U.S. have demonstrated 
. increased risk of fatal and nonfatal venous thromboembolism and 
moo, both hemorrhagic and thrombotic. These studies estimate 
. that users of OC's are 4 to 11 times more likely than nonusers to 
-- develop these diseases without evident cause. 
__ CEREBROVASCULAR DISORDERS-—In a collaborative American 
_ study of cerebrovascular disorders in women with and without 
~ predisposing causes, it was estimated that the risk of hemorrhagic 
__. stroke was 2.0 times greater in users than nonusers and the risk of 
thrombotic stroke was 4 to 9.5 times greater in users than in 
|. nonusers. 
-. MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
“associated with use of OC's has been reported, confirming a 
- » previously suspected association. These studies, conducted in the 
.—— UK found, as expected, that the greater the number of underlying 
‘tisk factors for coronary-artery disease (cigarette smoking, 
... hypertension, hypercholesterolemia, obesity, diabetes, history of 
` preeclamptic toxemia) the higher the risk of developing MI, 
—— regardless of whether the patient was an OC user or not. OC's, 
— however, were found to be a clear additional risk factor. In terms of 
~ relative risk, it has been estimated that OC users who do not smoke 
_ (smoking is considered a major predisposing condition to MI) are 
- about twice as likely to have a fatal MI as nonusers who do not 
_ smoke. OC users who are also smokers have about a 5-fold 
.. increased risk of fatal MI compared to users who do not smoke, but 
..— abouta 10- to 12-fold increased risk compared to nonusers who do 
- - not smoke. Furthermore, amount of smoking is also an important 
-~ factor. In determining importance of these relative risks, however, 
. . baseline rates for various age groups must be given serious 
- consideration. Importance of other predisposing conditions 
. mentioned above in determining relative and absolute risks has not 
. asyet been quantified; quite likely the same synergistic action exists, 
~ - but perhaps to a lesser extent. : 
d RISK OF DOSE—In an analysis of data derived from several 
National adverse-reaction reporting systems, British investigators 
Ep cod that risk of thromboembolism, including coronary 
y hrombosis, is directly related to dose of estrogen in OC's. 
Preparations containing 100 mcg or more of estrogen were 
. . associated with higher risk of thromboembolism than those 
.... containing 50-80 mcg. Their analysis did suggest, however, that 
|. - quantity of estrogen may not be the sole factor involved. This 
— finding has been confirmed in the US. 
..—. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
.". DISEASES-—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
=- diseases of the circulatory system for users and nonusers of OC's 
|." according to age, smoking habits, and duration of use. Overall 
.. excess death rate annually from circulatory diseases for OC users 
. was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 
.*. 3544—33/ 100,000; ages 45-49—140/100,000), risk being 
= " concentrated in older women, in those with long duration of use, 
= andin cigarette smokers. It was not possible, however, to examine 
.. i interrelationships of age, smoking, and duration of use, nor to 
. . compare effects of continuous vs. intermittent use. Although the 
- . Study showed a 10-fold increase in death due to circulatory diseases 
... inusers for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
de of relative risk for this younger group. 
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a Bitecamptio toxermia, and especially cigarette smoking. 
- Physician and patient should 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, 
_ pulmonary embolism, cerebrovascular insufficiency, coronary 
occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
. . anyofthese occur or be suspected, the drug should be 
- . discontinued immediately. A 4- to 6-fold increased risk of 
|... postsurgery thromboembolic complications has been reported in 
OC users. If feasible, OC's should be discontinued at least 4 weeks 
= before surgery of a type associated with increased risk of 
- thromboembolism or prolonged immobilization. 
~ 2. Ocular Lesions— There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
.. OC's. Discontinue OC's if there is unexplained, sudden or gradual, 
. partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal-vascular lesions, and institute appropriate 
. diagnostic and therapeutic measures. 
3. Carcinomag-Long-term continuous administration of either 
. natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
. Certain synthetic progestogens, none currently contained in OC's. 
- have been noted to increase incidence of mammary nodules, 
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adenocarcinoma of the endometrium in women under 40 on OC's. 
Of«ases found in women without predisposing risk factors (e.g., 
irregular bleeding at the time OC's were first given, polycystic 
ovaries), nearly all occurred in women who had used a sequential 
OC. These are no longer marketed. No evidence has been reported 
Suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's. Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC’s, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary, there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases of undiagnosed 
persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 
4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorrhage. This 
has been reported in short-term as well as long-term users, Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years’ use. While hepatic adenoma is rare, it 
should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 
5. Use in or Immediately Preceding Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1.000 exposures 
or less. Although there is no evidence now that OC's further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are not available with use of other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1.000 live 
births. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule, the possibility of pregnancy should be 
considered at time of first missed period, and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming pregnant use an alternate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 
6. Gallbladder Disease—Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years’ use and doubled 
after 4 or 5 years’ use. In one of the other studies, increased risk 
was apparent between 6 and 12 months’ use. 
| 7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 
8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers, Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 2% to 3 times the reported prevalence in the 1st year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 
9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent. persistent, or 
severe, requires discontinuation of OC's and evaluation of the cause. 
10. Bleeding Irregularities Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially useful in minimizing 
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Women with past history of oligomenorrhea or secon 
amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should 
be advised of this possibility and encouraged to use other methods. 
Post-use anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 

11. Ectopie Pregnancy—Ectopic as well as intrauterine pregnancy 
may occur in contraceptive failures. 

12. Breast-feeding—OC’s given in the postpartum period may 
interfere with lactation and decrease quantity and quality of breast 
milk. Furthermore, a small fraction of the hormones in OC's has 
been identified in the milk of mothers on OC's; effects, if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 
until infant has been weaned. 


Precautions—GENERAL --1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment and 
periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Pap 
smear and relevant laboratory tests. As a general rule OC's should 
not be prescribed for longer than 1 year without another physical 
examination. 

2. Under influence of estrogen-progestogen preparations, pre- 
existing uterine leiomyomata may increase in size. 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or 
renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence on OC's. If jaundice develops, 
OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with 
n liver function and should be administered 

with caution. 

7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate deficiency 
and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9. The pathologist should be advised of OC therapy when relevant 
specimens are submitted. 

10. Certain endocrine- and liver-function tests and blood components 
maybe affected estrogen-containing OC's: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and 
factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered, d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e.g. retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions. as 
a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating): 
breakthrough bleeding, spotting, change in menstrual flow: 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment: edema; chloasma 
or melasma which may persist: breast changes: tenderness, 
enlargement, and secretion: change in weight (increase or decrease): 
change in cervical erosion and cervical secretion: possible diminution 
in lactation when given immediately postpartum: cholestatic jaundice: 
migraine; increase in size of uterine leiomyomata: rash (allergic); 
mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening), intolerance to 
contact lenses. 
The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose— Serious ill effects have not been reported e 
following acute ingestion of large doses of OC's by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur 
in females. 
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each tablet contains 0.5 
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each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol 
Wyeth Laboratories Phila., Pa. 19101 
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altered microbial flora, unforeseen toxicities, amd al- 
lergic reactions, among others. Increasingly, the writ- 
ing of'a prescription has become the last act of a careful 


Obstetricians, especially, should be schooled in this 
proeess because the clinical pharmacology of the gravid 
woman encompasses the additional hazards posed to 
the unborn child: alterations in fetal metabolism: fetal 
toxic ty, abortion, and teratogenesis. While a drug-free 
pregnancy is a theoretical ideal, apparently it is not the 
norm. Two large American studies (now somewhat 
dated) found that over 90 per cent of pregnant women 


The effect of pregnancy on prescribing was assessed in a populaiion of pregnant Medicaid 
recipients and two matched groups of control women. Of the 2,523 gravidas, 62 per cent 
received systemic legend drugs (excluding dietary supplements) Curing their pregnancies. 
White women and women 30 years of age and older were most lixely to receive these 
medications. Systemic anti-infectives were the most frequently prescribed category of drugs 
(excluding dietary supplements). One fourth of the women receivec a narcotic-containing 
drug and 13 per cent of the women received psychotropic drugs. most frequently diazepam. 
Barbiturates and narcotic-containing drugs were often "hidden" in & fixed combination 
medication. In general, prescribing did not decrease as a result cf pregnancy. This study 
and other studies reviewed here emphasize the need for comprehensive drug-use 
guidelines for physicians who care for pregnant women. (AM. J. CEsTET. GYNECOL. 
132: 235, 1978.) 

PHYSICIANS have become increasingly aware of the 

nontherapeutic aspects of drug administration ("side 

effects"). These include unwanted physiologic effects, 

haza 7d-vs.-benefit evaluation. 
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received at least one prescribed medication (exclading 
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Fig. 1. Monthly percentages of women receiving prescriptions 
for systemic medication (excludes dietary supplements and 
topical preparations). The vertical bar which crosses the solid 
line represents the estimated date of conception. Tennessee 
Medicaid; June, 1975, through May, 1976. 


dietary supplements) during pregnancy." ? A more re- 
cent British study confirmed the extensive use of sys- 
temic drugs in pregnancy.’ 

Since the publication of these surveys new drugs 
have become available and concern over the use of 
drugs in pregnancy has been heightened. Therefore, 
there is a periodic need to review such prescribing 
practices. We have had the opportunity to assess this 
topic in a population of women who received their 
medical care through the Tennessee Medicaid pro- 
gram. The examination of control populations has en- 
abled us to compare the drug experience of women 
who become pregnant and those who did not as well as 
to ascertain the changes in prescribing which occurred 
as a result of pregnancy. 


Methods 


Medicaid files. The Medicaid files used in this inves- 
tigation have been described previously.* Women giv- 
ing birth were identified by either hospital or physician 
payment claims for a delivery. Prescriptions were 
identified by pharmacy claim payment files which con- 
tained both the patients’ and physicians’ identifying 
numbers. The demographic characteristics of the 
women in the study and the intervals over which they 
were eligible for Medicaid benefits were recorded in 
eligibility files. To preserve confidentiality, the files 
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constructed for this study did not include the names or 
addresses of either patients or physicians. 

Women giving birth. The study identified a cohort 
of 2,528 women who delivered during a 1 year period, 
June 1, 1975, through May 31, 1976, and who were 
eligible to receive medical care through the Tennessee 
Medicaid program during the entire 15 months prior to 
their delivery. Women having abortions during the 
study period were excluded from the study group. The 
women were categorized by race, age, date of delivery, 
and county of residence. The counties were classified 
according to population by means of the system of the 
Tennessee Department of Public Health: metropolitan 
counties, those with a city of 100,000 population or 
more; intermediate, those with a city of 10,000 to 
99,999; rural, those with no city of 10,000 or larger.” 

Control groups. Three sets of controls were iden- 
tified. The women who gave birth acted as their own 
controls during the 6 month period prior to their 
pregnancies. In addition, the study design matched two 
separate control women with each woman who gave 
birth. Each such control woman had received a medical 
service through the Medicaid program within 31 days 
of the primary subject’s delivery date and had been 
eligible for Medicaid benefits througheut the 15 
months prior to the date of this service. The medical 
service for the first control was an outpatient visit (OV 
control); for the second control it was the filling of a 
prescription for an oral contraceptive (BC control). 

Each control woman was matched with her corre- 
sponding proband for race, classification of county of 
residence, and age within 3 years. Ages were matched 
with the use of a selection process which minimized 
age differences between subjects and controls. First, 
women born in the same month and year were 
matched; next, those born within 1 year were matched; 
then a match within 2 years; finally, one within 3 years 
was performed. 

All of the women giving birth were matched with OV 
controls; over 90 per cent of the women giving birth 
were matched with BC controls. For the 2,528 OV con- 
trols, 84 per cent had birthdates which were in the 
same month and year as that for the corresponding 
woman giving birth and the remainder had birthdates 
which were within | year. For the 2,280 BC controls, 43 
per cent had birthdates in the same month and year as 
that for the corresponding women giving birth, an- 
other 53 per cent had birthdates which were within 1, 
year, 2 per cent were within 2 years, and 2 per cent 
were within 3 years. 

These two groups of controls were chosen to identify 
those changes in prescribing due to pregnancy per se, 
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Fig. 2. Monthly percentages of women receiving prescriptions for systemic medication for white and 
black women. Tennessee Medicaid; June, 1975, through May, 1976. 


compared with those changes in prescribing during the 
study period which were common to all women receiv- 
ing Medicaid benefits. Further, the BC group insured a 
comparison with sexually active women. 

Drugs. The Tennessee Medicaid program reim- 
burses for virtually all legend drugs. All prescription 
claims for the subjects and controls were extracted for 
the 15 month period prior to the delivery date. Only 
drugs prescribed in an outpatient setting were in- 
cluded; drugs received in the hospital were excluded 
from this study. Also, oral contraceptives were ex- 
cluded in compiling the systemic drug data for the BC 
control group. 

Drugs used by each recipient were categorized ac- 
cording to the American Hospital Formulary Service In- 
dex.* The active ingredients of proprietary compounds 
were identified with a previously described comput- 
erized system.’ 


Results 


+ During the 1 year period, 2,528 study women gave 
birth. Of these women, 83 per cent were black, 87 per 
cent were less than 30 years of age, and 67 per cent 
resided in metropolitan counties. Black mothers (me- 
dian age of 20) tended to be slightly younger than 


P d 


white mothers (median age of 22) and were more likely 
to reside in metropolitan counties (75 vs. 32 per cent). 

Of the women giving birth, 62 per cent (1,554) re- 
ceived a total of 7,516 prescriptions for systemic legend 
drugs during their pregnancies. When prescribed di- 
etary supplements were added, this figure rose to 78 
per cent; when all prescribed medications were tallied 
(including all varieties of topical medication), 82 per 
cent of the women received prescriptions. 

As shewn in Fig. 1, the monthly percentage of 
women receiving systemic medications remained con- 
stant at L5 per cent during the 6 months prior to the 
estimated date of conception, rose to nearly 20 per cent 
in the secord and third months of pregnancy, declined 
during the second trimester, and then rose to 22 per 
cent by term. The corresponding monthly percentages 
for the -entrol groups increased slightly throughout 
the stud-. 

Race. White women were more likely to be pre- 
scribed systemic medication than were black women. 
During tie 9 months of pregnancy, 73 per cent of the 
white women received a prescribed systemic drug in 
contrast to 59 per cent of the black women (p « 0.001). 
The monthly rates shown in Fig. 2 were substantially 
higher among white women than among blacks for 
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Fig. 3. Monthly percentages of women receiving prescriptions for systemic medication by age (less 
than 30 years old and =30 years old). Tennessee Medicaid; June, 1975, through May, 1976. 


every month of the study. When prescribing rates were 
examined separately for residents of metropolitan and 
rural counties, the racial differences remained quite 
constant among all three groups of women. This sug- 
gests that the racial difference was not confounded by 
location of residence. 

Age. Fig. 3 shows that both before and during preg- 
nancy, a greater percentage of women 30 years of age 
and older received prescriptions for systemic legend 
drugs than did younger women (p « 0.01). The older 
control subjects, likewise, were more likely to receive 
systemic drugs than were younger control women. 
Further analysis by age categories showed that grav- 
idas in the 30- to 34-year-old age group were the most 
likely to have received systemic medication (Fig. 4). 
Confirming the results of a previous study,' women 35 
years of age and older were less likely to have received 
drugs than were their immediately younger counter- 
parts. This pattern was not seen among the control 
women. 

Drugs. Table I shows the percentages of women giv- 
ing birth who received one or more prescriptions for 
drugs in selected categories during pregnancy. 

After dietary supplements, systemic anti-infective 
agents were prescribed to the most women. The 


penicillins led the list and, of these, ampicillin was the 
most frequently used. Ampicillin was given to 428 
women, 68 per cent of those receiving a penicillin drug. 
Tetracycline, which is contraindicated during preg- 
nancy,” * was prescribed to 6.2 per cent of women rep- 
resenting 157 fetal exposures. Two women were pre- 
scribed chloramphenicol for which there are virtually 
no indications in ambulatory practices. 

It was striking that almost one fourth of the women 
received a narcotic-containing drug during pregnancy. 
Nearly all of these women (509 of 568, 90 per cent) 
received codeine. Many of the narcotic prescriptions 
were "hidden": 177 women received narcotics only in 
fixed-combination medications to suppress cough and 
abate diarrhea. 

In addition, 13 per cent of the women were given 
psychotropic agents, usually minor tranquilizers or 
sedative/hypnotic preparations. The most frequently 
prescribed minor tranquilizer was diazepam, account- 
ing for 86 per cent of the women who received minor 
tranquilizers. Barbiturates were prescribed directly for» 
107 women (accounting for 69 per cent of those receiv- 
ing sedative/hypnotics). All of the barbiturates received 
by 94 women were prescribed in fixed combination 
with other medications. Thus, prescriptions for “hid- 
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Fig. 4. Percentages of women receiving one or more pre- 
scriptions for systemic medication during the 9 months 
of pregnancy (and comparable period for controls) by 
age groups. Tennessee Medicaid; June, 1975, through 
May, 1976. 


den barbiturates" were received by almost as many 
women as received barbiturates directly. 

Table II records the numbers of women delivering 
who received various combinations of psychotropic 
drugs at some time (not necessarily concurrently) dur- 
ing their pregnancies. Clearly, an important number of 
infants were exposed to several psychotropic drugs 
during their development. 

Other drugs of interest received by the women dur- 
ing their pregnancies included iodide-containing cough 
preparations (79 women), furosemide (47 women), 
chlordiazepoxide (46 women), meclizine (17 women), 
and meprobamate (15 women). 

Many prescriptions were for medications which are 
fixed-combination formulations of several active in- 
gredients. We determined the frequency distribution 
of exposure of maternal-fetal pairs to the individual 
constituents of all systemic legend drugs (Table III). 
Thirty-eight per cent of the women giving birth had no 
prescribed systemic drug exposures. Nevertheless, as 
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Tabe I. Women delivering who received medicat on 
fror- selected categories during the 9 months 

pric- -œ delivery (Tennessee Medicaid; June, 

1975, through May, 1976) 






Women deliverng 





Category of medication 


Dietary supplements 1,369 54.2 
Antimfectives: 994 39.3 
Pemicillins 631 24.0 
Sulfonamides 225 3.9 
Tetracyclines 156 $6.2 
Erythromycins 126 2.0 
Urmary germicides 94 3.7 
Trchomonicides 85 3.4 
Cept alosporins 67 2N 
CF oramphenicol 2 e.1 
Narc #te-containing drugs: 568 22.D 
Aralzesics 391 15.5 
Ccoagh suppressants 212 %.4 
Ar idiarrheals 63 2.5 
Skin and mucous membrane preparations: 448 17.7 
Ar ibiotics 243 £.6 
Fur gacides 126 5.0 
Gastrantestinal: 435 17.2 
Ar-icmetics 413 1€.3 
Artacids 25 1.0 
Digestants 6 €.2 
Autorom drugs: 428 16.9 
Ur »er respiratory tract 273 16.8 
Gastrointestinal 168 6.6 
Skeletal muscle relaxant 33 L3 
Symp athomimetic 7 c3 
Psychtropic drugs: 327 19 
Minor tranquilizers 176 2.0 
Sedatives and hypnotics 155 El 
Mz »07 tranquilizers 31 L2 
Armic epressants 25 LO 
Antibes amines 307 12.1 
Cardrwascular drugs: 204 €l 
Diwretics 175 &9 
Anmih ypertensives 32 L3 
Iorotropic agents 6 0.2 
Vasodilators 5 02 
Hormanes- B95 77 
Progestins 88 35 
Co -traceptives 59 23 
Adseaal steroids 28 11 
Expedcrants and cough preparations 41 16 


the table indicates, relatively large numbers of mater- 
nal-fatzl pairs were treated with numerous different 
therapeutic chemicals. Four women were exposec to 
30 or more systemic agents during their pregnanaes. 
An aze effect again was seen; women 30 years of age 
and older were more apt to have been prescribed 
multtpke therapeutic chemicals than were younger 
women (p < 0.001). 
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Fig. 5. Percentages of women who gave birth receiving prescriptions for medications in designated 
categories during each of the two trimesters prior to and the three trimesters of pregnancy. The 
F vertical bar represents the estimated date of conception. Note that different ordinate scales are used. 
$ Tennessee Medicaid; June, 1975, through May, 1976. 


Drug prescribing by trimester. Fig. 5 illustrates the 
percentage of women delivering who received selected 
drugs during the two “trimesters” before conception 


and during the trimesters of pregnancy. The use of 


systemic anti-infective agents was remakably constant. 
Tetracycline use fell sharply. Urinary germicide pre- 
scribing increased as pregnancy progressed, as was ex- 
pected. The rather constant use of sulfonamides was 
surprising, especially during the last trimester. The 
prescribing of sedative/hypnotics and all formulations 
of barbiturates was quite constant until the last trimes- 
ter when prescribing of these agents increased. The use 
of the minor tranquilizer diazepam diminished only 
slightly during pregnancy. The expected increases in 
use of dietary supplements and antiemetics were seen. 
Diuretics were used most frequently during the second 
and third trimesters. 

The topical anti-infectives consisted of a large variety 
of medications for vaginal installation. The most fre- 
quently used agents were sulfonamides, aminacrine, 
nystatin, and furacins. The use of these preparations 
increased strikingly during pregnancy; almost 9 per 


cent of the women were prescribed these medications 
during the last trimester of pregnancy. 

We found the prescribing pattern of topical vaginal 
antü-infecüve agents most provocative. The general 
shape of the curve (but not its magnitude) resembles 
the curve of increasing group B streptococcal vaginal 
colonization during pregnancy. Although one report 
menüons that the use of vaginal suppositories or 
douches could not be correlated with group B strep- 
tococcal carriage, the relevant data were not presented . 
and the study was performed among nonpregnant 
women." Perhaps the current findings will lead to a 
detailed examination of the question, including a pre- 
cise delineation of the topical agents used, the sensitiv- 
ity of group B streptococci to these agents and a corre- 
lation with colonization of infants and the anterior 
urethras of the women's consorts. 


Comment 


- 


Diverse authorities have argued for therapeutic re- 
straint during pregnancy.* *: !? This study attempted to 
answer the question: Do the medications prescribed for 
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women change as a result of pregnancy? Despite the 
recent attention given to this subject in both the scien- 
tific literature and lay press, the evidence from this 
study is negative. 

The percentages of women who received systemic 
anti-infectives, tranquilizers, and narcotic-containing 
compounds did not change with pregnancy. The per- 
centage of women given sedative/hypnotics, diuretics, 
and vaginal ant-infectives increased during the last 
trimester of pregnancy. One hopeful sign was the de- 
clining use of tetracycline throughout pregnancy, 
perhaps signaling more widespread awareness of its 
adverse effects on fetal calcified tissue.* ? 

Drugs potentially harmful to the fetus were pre- 
scribed for the gravida throughout pregnancy. Nearly 
one fourth of the women received a narcotic-contain- 
ing compound during pregnancy, exposing the fetus 
and neonate to possible metabolic depression and 
withdrawal symptoms.” ° The extensive use of barbitu- 
rates, especially in the last trimester, also raises this 
problem. Tetracyclines (albeit in diminishing quan- 
tities), sulfonamides (especially during the third trimes- 
ter), and iodide-containing cough preparations were 
given to pregnant women. Suspected teratogenic 
agents used included meprobamate, chlordiazepoxide, 
and progestins.? 

Diazepam is of special interest. Its widespread use in 
this population indicates that if recent associations of 
the drug with cleft palate? and withdrawal symptoms 
in neonates'*~'® are confirmed, vigorous efforts will be 
required to stem prescribing of this popular tran- 
quilizer to women of childbearing years. It should be 
noted that the current official labeling (“package in- 
sert") states in boldface type, “Because use of these 
drugs is rarely a matter of urgency, their use during 
this period [pregnancy] should almost always be 
avoided.” 

Another source of concern is the multiplicity of 
drugs to which pregnant women were exposed, espe- 
cially gravida 30 years of age and older (Table III). In 
their interaction, multiple agents may produce either 
teratogenic or fetotoxic effects. 

Comparison with other studies. The thalidomide 
tragedy sparked a keen interest in the exposure of 
pregnant women to chemical agents. We identified 
studies of drug usage by pregnant women, spanning 
the period 1959 to 1974 but clustering in the 1960s. 
¿Table IV summarizes the methods and results of these 
studies. 

The methodologic problem common to all of these 
studies is the identification of a population of pregnant 
women and the recording of their drug consumption 
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Tabie II. Women delivering who received selected 
psychotropic medications during the 9 months 
prior to delivery (Tennessee Medicaid; June, 
1975, through May, 1976) 


No. of Per cent of total 

Drugs women women delivering 
Codeine 509 20.1 
Barb:turates 201 8.0 
Diazepam 151 6.0 
Barb5iturates and codeine 88 5.5 
Diazepam and codeine 68 2.7 
Diazepam and barbiturates 34 1.3 
Diazepam, barbiturates, 22 0.9 


anc codeine 


Tabie III. Distribution of women delivering by the 
numbers of chemical constituents of systemic 
medacations* received during the 9 months prior 
to their deliveries, by age group (Tennessee 
Medacaid; June, 1975, through May, 1976) 






Women delivering 


Na. of 
chemicals 


9 876 39.9 98 30.1 974 38.5 
1-4 750 | 34.0 96 20.5 +846 ` 3253 
5-9 388 17.6 77 23.7 65. 183 

10-14 128 5.8 31 9.5 159 6.3 
15-19 55 1.6 13 4.0 48 1.9 
20-24 19 0.9 7 2.2 26 1.0 
225 7 0.3 3 0.9 10 0.4 


* Excludes dietary supplements and topical medications. 


over time. To underscore the importance of study de- 
sign and its potential effects upon results, we briefly 
discuss the methods of the Tennessee study. 

In this study the experience of an entire large de- 
fined population of Medicaid recipients is documented 
in a prospective fashion, avoiding the design flaws of 
inconsistent patient selection and erratic follow-up 
which eccur when patients are enrolled in studies on 
presentation at a clinic. While the Medicaid population 
has the advantage of socioeconomic homogeneity, it is 
demographically limited. 

The recording of prescriptions filled at the phar- 
macy avoids the errors of memory associated with 
questonnaires. It is one step closer to actual ingestion 
of the drug than even the doctor's prescription. All 
active imgredients in any drug could be identified, en- 
hancing the analysis of combination products. On the 
other hand, we were unable to describe the use of 
over-the-counter preparations, medications obtained at 
the physician’s office (injections, samples), medicine 
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Table IV. Summary of selected studies of drug use in pregnancy 


ZEIT 


Kullander and Kállen"?* 


Study period 1959-1965 Apr. 1960-Mar. 1961 1963-1965 
Population studied Sample patents, 12 Kaiser permanente Gravidas, Malmo, 
hospital clinics Clinics Sweden 


‘No. of subjects 


50,282 pregnancies 3,072 women 


Interview first clinic 


6,376 pregnancies 


Recording of drug consumption 
visit, follow-up 


Drugs recorded: 


Outpatient prescription Yes 
Over the counter Yes 
In hospital Yes 
Mean no. drugs taken 3.8 


Percent women receiving =1 drug: 
All drugs included — 
Excluding vitamins 94 


Percent women receiving: 
Vitamins and iron — 


Anti-infective 35 
Sulfonamides 11 
Psychotropic 28 

Sedatives 25 

lranquilizers 6 
Narcotic analgesics 13 
Diuretics 31 
Antiemetics 25 
Cough 16 


Antihistamine — 


Medical record Questionnaire, hospital 


records 


3.6 5.4 


“In nine hospitals a systematic sample was used, in one a random sample, and in two all presenting gravidas were used. Drug 
exposure was analyzed for the first 4 months of pregnancy as well as the entire pregnancy. 

"All drugs taken from the 3 months prior to pregnancy through delivery are analyzed concurrently. The percentages for 
categories of medication are percentages of prescriptions, not women. The category "narcotic analgesics" includes cough medi- 


cations. 


“A monthly analysis of drug use during the first 7 months of pregnancy was presented. The use of antiemetics was recorded 
only in the first trimester. Another study carried out by these authors'® recorded only first-trimester drug use. 


“The dates during which the pregnancies occurred were not given. 
"Ihe dates during which the pregnancy occurred were not specified. The 911 women are apparently the controls from an 


earlier study.” Although self-administered medications were analyzed, the table's percentages are based upon figures for pre- 
scribed medications only. Monthly analysis of drug consumption was conducted from the last menstrual period through de- 


livery. 


‘The dates during which the pregnancies occurred were not given. Drug consumption was measured over 12 week intervals 
through week 36 of pregnancy. Weeks 36 to 40 and the labor and delivery period were analyzed separately. The percentages 


for all of pregnancy include labor and delivery. 


"Outpatient prescriptions do not include injections. Narcotic-containing cough preparations were analyzed with all other 


narcotic-containing drugs. 


taken from "left-overs" in home medicine cabinets, 
drugs received during hospitalization, or drugs from 
illicit sources. Therefore, our estimates of drug ex po- 
sure must be considered conservative. 

Economy and timeliness are important advantages of 
the use of paid claims to document drug prescribing. 
All of the necessary data were readily available on 
magnetic tape for computerized analysis. This method 
is unobtrusive in that patients and physicians were not 
troubled with questionnaires and record searches. 
Also, the data can be arranged so as to carefully protect 
the privacy of both patients and physicians. 

Despite the differences in the methods of the various 


studies (Table IV), some generalizations can be made. 
Ihe mean number of drugs consumed during preg- 
nancy ranged from 3 to 5.4. The percentages of wom- 
en receiving one or more drugs (excluding dietary sup- 
plements) were greater than 60 per cent in every study. 
Between 25 and 40 per cent of all women used an anti- 
microbial agent during pregnancy. The percentages of 
women receiving an antiemetic cluster at 16 per cent. 
Eight to 16 per cent were prescribed narcotic analgesics 
(but "hidden" narcotics usually were not tallied). 

The Tennessee Medicaid results differed in some 
features from those of the other studies. A smaller per- 
centage of these women received dietary supplements 
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Before 1969 
Maternity units, Edin- 
burgh, Scotland 


Before 1967 
Baylor Univ. and 
Univ. -of Wis. clinics 
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Before 1973 
Delivery room, St. Luke’s 
Hosp., Houston, Texas 


june 1975-May 1976 
All Medicaid benefi- 
ciaries giving birth 


Mar. 1975-May 1975 
Arizona Med. Center, 
consecutive neonates 


240 women 911 women 156 women 97 women 2,528 women 
Interview first clinic Interview after delivery Interview at delivery Pharmacist interview Pharmacists' records of 
visit, follow-up and prescription record after delivery filled prescriptions 

Yes Yes Yes Yes 

No Yes Yes No 

No Yes Yes No 

Not given 3.5 10.3 4.7 LO 

— 97 100 100 82 

— 82 — — 62 

89 82 41 97 54 

42 28 41 — 39 

— 12 — 25 8 

— 32 — — 13 

28 24 6 

2] 4 — 7 

— 7 — — 16 

— 18 57 — 7 

16 16 36 40 16 

— 8 — 33 2 

26 7 52 — 12 


than in any other study. The use of barbiturate seda- 
tives also was low. The percentage of Medicaid patients 
receiving diuretics was only one third of that for the 
next lowest study. 

Implications. These studies indicate that despite the 
concept of "therapeutic restraint," doctors continue to 
prescribe anti-infectives, antihistamines, narcotic anal- 
gesics, and tranquilizers throughout pregnancy. Pre- 
scribing of sedatives and diuretics increases in the third 
trimester. New drugs intended for such uses will un- 
doubtediy often be prescribed for pregnant women. 
This study demonstrates this for certain drugs intro- 
duced since the conclusion of the earlier studies: cepha- 
losporins, sulfamethoxazole-trimethoprim, diazepam, 
and furosemide. 

The medical literature contains a few reviews of drug 
uses durmg pregnancy.*: * ?57?? These articles usually 
are brief. have appeared in journals not immediately 
available to busy practitioners, may merely review 
conflicting data without providing a balanced assess- 
ment, and represent the opinions of a few authors 
(usually not obstetricians). No authoritative body has 
sponsored comprehensive guidelines for the prac- 
titioner te follow in prescribing for the pregnant wom- 
an. This situation is further complicated by the esti- 
mate tha: 75 to 85 per cent of all compounds on the 
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market are not officially approved for use during 
preg-ancy.? Almost no guidance on this subject is con- 
tained im the standard obstetrics texts. When such a 
professional vacuum occurs it is not surprising to find 
that imitative comes from the government. An instance 
in peint is the recent announcement of labeling 
changes for thiazide diuretics which indicates that the 
use o: these agents should be curtailed stringently dur- 
ing pregnancy.” Is this the optimal method of in- 
fluenamg prescribing practices? 

Because the American College of Obstetricians and 
Gyneco ogists occupies a respected position in the pro- 
fessiom, we strongly urge that the College promulgate a 
set of guidelines on drug usage during pregnancy for 
all physicians caring for women in their childbearing 
years. Such guidelines would provide specific recom- 
mend: 3ons concerning the safest and most efficacious 
drugs to be used in defined clinical circumstances. 
Hope-u.lv, they also would help persuade physicians 
that al symptoms do not call for a pharmacologic re- 
sponse and that a philosophy of therapeutic restraint is 
in the »est interests of both mother and infant. 


We acknowledge the frequent and gracious assis- 
tance ©: the administrators of the Tennessee Division 
of Mec icaid. 
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Columbia University College of Physicians and Surgeons and St. Luke's Hospital Cen- 
ter will present a postgraduate course for clinicians, “Cutaneous Vulvar and Vaginal 
Diseases,” April 19-21, 1979, at the Waldorf-Astoria Hotel, New York, New York. The 
course will be under the direction of Harold M. M. Tovell, M.D. (gynecology), and Alex 


W. Young, M.D. (dermatology). 


For the practicing dermatologist, gynecologist, and family practitioner, an interdisci- 
plinary faculty composed of gynecologists, dermatologists, and pathologists will discuss 
the more common dermatoses; bacterial, parasitic, and viral infections; and sexually 
transmitted diseases. An in-depth review of vulvar dystrophies and premalignant and 
malignant conditions, including diethylstilbestrol exposure, affecting the vulva and va- 
gina will be presented. Pertinent diagnostic, therapeutic, and immunologic techniques 


will be discussed. 


Fee is $300 (residents $150, with letter from department chairman); course syllabus 
and slides of selected diseases are included. The course is approved for 18 credit hours in 
Category I of the American Medical Association’s Physicians’s Recognition Award and 25 
cognates for Fellows of the American College of Obstetricians and Gynecologists. 

For applications contact: Dr. Elizabeth C. Gerst, Continuing Education Center, 630 W. 
168th St., New York, New York 10032. Telephone: (212) 694-3682. 





t. 


< 
C- 


Adolescent pregnancy: 
The Jackson, Mississippi, experience 


DONALD M. SHERLINE, M.D. 
REVATHI A-DAVIDSON, M.A.* 
Jackson, Mississippi 


An adolescent pregnancy center combining the educational, medical, and social needs was 
operational in Jackson, Mississippi, from September, 1971, to July, 1976. Administrative 
responsibilities were shared by the University of Mississippi anc the Jackson Separate School 
District. From 1971 to 1975, 763 students were enrolled. The mean age was 16 and ages ranged 
from 11 to 18 years. Ninety-nine per cent were black and a majority were poor and from a 
single-parent home. There was a 78 per cent school retention rete, but the center did not reduce 
dependence upon welfare assistance. When center, noncenter, taculty, and unregistered patients 





were compared, no difference could be detected in the incidence of medical complications, low birth 
weight, hypertension, and hematocrit. When compared for age only hypertension and difficult 
deliveries appeared to be age related. (AM. J. OBSTET. GYNECOX. 132: 245, 1978.) 


EARLY IN 1971 it was apparent that adolescent preg- 
nancie- comprised a large percentage of both the time 
and ef‘ort of the obstetric service at the University of 
Mississppi Hospital. It seemed that many of them were 
unregistered dropins and that the complication rate 
was higher than in our general obstetric population. 

In 1971 a closed elementary school in Jackson, close 
to the University, was reopened as a multipurpose cen- 
ter. The teen pregnancy center occupied one floor. 
Project Headstart, that supplied free hot lunches to 
center students, and the Hinds-Rankin County Mater- 
nal-Infant Care Project, that supplied prenatal care, 
were also relocated into this center. Thus, one of the 
initial goals of the project had been met; an operational 
adolescent center combining the educational, social, 
and medical needs of the pregnant adolescent. 
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The first project employee (Assistant Project Di- 
rector was transferred to funding by the school system 
in 1-73. In 1975 the school system assigned a guidance 
counselor to the center. The project counselor gradu- 
ally u-ned all counselirig over to the school district and 
in tbe last portion of the project acted as a research 
assistant to the project director. 

In July, 1976, the original 5 year federal funding for 
the project was over and, following the original plan, a 
gram extension was not requested. No further transfer 
of personnel took place and in September, 1976, the 
center failed to reopen because of an administrative 
decision of the Jackson Municipal Separate School Dis- 
trict. 


Education 


Jacxson Public Schools (JPS) was responsible for all 
educ: tcnal programs except that taught in the special 
acüviies portion of the program. This usually con- 
sistec cf preparation for parenthood, fam ly planning, 
family life education, and nutrition counseling. This 
was taught by the project staff and outsice educators 
from the Maternal-Infant Care Project or Family 
Planning. 

Prior to the project opening, pregnant girls either 
were forced to drop out of school or were permitted to 
stay i^ school as decided by the individual school prin- 
cipal. This reflected lack of a specific and uniform pol- 
icy in JPS regulating school-age mothers and their con- 
tinuir z education. As late as April 24, 1972, the JPS 
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Fig. 1. Grade vs. age at enrollment, 1971 to 1974 (N = 763). 


Table I. Education: Expectations/results, class of 
1971-1972 








Education Results (1975) (9c) 


Expectations ( 9C) 


Finish high school* 32 64 

Vocational trainingt 39 16 

College 29 20 
(N = 139) (N = 81) 





*In 1975 survey—in or finished. 
*Includes 2 year community college. 


Table II. Education: results, 1971-1975 









Dropouts 






In program, 
end of year 






Enrollees Diplomas 








1971 130 34 26.1 96 10 
1972 185 48 25.9 65 95 
1973 161 29 18.0 68 94 
1974 168 47 980 59 30 
1975 149 98 18.8 74 28 
Totals 793 186 — 93.5 490 117 
(14.8%) 





policy on this subject still left the decision regarding 
dismissal and readmission of school age mothers to the 
individual principal. However, the policy did state that 
if admission were denied to a pregnant pupil, the pupil 
and/or her parent or legal guardian could request in 
writing a hearing before the school admission appeals 
committee. The policy statement encouraged school 
officials to refer pregnant students to the center and 
they usually complied with this directive; however, it 
was by no means uniform and a principal could suggest 
to a student that she either continue in the parent 
school, transfer to the project, or become a dropout. 
During the project's first year, students entered the 
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program either at the beginning of each semester or 
upon request of a principal or counselor, and for the 
most part did not return to their regular schools until 
the end of the school year. In the second and sub- 
sequent years students were able to enroll at the center 
and return to their regular schools at the beginning of 
each 9 week grading period. 

General education classes were conducted in each 
grade level as needed. The grade levels were combined 
if there were too few students to warrant separate 
classes. Subjects taught included English, history, social 
studies, mathematics, and business (typing). There were 
no laboratories in this former elementary school and 
no classes were taught in science or home economics. 

In 1971 final examinations and grades for the stu- 
dents in the project at the end of the semester were 
administered by and calculated by the teachers at the 
center. In 1972 the JPS issued a memorandum stating 
that final examinations and grades could be given only 
by an accredited school. This practice prevailed until 
the end. 


Education results 


In general the students transferred to this unit were 
black (99 per cent) and either at or slightly below grade 
level (Fig. 1). No data are available for 1976, the fifth 
year of the project. 

In a telephone survey in 1975, an attempt was made 
to determine project success. Of the 399 students in the 
project from 1971 to 1975, 320 were interviewed: 78 
per cent either were still in high school or had com- 
pleted a secondary education; 12 per cent were in col- 
lege; 9 per cent took vocational training of some kind 
after finishing high school. The educational expecta- 
tions and results were compared for the class of 1971 
and are noted in Table I. The group surveyed was 
coming quite close to their education expectations as 
noted in 1971. It should be noted, however, that 42 per 
cent of this class was lost to follow-up and it is this 
portion which might prove the most interesting. The 
results were not subjected to statistical analysis because 
of the uncontrolled variables.! 

When compared to similiar programs our results 
(Table II) are neither better nor worse. Young and 
associates,” in a very similar population in Baltimore, 
recently reported a 78 per cent school retention rate. It 
is difficult to speculate on reasons for dropping out. No 


constant statistics were kept on reasons for dropping 
e 


out of the center during the 5 years of project opera- 
tion. The value of these statistics (reason for dropping 
out) in Mississippi is highly questionable. In a 1976 
publication of the Alan Guttmacher Institute on teen- 
age pregnancies? pregnancy was cited as the most 
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Table III. The girls’ parents’ marital status (N = 624) 


Adolescent pregnancy 247 


Living together 41.7 42.1 
Not living together 57.6 57.9 
Don't know 0.7 0.0 


Table IV. Reasons for not living together (N — 624) 


36.2 41.9 40.5 
63.8 58.1 59.3 
0.0 0.0 0.2 


1971-72 (%) 1972-73 (96) 1973-74 (%) Total (96) 


Never married and 41.0 41.6 
never lived together 

Married but separated 30.2 28.7 

Divorced 8.6 11.2 

Widowed 20.1 18.0 

Both deceased 0.0 0.6 


36.8 41.9 40.4 
31.6 32.3 30.6 
17.1 9.0 11.5 
13.8 16.1 17.0 

0.7 0.6 0.5 





Table V. Total family income per annum (N = 624) 


1971-72 (%) 1972-73 (9C) #973-74 (9c) 1974-75 (96) Total (9C) 


None 12.9 

«$3,000 38.1 Es i 
$3-6,000 35.3 43.3 
$6-9,000 Ta 5.6 
Above $9,000 0.0 4.5 
Don't know 6.5 0.6 


11.8 12.9 E 
28.3 18.7 30.6 
42.8 37.4 39.9 
11.8 14.8 9.8 
3.9 11.0 5.0 
1.3 5.2 3.2 





Table VI. Type of public assistance received (N = 624) 





=, 
1971-72 (%) 1972-73 (%) 1973-74 (%) 1974-75 (%) Total (%) 

None 40.3 37.6 49.3 40.0 41.7 

Welfare 39.6 31.5 32.2 39.4 35.4 

Social security 122 15.7 13.8 10.3 13.1 

Military benefits 0.7 2.8 0.0 0.6 1.1 

More than one 5.8 11.8 3.9 9.0 7.9 

Don't know 1.4 0.6 0.7 0.6 0.8 

Table VII. Amount of public assistance per month (N — 624) 

1971-72 (%) 1972-73 (96) 1973-74 (96) 1974-75 (%) Total (%) 

None 40.3 37.6 493 40.0 41.7 

` <$30 0.0 0.6 io 1.9 1.0 
A $30-100 31.7 31.5 283 29.7 30.3 
$101-300 23.0 27.0 18.4 21.3 22.6 

$301-500 2.2 2.8 2.0 3.2 2.6 

Don't know 2.9 0.6 0.7 3.9 1.9 





common reason for teenage female school discontinu- 
ation. In 1973 and 1974, the combined pregnancy/ 
marriage classification accounted for only 5 and 6 per 
cent, respectively, of the given reasons for school dis- 
“continuation in the JPS. If we assume that there were 
an equal number of male/female dropouts, this would 
at most be 10 to 12 per cent of the girls in Jackson 
listing marriage/pregnancy as a reason for dropping 
out. In 1974 there were more dropouts from the center 


e 
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(47) thar acknowledged as due to pregnancy (35) for 
the entire JPS. 


The girl and her family 


The girls ranged in age from 12 to 19 years with a 
rather linear increase from 12 to 16 and decrease from 
16 to 19 (Fig. 2). 

Tabie HI shows that 59.3 per cent of the students' 
parents were not living together at the time of enroll- 
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Fig. 2. Age at entering the project. 
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Fig. 3. Number in household, 1971 to 1974. 


ment in the center; 40.6 per cent of the parents who 
were not living together had never married or lived 
together (Table IV); 58.1 per cent of the parents were 
either separated, divorced, or widowed. 

In general the families were larger (Fig. 3) and 
seemed to consist of siblings plus parent(s). The con- 
cept of the extended family consisting of grandpar- 
ent(s), aunts, or uncles, plus the immediate family did 
not seem prevalent. 

Total family income (student’s estimate) revealed 
that a majority of the students came from families 
whose annual incomes were either below or close to the 
poverty line. Of these, 30.6 per cent came from families 
whose general income was $3,000 or less and a further 
39.9 per cent came from families whose annual income 
was between $3,000 and $6,000 (Table V). Of the to- 
tal families, 87 per cent were employed in some way, 
but 57.7 per cent were also receiving some form of 
public assistance: 35.4 per cent were welfare recipi- 
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Fig. 4. Means of support. 


ents, 13.1 per cent were receiving social security, and 
7.9 per cent were receiving more than one form 
(Table VI). Only a very small number received more 
than $300 per month in public assistance (Table VII). 
One of the stated goals of the project was to assess 
continued schooling as a means of reducing welfare 
assistance. In the 1975 survey of the first three classes, 
48 per cent were receiving public assistance, 37 per 
cent were supported by husbands or gainfully em- 
ployed, and 24 per cent received some support from 
their parents (Fig. 4). The social worker’s final report 
for the 1975 class indicated that 99 per cent expected to 
apply for public assistance after the birth of the baby. 
A majority of the parents (53.6 per cent) were either 
hurt and disappointed or upset and angry about the 
pregnancy. That so many of the parents were hurt may 
be due to the fact that, as Hustings and associates‘ 
pointed out, teenage pregnancy is often a phenomenon 
that represents a cyclical pattern between generations. 
Therefore, it is possible that the mothers were anxious 
that their own experiences with teenage pregnancies 
would not recur with their daughters (Table VIII). 


The putative father (PF) and the girl 


Only one unsuccessful attempt was made to work 
with the putative father over the 5 years of the pro- 
gram and all data concerning him were obtained from 
the student. 

Fig. 5 shows that 59.7 per cent of the PF's were be- 
tween 17 and 19 years of age at the time of conception. 
Two of the PF's were over 30 years old. In general, the, 
modal age of the PF was 1 to 3 years greater than that 
of the student and the difference decreased as the girls' 
ages increased (Table IX). This may indicate a more 
stable relationship. | 

Of the total PF's, 49.7 per cent had at least a twelfth- 
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Table VIII. Parents’ attitude toward the pregnancy (N = 624) Y 
Happy 5.0 12.4 3.9 4.5 6.7 
Hurt and disappointed 32.4 43.3 24.3 31.0 33.2 P 
Upset and angry 18.0 12.4 28.9 23.2 20.4 
Shøcked and surprised 22.3 12.9 11.8 11.0 14.3 
Indifferent 2.9 3.4 53 1.3 2.2 
Understanding 16.5 11.2 21.1 20.6 17.1 
Anxious 1.4 2.8 3.3 5.8 3.4 
Disbelief 0.0 1.1 0.7 1.9 1.1 
Don't know 1.4 0.6 0.7 ro kal 
Noc: applicable 0.0 0.0 0.0 0.6 0.2 





Table IX. Distribution and age of putative father and student 


Age-of Age of faner (yr.) 
student 
12 100 
13. 7.1 14.3 14.3 25 3.6 kel 3.6 14.3 10.7 
14 9.5 27 23.8 15.9 9.5 6.3 6.3 l.t 
15 0.8 7.2 13.6 26.4 25.2 14.4 42 6.4 0.8 
16 0.5 8.2 295.4 3.2 16.5 13.4 12.9 l 9.5 
17 0.6 2.4 17.5 19.9 25.5 16.3 16.9 2.4 0.6 
18 9.5 23.8 26.2 11.9 28.6 
19 25 25 50 





grade education and 8.7 per cent were in college at the 
time of conception; 85.7 per cent were unmarried and 
11.7 per cent married; 49.72 per cent were in school at 


Tabie X. Time couple had known each other 
at conception 


the time of conception and 52.7 per cent were working 
(includes part-time work). None l 0.2 
The students felt that there was a stable relationship <! mo. 8 1.3 
; 1-3 mo. 50 8.0 
in 65.4 per cent of the couples, 11.4 per cent were 4-6 mo. 81 13.0 
: ; 7-12 mo. 175 28.0 
unstabte, and 22.8 per cent severed. L3 ve 995 36 ] 
In the 4 years studied, 48.9 per cent had known each >3 vr. 80 12.8 

Total 624 


other for 1 year or longer (Table X). 


Social work 


Effective social service support was considered a 
necessity all through the project. 

The social worker used a wide range of techniques: 
crisis intervention, group work, case work, and family 
counseling. These often were not adequate and wide 
use of other community services proved invaluable. 
Other agency services ranged from service to the de- 
velopment of parenting classes in such areas as (1) ado- 
lescent birth planning and sexuality, (2) nutrition, (3) 
child care and development, (4) legal rights of the 
single parent, (5) consumer education, (6) financial aid, 
and (7) other supportive services. There was a constant 
need to help students and their families utilize appro- 
priate eommunity resources and to maintain balance 
within the family. 

In reviewing the list of other agencies involved it was 
apparent that the full gamut of services and informa- 


tion in the area had been involved: (1) federal, sate, 
and local public health clinic and projects; (2) state 
and local welfare departments; (3) church-sponsered 
welfare agencies; (4) voluntary nonprofi: welfare and 
lega agencies; (5) local colleges and universities; 
(6) caurches; (7) civic groups anc clubs; :8) local Busi- 
nesses. 

Stucents entering the program seemed to have a 
high level of alienation and indicated distress ane es- 
tranzement toward others. There was a tendency to- 
ward maladjustment and immaturity. With counseling 
there seemed a positive change in attitudes that needed 
cont nual reinforcement. 

Ihe majority of the students preferred living at 
home and attending the center. Only in a few cases of 
com lete breakdown of family relationships were local 
resicemtial homes used. Practically all students ept 
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Fig. 5. Ages of putative fathers and girls. 
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Fig. 8. Hypertension— percentage of each age group. 


and reared their infants and there were few requests 
for abortion or adoption counseling or aid. 

Uulization of the project's day-care nursery was ex- 
cellent; however, the lack of infant day-care centers in 
the Jackson area made post-project school/parenting 
relationships difficult. 

A token economy system was utilized jointly by the 
social worker and the counselor an incentive to stay in 
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6 school, maintain clinic appointments and health, and, 
M 12 13 14 15 16 17 | , Pa a á 
P x most important, maintain involvement with their 

community. 


Fig. 6. Age (percentage) 18 and under delivered at UMC— 
1973 (N = 1113). Medical 


Medically, it was postulated that establishment of 
a comprehensive center for adolescent pregnancies 
would: (1) stimulate early entry into prenatal care, (2) 
40 increase compliance with prenatal clinic appointments, 
and (3) decrease perinatal and maternal mortality and 

morbidity rates. 
35 At entry into the program each student was asked to 
designate a source of prenatal and in-hospital care. Of 
these, 91.2 per cent (N — 624) designated clinic care 
and only 8.7 per cent sought private—including faculty 
at University Medical Center (UMC)—care. The dif- 
ference between years was not significant (P = 0.07)? 


PCV (99) 


30 





Serio sae ax et although in 1974 fewer students requested clinic care. ) 
Clinic care for these students meant enrollment in . 
the Maternal and Infant Care project located on the 
Fig. 7. Admitting hematocrits +1 S.D. first floor of the center. Appointments were sent to the 
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Table XI. Medical data— per cent of each group 






Cesarean sec- 





Total Low Low 
1. Faculty 7 6 9.3 6.7 10.5 15.7 
2. BE.C. 13 13 10 10.7 10.5 13.9 
3. Nonclinic 2] 25 33.6 38.7 16.3 21.5 
4. Clinic 58 56 47.9 44 , 62.8 49 





teen center and the student was excused for her ap- 
pointment. If the student did not keep it, the im- 
portance of prenatal care was stressed by the counselor 
and a second appointment was given. This kept school 
absenteeism due to clinic appointments to a minimum 
and also assured cooperation in keeping appointments. 

Most of the clinic prenatal care was provided by 
nurse midwives. Referrals for high-risk situations or 
complications were to the Obstetric Complication 
Clinics at UMC. In-hospital services were primarily at 
the University of Mississippi Hospital. 

The year 1973, the third and mid year of the project 
operation, was taken as the standard year; 1,118 girls 
18 years of age or under were delivered at the Univer- 
sity Hospital during that calendar year (31.8 per cent of 
the deliveries). These patients were separated by 
source of prenatal care into four groups: (1) Clinic: 
Nonproject girls who received prenatal care at either 
the MIC or internal UH clinic (58.4 per cent). (2) 
Nonclinic: Referrals or dropins for in-hospital service 
only—a heterogeneous group that included compli- 
cated cases referred from outside hospitals and clinics, 
women who received epizootic prenatal care through 
private, usually family medicine sources, and women 
with no prenatal care (21.6 per cent). (3) IEC (Interim 
Education Center): 'The formal name for the teen preg- 
nancy center (12.9 per cent). (4) Faculty: Patients who 
received their prenatal care through full or part-time 
faculty members (obstetricians and gynecologists) (7.2 
per cent). 

In age, 81.5 per cent of the patients were 16 years or 
over; the 17- and 18-year-old girls accounted for 60.4 
per cent of this group (Fig. 6). 

It was felt that, although the population was gen- 
erally the same in all groups, (1) faculty patients would 
be the most highly motivated and have a slightly higher 
standard of living, and would therefore show the best 
results; (2) IEC (project) patients would have a high 
compliance rate for prenatal care, excellent instruction, 
and supplementary nutrition through a hot-lunch pro- 
gram at the center; (3) clinic patients in no definite 
program would be third; (4) nonclinic patients would 
be the most likely to have complications and the least 
effective prenatal care. 


Table XII. Source of sexual information (N = 624) 


| Per cent 


Home—relatives 32.1 
School 9.5 
Girl friend 29.0 
Boy friend 5.3 
Books, magazines 16.2 
Clinic 1.1 
Neighbor 0.3 
Films 0.2 
Multiple sources 5.0 
None 1.4 





Table XIII. Students who had sex education in 
scheol curriculum and who used contraception 


Contraception 


1971 4.8 1/21 

N = 21 
1972 26.7 8/30 

N = 30 
1373 10.3 3/31 

N = 31 
1974 18.8 9/48 

N = 48 
Total 16.1 21/130 

N — 130 





Parameters chosen for comparison ncluded (1) 
adm iting hematocrit; (2) hypertension—pre-existing 
(mild, 140/90 to 150/100 mm. Hg; moderate, 1517101 
to 150/110; severe, 160/110; eclampsia: At least two 
reacirgs were necessary at the level designated; no at- 
temot was made to fit the patients into a standard EPH 
gestosis (toxemia) classification; (3) medical compli- 
catiens—urinary tract infections, veneral disease, 
and condylomas were compared; (4) d fficult deliv- 
eries—midforceps and cesarean sections; (5) low- 
birth-weight infants; (6) low 5 minute Apgar score-—7 
or less; (7) pregnancy wastage. 

H=matocrit. No differences in admitting hematocrits 
among the four groups were noted (Fig. 89. The di fer- 
ence was not significant for either source of care orage 
(Fig. 7). 


H. pertension. Occurrence rates for all groups were 
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Table XIV. Pregnancy rate by class 
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CLE ere No. repeatin 
Total lost to follow-up 


Table XV. Source of referral 


Operation Contac* ] 0.2 
School 80 12.8 
Family 89 14.3 
Friend 304 48.7 
Doctor 16 2.6 
Clinic 98 15.7 
Social service agency 11 1.8 
Media 16 2.6 
Youth court 6 1.0 
Church 3 0.5 





*Operation Contac: A "hot line" for people feeling thev 
needed help for any problem. 


almost exactly the same as the prenatal distribution. If 
the mild and two cases of pre-existing hypertension 
were excluded there appeared to be an increased inci- 
dence in the nonclinic and faculty groups; however, 
this reflected referral patterns rather than a population 
difference (Table XI). There was a decrease in occur- 
rence noted in our study population as age increased 
(Fig. 8). Grouping the 11 to 14 years and 15 to 18 years 
age groups failed to demonstrate a statistical difference 
(P = 0.1). Grouping 11 to 13 years and 15 to 18 years 
demonstrated a significance at the 0.05 level. 

Low birth weight and low 5 minute Apgar scores 
were closely associated. There was a slightly lower 
percentage of low-birth-weight infants and low Apgar 
scores in the IEC group; however, the difference was 
small and not significant. The larger percentage of 
low-birth-weight and low-Apgar infants in the nonclin- 
ic group primarily represented high-risk referrals. It 
may have represented a difference in prenatal care pat- 
terns but this could not be determined from the hospi- 
tal chart (Table XI). No significant differences in oc- 
currence rates for low-birth-weight infants, pregnancy 
wastage, and low Apgar scores (7 or less at 5 minutes) 
were noted when the groups were separated by age. 
Occurrence rates closely paralleled the occurrence 
rates for these groups in our study population. 

Medical complications. Those noted in the hospital 


chart were primarily urinary tract infections, venereal 
disease, and condyloma acuminatum. The difference 
again was not significant and reflected differences in 
clinic screening (Table XI). When age was used as a 
variable, and the groups (11 to 14, 15 to 18) were com- 
pared, the older group showed a tendency toward a 
higher incidence of medical complications, primarily 
venereal disease (P — 0.1 to 0.05). 

Difficult deliveries. It was felt this should most 
closely reflect basic medical practices and referral pat- 
terns for this institution and that this would therefore 
act as a control statistic. The faculty cesarean section 
and midforceps delivery rates are both higher than 
those of the resident service, and this is reflected in the 
statistics. 

The total cesarean section/midforceps rate for the 
University Hospital in 1973 was 9.4 per cent. The less 
than 18-year-old rate was 9.6 per cent and therefore 
did not account for an abnormally high percentage of 
the difficult deliveries (Table XI). The incidence of 
age/difficult deliveries closely paralleled occurrence 
rate for the age groups in our population until age 18, 
when the incidence of difficult deliveries apparently 
declined. Unlike the Dallas study, no significant differ- 
ence could be detected in comparing patients under or 
over 15 years of age. 

Repeat pregnancies. The last parameter studied was 
repeat pregnancies within the project. Project students 
received their knowledge regarding sexual matters 
from a variety of sources (Table XII). The sources did 
not change during the 4 years studied. Clinics and 
school were the source of sexual information for only 
10.5 per cent of the students. 

The lack of formal effective sex education and there- 
fore family planning information is reflected in the 
statistic that only 15.2 per cent were using any form of 
contrace ption. Only 16.1 per cent of those having sex 
education in their school curriculum used any form of 
contraception. In the group using contraception (N — 
91), 76 (83.4 per cent) were using condoms only, 12 per 
cent were using oral contraceptives, and 4.4 per cent 
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Table XVI. Distribution by age: medical and obstetric complications 

























Cesarean section 


midforceps (96) 


Over 


all (%) 


Hyper- 
tension (%) 


11 0.3 0.7 0.9 1.5 
12 0.2 0.3 0 0 

13 1.6 2.7 2.8 0.8 
14 4.5 7.0 By B 
15 11.9 10.7 15.1 9.] 
16 21.1 21 23.6 25.5 
17 28.5 27.4 32.1 23.5 
18 31.9 30.1 19.8 40.2 
No. 1,113 299 106 122 
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plications (96) | marty (96) 









Pregnancy wastage 
(Abortions under 900 
-~ Gm. anc stillbirths’ 9c) 


Pre- Low Apgar score 


(7 or less, 5 min.) (9C) 





0 0 2.3 
0 0 0 
A 0 0 
n 4.9 11.6 
il 14.6 7 
i5 17 27.9 
z 39 25.6 
35 24.4 25.6 
166 41 43 





were using foams or douches. Cross-tabulation by year 
for those stating that they did have sex education in 
schoo. is noted in Table XIII. 

In the 1975 survey, 23 per cent of the 1971 class and 
18 per cent of the 1972 class had a repeat pregnancy. 
The tetal repeat pregnancy rate for these two classes 
was 2.1 per cent; 31.6 per cent of the repeat preg- 
nancies occurred after marriage; 60.5 per cent of the 
pregnancies were repeated during the teen years. 

By late 1976, when the last survey was carried out 
(hospital chart review), the class of 1971 had an iden- 
üfiable repeat pregnancy rate of 40.6 per cent. 
(Table XIV). 


The project and the community 


Over the 5 year period of project operation, multiple 
attempts were made to make the community aware of 
the project's existence and goals. 

An advisory board was instituted which consisted of 
representatives of many of the agencies involved with 
the prgject. This was discontinued after the third pro- 
ject year. Multiple newspaper and television articles 
and appearances were presented about the project. 
Project personnel gave lectures and seminars at local 
colleges. Volunteers worked at the center to help with 
remedial education and social service projects. Social 
work and nursing students came to the project and 
used project facilities for approved individual study 
projects. Yet, when a survey of community awareness 
was carried out in 1975, few pastors or physicians 
in the community allowed the interviewer the time 
needed to complete a short questionnaire and few ad- 
mitted .nowledge of the project.® This lack of informa- 
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tion (or support) is verified in Table XV. Only 3.1 
per cent of referrals to the project were made by phy- 
sicers or church, whereas 63 per cent of referralswere 
made by the family or friends of the studenss in- 
vol.ed. Clinic referrals decreased fram 36 te 8.4 
per cent while referrals from families imcreased from 
4.3 to 24.5 per cent over the 4 years of he project. 
Two reasons that may or may not be interrelated 
could be operating: (1) agencies and physicians were 
not interested in referring; (2) wider acceptance by the 
community was reflected by family referral. 


Comment 


F is difficult to compare exactly different programs 
with different populations anc statistacal methods; 
however, medically it would appear that eur results are 
sim ar to those in Baltimore,* Dallas,* and Syra-use, 
New York® when compared to beth source of care and 
age of the parturients. 

All of the projects compared were carried out with 
poor clients, predominently black, and pregnant out of 
wedlock. All showed good school retention in the 
special-care centers. When project vs. ncnproject par- 
turicnts were compared, there was essentially no dif- 
ference in the perinatal factors studied. When age was 
used as the independent variable, as in the Dallas sudy 
and at UMC, the results were again similar. Only im the 
case of hypertension was a statistical difference noted 
between the 15 years and under group and the 15- to 
18-year-old group. The older age group (16 to 18) had 
a hwter incidence of medical complications, mainly 
venereal disease (Table XVI). 


Stanley, J., and King, T. M.: Exper:ence with an adolescent 
pregnancy program, Obstet. Gynecol. 50: 212, 1977. 

3. “El Million teenagers— What can be done about the 
ep demic of adolescent pregnancies in the United States,” 
Aan Guttmacher Institute. 
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Table XVI. Distribution by age: medical and obstetric complications 
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were using foams or douches. Cross-tabulation by year 
for those stating that they did have sex education in 
school is noted in Table XIII. 

In the 1975 survey, 23 per cent of the 1971 class and 
18 per cent of the 1972 class had a repeat pregnancy. 
The total repeat pregnancy rate for these two classes 
was 20.1 per cent; 31.6 per cent of the repeat preg- 
nancies occurred after marriage; 60.5 per cent of the 
pregnancies were repeated during the teen years. 

By late 1976, when the last survey was carried out 
(hospital chart review), the class of 1971 had an iden- 
üfiable repeat pregnancy rate of 40.6 per cent. 
(Table XIV). 


The project and the community 


Over the 5 year period of project operation, multiple 
attempts were made to make the community aware of 
the project's existence and goals. 

An advisory board was instituted which consisted of 
representatives of many of the agencies involved with 
the project. This was discontinued after the third pro- 
ject year. Multiple newspaper and television articles 
and appearances were presented about the project. 
Project personnel gave lectures and seminars at local 
colleges. Volunteers worked at the center to help with 
remedial education and social service projects. Social 
work and nursing students came to the project and 
used project facilities for approved individual study 
projects. Yet, when a survey of community awareness 
was carried out in 1975, few pastors or physicians 
in the community allowed the interviewer the time 
needed to complete a short questionnaire and few ad- 
mitted knowledge of the project.* This lack of informa- 
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tion (or support) is verified in Table XV. Only 3.1 
per cent of referrals to the project were made by phy- 
sicians or church, whereas 63 per cent of referrals were 
made by the family or friends of the students in- 
volved. Clinic referrals decreased from 36 to 8.4 
per cent while referrals from families increased from 
4.3 to 24.5 per cent over the 4 years of the project. 
Two reasons that may or may not be interrelated 
could be operating: (1) agencies and physicians were 
not interested in referring; (2) wider acceptance by the 
community was reflected by family referral. 


Comment 


It is difficult to compare exactly different programs 
with different populations and statistical methods; 
however, medically it would appear that our results are 
similar to those in Baltimore,? Dallas,* and Syracuse, 
New York? when compared to both source of care and 
age of the parturients. 

All of the projects compared were carried out with 
poor clients, predominently black, and pregnant out of 
wedlock. All showed good school retention in the 
special-care centers. When project vs. nonproject par- 
turients were compared, there was essentially no dif- 
ference in the perinatal factors studied. When age was 
used as the independent variable, as in the Dallas study 
and at UMC, the results were again similar. Only in the 
case of hypertension was a statistical difference noted 
between the 15 years and under group and the 16- to 
18-year-old group. The older age group (16 to 18) had 
a higher incidence of medical complications, mainly 
venereal disease (Table XVI). 
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Discussion 


DR. DONALD M. DYE, Chicago, Illinois. Dr. Sherline 
and his associates are to be commended for their ef- 
forts in organizing a comprehensive, nonresidential, 
educational program for the pregnant adolescents of 
Jackson, Mississippi. In many cases, the organization 
and maintenance of such programs are faced with op- 
position by conservative members of the community 
and are accused of promoting or at least condoning 
promiscuity and of fostering the segregation of the 
pregnant adolescent instead of having her remain in 
her own school to perhaps serve as a shameful example 
to her nonpregnant friends. The design of the Jackson 
program seems to avoid these objections by combining 
school and clinic with the school moving into the clinic. 

In our 10 years of experience with such programs in 
Chicago, we have moved into the school setting; at this 
time we operate three such programs, which serve 
about 2,000 girls annually. Two of the facilities are 
called Family Living. Centers and a third is called the 
Arts of Living Institute. The Family Living Centers are 
located in Board of Education facilities and the Arts of 
Living Institute is located in what was previously an 
orphanage. Two have clinics on site and one is located 
next door to a Comprehensive Neighborhood Health 
Center. The Board of Education is responsible solely 
for the educational component. Comprehensive social 
services are subcontracted to the Chicago Comprehen- 
sive Care Center and to Catholic Charities, both having 
experienced staffs. 

The characteristics of the clients in Chicago's pro- 
grams differ only slightly from those of Jackson and 
are as follows: 

The average age at intake is 15.7 years, with a range 
of 9 to 19 years. 

More than 98 per cent of the patients are black and 
have never been married. 

Nearly all are full-time students at the time of intake, 
with almost three quarters in high school. 

Nearly all clients live on the south or west side of the 
city. 

Over 87 per cent of our clients live with at least one 
natural parent, although only one quarter are living 
with both natural parents. 

Slightly over half of the clients’ families receive in- 
come from employment. Nearly three fifths receive 
some form of public aid. 

Nearly 99 per cent of the young fathers are black and 
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95 per cent have never been married. The median age 
at intake is 18 years—approximately 2 years older than 
the client. 

About 6 per cent of the young fathers have com- 
pleted less than the tenth grade and 20 per cent are 
unemployed. 

Friends, relatives, or self account for 70 per cent of 
referrals; 6 per cent involve a second, third, or fourth 
pregnancy. 

There are 57 per cent who have initiated medical 
supervision in the first trimester; 40 per cent additional 
in the second trimester. 

Of the families, 95 per cent are accepting or some- 
what supportive of the clients pregnancy. 

Collateral contacts are ongoing with 70 per cent of 
the parents, 4 per cent of the parent substitutes, 16 per 
cent of the relatives, and 5 per cent of boy friends. 

Only 39 per cent receive prenatal care in the De- 
partment of Health Clinics, the remainder receiving 
hospital, clinic, or private care. 

There are 73 per cent who are delivered in private 
hospitals. 

Of the infants, 10 per cent weigh 2,500 grams or less. 

The mean birth weight for the infants is 3,000 
grams. 

Congenital anomalies occurred in 5 per cent. 

A total of 50 per cent returned to the Department of 
Health for follow-up services. 

No complications occurred in 77 per cent, 11 per 
cent had cesarean sections, 6.6 per cent had infections, 
l per cent hemorrhage, and 2 per cent eclampsia. 

Most clients returned to live with their natural par- 
ents. Only 6 per cent had married. 

Financial support for the infant comes from public 
aid in 74 per cent of the cases. 

There are 82 per cent who return to school. 

There are no child-care problems among 80 per 
cent. 

Birth-control intentions were examined and 91 per 
cent expected to use contraception, 73 per cent had 
already obtained contraception, and 77 per cent chose 
the pill. A strong relationship is noted between the 
younger teen and the acquisition of birth control. 

The Jackson experience may be called the "Chicago" 
Connection," with client characteristics varying very 
little. 

There is no question that programs such as these are 
beneficial to the clients, their babies, and their parents. 
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But what is there for the pregnant adolescent who 
chooses to remain in her own school? (The policy of 
"show and go" ceased in Chicago in 1972.) 

In 1976, in Chicago, 12,000 births occurred to girls 
19 years of age or under; 8,000 of these babies re- 
turned to single-parent homes. While no figures are 
available as to the number of pregnant girls in public or 
parochial schools, this number of births to school-age 
parents is alarming. 

What is the cost benefit of limiting comprehensive 
services to alternative school settings? Would there be a 
greater cost benefit in our developing stronger health 
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education classes, sex education classes, family plan- 
ning rap sessions, maternal classes, and parenting 
classes for all secondary schools? 

We are told that in one school 75 per cent of the girls 
who graduate either have had a baby or are “noticeably 
pregnant." What of their future? How can they emerge 
from the poverty cycle? Must we not point toward 
positive parenting and toward an attitude of over-all 
responsibility for one's actions? Must we not create for 
our youth a forum for honest sharing of information, 
value clarification, and work with them to create an 
image of self worth? 
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Immunologic and medical considerations in 
tuberculin-sensitized pregnant patients 


HENRY D. COVELLI, M.D. 
RONALD T. WILSON, M.D. 


Tacoma, Washington 


One hundred and seventy-two pregnant patients were identified as tuberculin sensitive in 
the first trimester. These patients were followed throughout pregnancy for any signs or 
symptoms of active tuberculosis which were discovered only in the index case. Post 
partum, patients were again re-evaluated for tuberculosis and prophylactically treated with 
isoniazid if they met established criteria. The tuberculous host also represented a model for 
the study of cell-mediated immunity, which presumably is altered in pregnancy. This 
investigation revealed a progressive depression of lymphocyte function to a specific 
antigen, purified protein derivative, obtaining significance at 36 weeks gestation and 
continuing through delivery (p < 0.001). Nonspecific cell-mediated immunity, however, was 
not depressed when monitored throughout the gestation by the mitogen, 
phytohemagglutinin, which would stimulate all lymphocyte clones. This discrepancy in the 
alteration of specific clones of lymphocytes compared to all noncommitted lymphocytes may 
account for varying reports of the immune status of the pregnant woman. (AM. J. OBSTET. 


GYNECOL. 132: 256, 1978.) 


THE DELETERIOUS EFFECTS of pregnancy on pul- 
monary tuberculosis have been mentioned frequently 
by a number of classic workers in phthisiology." ? The 
impressions that latent disease was reactivated and that 
overwhelming miliary dissemination tended to occur in 
the puerperium were further supported by in vivo and 
in vitro studies demonstrating a loss or depression of 
cell-mediated immunity in the pregnant patient.” * 
This decrease in lymphocyte responsiveness theoreti- 
cally represents a mechanism whereby the fetal homo- 
graft was protected from rejection by the mother's im- 
munologic systems.^ ê Since our pregnant population is 
represented by a relatively large concentration of 
Oriental and world-traveled Caucasians, the preva- 
lence of tuberculin-sensitized women was suspected to 
be high. This study was undertaken to define the ex- 
tent of tuberculosis sensitization in this population and 
to ascertain the frequency of tuberculosis-related 
complications. Furthermore, by studying lymphocyte 
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reactivity to a specific mitogen, purified protein de- 
rivative (PPD) of tuberculin, and a nonspecific mitogen, 
phytohemagglutinin (PHA), the status of cell-mediated 
immunity of the pregnant host would be elucidated. 
This study was further stimulated by a gravid patient 
who had active tuberculosis, a negative skin test, and a 
markedly positive in vitro stimulation to PPD antigen. 


Materials and methods 


During the months of September, 1976, through 
April, 1977, all registered pregnant women were skin 
tested for tuberculosis. Intradermal skin tests with 
Tween*-stabilized PPD-S, in doses of 5 tuberculin 
units, were administered by a trained nurse and evalu- 
ated within 48 hours.” Heparinized blood samples were 
drawn from pregnant patients at 28 and 36 weeks’ ges- 
tation, in the second stage of labor, and at 24 hours and 
four weeks post partum. Because of the clinical setting 
and the transient population, it often was impossible to 
evaluate the same pregnant subject at each of the 
aforementioned times. Control blood samples were ob- 
tained from tuberculin-negative pregnant and non- 
pregnant volunteers. Lymphocytes were harvested 
from preservative-free heparinized blood by means of 


*Parke, Davis & Co., Detroit, Michigan. 
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PHYTOHEMAGGLUTININ 


Fig. 1. Lymphocyte response to PHA stimulation in nonpreg- 
nant PPD-positive controls (npe+) and in PPD-positive pa- 
tients at 28 weeks’ and 36 weeks’ gestation, delivery (D), 24 
hours post partum, and four weeks post partum. Bars indicate 
median value of PHA-reactive lymphocytes. 


Isopaque-Ficoll* gradient centrifugation. Lymphocyte 
transformation was analyzed in triplicate microcul- 
tures, with or without stimulation by phytohemagglu- 
tininy at doses of 16 and 64 mcg. per milliliter and by 
tuberculin at doses of 0.02, 0.2, 1, and 4 mcg. per 
milliliter.* These doses were determined to be optimal 
by titration using cells from sensitized, healthy donors. 
Transformation was assessed by measuring incorpo- 
rated, radioactive, tritiated thymidine in Iymphocytes 
recovered from cultures using a multiple-cell harves- 
ter. Lymphocyte transformation data from each subject 
were expressed as mean [ + 1 standard deviation (S.D.)] 
counts per minute and as the stimulation index 
(S.I.)—the ratio of stimulated to unstimulated counts 
per minute. The maximum S.I. was recorded for each 
«dose of stimulant with a positive response to PPD being 
an S.I. greater than 3. 


*Winthrop Laboratories, New York, New York. 
*PHA-M, Difco Laboratories, Detroit, Michigan. 
+PPD, Merck, Sharpe & Dohme, West Point, Pennsylvania. 
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PURIFIED PROTEIN DERIVATIVE (PPD) ASSAY 


Fig. 2. Lymphocyte response to PPD stimulation in nonpreg- 
nant PPD-positive controls (npc--) and in PPD-positive pa- 
tients at 28 weeks’ and 36 weeks’ gestation, delivery (D), 24 
hours post partum (PP), and four weeks post partum. Bars 
indicate median values of PPD-reactive lymphocytes. 


Results 


The total number of patients who completed the skin 
testing at registration was 1,420, with 172 identified as 
being tuberculin sensitive, for a prevalence rate of 12.2 
per cent. Suspected recent converters had chest X-rays, 
with abdomens shielded. Post partum, all converters 
less than 35 years of age were given isoniazid prophy- 
laxis for one year, as recommended by the American 
Thoracic Society.? Notably, during the period of our 
study there were no cases of reactivation tuberculosis 
except for the index case. The majority of patients did 
accept isoniazid therapy and were followed for one 
year in a tuberculosis clinic. 

As shown in Fig. 1, there was no significant suppres- 
sion of lymphocyte transformation by PHA stimulation 
throughout the third trimester. However, there was a 
statistically significant increase in lymphocyte blas- 
togenesis by PHA at four weeks post partum. As shown 
in Fig. 2, a significant inhibition of lymphocyte stimu- 
lation to PPD was noted as pregnancy progressed. This 
inhibition was so profound at delivery that lymphocytes 
from parturients were no more reactive than those 
from non-tuberculin-sensitized controls (average PPD 
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S.I. for pregnant controls was 1.4, and for nonpreg- 
nant controls it was 1.3). Lymphocyte reactivity re- 
turned to normal as early as 24 hours post partum and 
at four weeks post partum—complete recovery of 
stimulating capacity was substantiated. These com- 
bined results paralleled individual responses; however, 
only a few patients were tested at all four intervals, 
thereby eliminating any statistical significance in that 
select group. 


Comment 


Early in the study, a high prevalence rate of PPD 
reactivity was noted. Thus, screening procedures were 
instituted to skin test all pregnant patients. Those pa- 
tients who were PPD sensitive and less than 35 years of 
age were treated with isoniazid prophylaxis at a tuber- 
culosis clinic. Chest x-rays were repeated before in- 
stitution of therapy. 

Reports in the literature on the stimulation of lym- 
phocytes with mitogens, such as PHA, during the 
peripartum period are conflicting. Carr and col- 
leagues,” using washed lymphocytes, were unable to 
demonstrate depressed transformation of lymphocytes 
from gravid women. Our data would support these 
findings. However, Finn and associates,” using a more 
subjective method of assessing transformation, and 
Purtilo and co-workers,® using washed lymphocytes 
from gravid women, were able to demonstrate sig- 
nificant transformation suppression. It has been shown 
that PPD acts as an antigen to preferentially cause blas- 
togenesis in a small population of committed lym- 
phocytes.'" 

Our data indicate the accurate correlation of nega- 
tive PPD skin testing with the low stimulation indices 
obtained in both PPD-negative pregnant and nonpreg- 
nant controls (Fig. 2). Lymphocytes from PPD-sen- 
sitized individuals in the nonpregnant state, in early 
gestation, and as early as 24 hours post partum dem- 
onstrated a significant response to PPD antigen. How- 
ever, as pregnancy progressed, the lymphocyte reac- 
tivity of PPD-sensitized patients was depressed to the 
specific antigen (PPD), reaching significance (P — 
0.001) at 36 weeks’ gestation and at delivery. It is noted 
also that nonspecific mitogen stimulation, as demon- 
strated by PHA, remained unchanged. This specific 
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lymphocyte depression reversed rapidly since lympho- 
cyte cultures obtained as early as 24 hours post partum 
responded, as did nonpregnant PPD-positive controls. 

The most likely explanation for these observations is 
that a soluble serum factor produced in late pregnancy 
altered the reactivity of sensitized lymphocytes. Soluble 
serum inhibitors of lymphocyte blastogenesis have 
been investigated. Maraz and Petri? noted that a su- 
pernatant from gravid women and subjects with cho- 
riocarcinoma was capable of inhibiting nonspecific mi- 
togen stimulation of unwashed lymphocytes. This 
serum factor was heat labile and dialyzable.? Using a 
mixed lymphocyte system, Jones and colleagues? were 
able to demonstrate that maternal plasma from gravid 
women in the third trimester of pregnancy contained a 
factor that inhibited blastogenesis. An a-glycoprotein 
isolated from the sera of normal pregnant women has 
been shown to depress the lymphocyte response to mi- 
togens PHA, concanavalin A,'* and PPD.* Moreover, 
this factor has been isolated from term placentas” and 
patients with sarcoidosis, multiple sclerosis, and ad- 
vanced cancer. '® 

The demonstration of a specific lymphocyte-depress- 
ing factor in late pregnancy supports the concept of 
some modification of the immunologic status of the 
mother which is suggested clinically by delayed auto- 
graft rejection," possible depression of PPD skin reac- 
tion, and the maintenance of the conceptus despite the 
antigenically different mother. This postulate has been 
supported further by the studies of Rocklin and asso- 
ciates'* who demonstrated an absence of serum block- 
ing factors, which inhibit lymphocyte responsiveness in 
patients with repeated abortions. 

The clinical impression of a more progressive form 
of secondary tuberculosis occurring in the puerperium 
after reactivation is supported theoretically on an im- 
munologic basis. However, this does not imply that 
reactivation occurs more frequently in the pregnant 
population, as demonstrated by only a single case of 
active tuberculosis among the 172 patients in our study. 


We thank Louis A. Matej for his expert Laboratory 
assistance, Drs. Donald Cox and Joseph Sakakini for 
their support, and Dr. Robert B. Gibbons, Chief, De- 
partment of Medicine, for his invaluable review and 
criticism. 
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Esophageal manometry in pregnant and 


nonpregnant women 


ULF ULMSTEN, M.D. 
GUNNAR SUNDSTROM, M.D. 
Malmo, Sweden 


Esophageal and gastric tone was recorded in six pregnant and six nonpregnant women by means 
of a new technique for intraluminal pressure recordings. The recordings were performed in supine 
and standing positions, at rest, and during swallowing of saliva or water. It was found that the 
pregnant women had lower intraesophageal pressures but higher intragastric pressures compared 
to the nonpregnant women. In one of the pregnant women a negative pressure situation was 
recorded between the stomach and lower esophagus. This patient also complained of severe 
heartburn when she was lying down. Gastroesophageal reflux seems to be aggravated in pregnant 
women since esophageal peristalsis in these patients has lower wave speed and lower amplitude 
compared to nonpregnant women. (AM. J. OBsTET. GYNECOL. 132: 260, 1978.) 


Ir 1s well known that pregnancy is accompanied by 
special symptoms of the upper digestive tract such as 
emesis, eractions, and heartburn. Conflicting data con- 
cerning their etiology have been presented.” Com- 
monly, it has been assumed that during pregnancy- 
gastric tone and esophageal motility are decreased, 
reflections of a generalized relaxation of smooth mus- 
cles affecting also the uterus, ureters, blood vessels, and 
parts of the gut. Particularly in early pregnancy, the 
actual disorders may be aggravated by psychic factors, 
a conclusion supported by the high incidence of these 
symptoms among women who were not pleased with 
their pregnancies.'’ ? Late in pregnancy increased 
intra-abdominal pressure due to the enlarged uterus 
has been suggested as an important factor aggravating 
the patients’ symptoms.' The impact of a decreased 
secretion of saliva during pregnancy has also been dis- 
cussed. 

Esophageal motility has most commonly been stud- 
ied with intraluminal pressure recordings. Varying re- 
sults, most probably due to different recording tech- 
niques, have been reported from recordings during 
both nonpregnant and pregnant conditions." ? 79 

The purpose of the present investigation, which is 
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part of a series of studies of esophageal motility in 
women using a new investigation technique,* was to 
compare esophageal motility including the action of 
the sphincters and the gastric tone in pregnant and 
nonpregnant women. 


Material and methods 


Subjects. Twelve women volunteered to take part in 
the study. Before the investigation they were informed 
of its purpose and they gave verbal consent. The sub- 
jects were divided into two groups: one group of six 
nonpregnant women (NP) and one group of six preg- 
nant women (P) at various stages of pregnancy. The 
subjects are listed in Table I. 

It should be noted that none of the nonpregnant 
women reported any upper digestive disorders. None 
of them used oral contraceptives or any other drugs. 
The pregnant women used only peroral iron and vi- 
tamins and, in one case, mild diuretics. One pregnant 
woman, Patient K. K., complained of heartburn when 
she was lying down. The investigation was not per- 
formed during a fasting state; the women were allowed 
to eat a light meal in the morning, two or three hours 
before the examination. 

Investigation technique. Gastric tone and esoph- 
ageal motility, including the activity in the upper and 
lower sphincter, were studied with a pressure record-, 
ing technique previously described.'® 8 This technique 
allows recording of intraesophageal pressure at three 


» points simultaneously. The actual technique differs 


from previously used methods since the measuring 
apertures of the recording tubes (Fig. 1) are faced to- 
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Table I 


Nonpregnant women (NP) 


Esophageal manometry 261 


Pregnant women (P) 





EM B. O 33 Duplex 
U. A. 33 K..P 27 27 Ab. habitualis 
L'A. 26 K. K 34 28 Heartburn 
B. O. 26 Aor 25 33 Hypertonia levis 
Kz J. 23 M. M 33 37 — 
G: J. 33 M.S 30 34 — 

Total = 6 Mean = 27 Total = Mean = 28 Mean = 31 


ward the center of the catheter; thus measuring ar- 
tefacts due to intervention from esophageal mucosa are 
excluded and the infusion of fluid can be minimized. 
Each tube of the catheter was connected to a pressure 
transducer (EMT-35 Siemens-Elema AB, Stockholm, 
Sweden) and slowly perfused (3 c.c. per hour) with dis- 
tilled water by means of an infusion system (Intraflo 
Sorenson Research Co., Salt Lake City, Utah). The 
pressure signals were amplified by electromanometers 
EMT-311 (Siemens-Elema AB, Stockholm, Sweden) 
and registered on a multichannel recorder (Mingo- 
graph-81 Siemens-Elema AB, Stockholm, Sweden). 

Experimental procedure. The investigation started 
with the subjects in the supine position. The transduc- 
ers were adjusted to the level of the esophagus, i.e., half 
way between the sternum and back. After calibration’? 
the recording catheter was passed nasogastrically and 
all the recording apertures were initially positioned in 
the stomach. The following procedure was then carried 
out twice: 

(1) The second or middle recording aperture of the 
catheter was positioned in the high-pressure zone of 
the lower esophageal sphincter (LES). The position was 
marked on the catheter to facilitate its recognition in 
the next run. The resting activity in the stomach, LES, 
and lower part of esophagus was recorded for one 
minute. 

(2) The catheter was pulled upward. The peristalsis 
after 15 ml. of room-temperature water was swallowed 
was recorded twice on each level of low and middle 
esophageal body, i.e., with the second measuring aper- 
ture of the catheter positioned 3 and 7 cm. proximal 
to LES. 

(3) The second recording aperture was positioned at 
the level of the maximal resting pressure just below the 
pharynx, i.e., the upper esophageal sphincter (UES). 
sI he resting activity and amplitude after 15 ml. of water 
was swallowed was now registered at a higher paper 
speed (50 mm. per second instead of the ordinarly used 
5 mm. per second). 

The subjects were then asked to stand up and the 
transducers were adjusted to the level of the heart. The 


Table II. Esophageal peristalsis in pregnant and 
nonpregnant women (mean + S.E.M.) 







Peristalsis 





2.56* + 0.28 3.67 + 0.24 
3.22 + 0.53 3.66 + 0.68 
7.25 +0.96 9.38 + 0.97 


Peristaltic wave speed (cm./sec.) 
Lower esophagus 
Middle esophagus 
Pharynx > UES 

Peristaltic amplitudes (kPa) 


LES 2.68 +041 2.82 + 0.28 
Lower esophagus 7.18 £0.55 , 7.65.4 0.71 
Middle esophagus 5.74 +045 6.17 + 0.73 
UES 5.63* + 0.59 9.47 + 1.27 


T test for independent samples: p < 0.05*. p < 0.01**, 
p < 0.001***, 


same recording procedure was then repeated twice in 
the upright position. 

During the recording the subjects were sometimes 
requested to cough in order to control adequate 
pressure transmission from the three different record- 
ing channels of the catheter. After completion of the 
investigation the recording catheter was recalibrated. 

Since the principle definitions of the recorded pa- 
rameters have been thoroughly described previously,* 
they are only briefly outlined here: The resting 
pressures were defined as stable baseline mean pres- 
sures during the respiratory cycle unrelated to dugli- 
tation and measured in kPa above atmospheric pres- 
sure. Peristaltic wave speed was measured peak to peak 
calculated from knowing the distance between the 
catheter apertures and the paper speed. The peristaltic 
amplitudes were measured as the height of the peri- 
stalüc wave above atmospheric pressure. According to 
the new international standard they were expressed in 
kPa instead of centimeters of water H5;O (1 kPa ~ 10 
cm. H0). 


Results 


As in the previous study which used the actual re- 
cording technique, it was noted that the recording pro- 
cedure was performed without any side effects from 
the subjects. The measuring catheter was easily passed 
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Fig. 1. Catheter used for recording of intraesophageal 
pressure. Black color indicates glue. The catheter is composed 
of three nylon tubes glued together, except in three instances 
5 cm. apart. At these pressure-sensing sections 1, 2, and 3, the 
recording tubes are free from each other. Notice the measur- 
ing apertures facing the center of the catheter. Due to this 
arrangement fluid but not mucosa can move into the actual 
aperture. The outer diameter of the catheter is ~1.8 mm. 





into the esophagus. In technical respect the recording 
equipment functioned well since the calibrations before 
and after the recordings were in complete accordance. 
The mean results and deviations (S.E.M.) of the re- 
corded parameters in the two groups of subjects, i.e., 
nonpregnant and pregnant women are given in Tables 
II and III. As can be seen in the supine position the 
recorded parameters in some respects differed be- 
tween the nonpregnant and pregnant women. In that 
position both the peristaltic wave speed and amplitude 
were lower in the pregnant compared to the nonpreg- 
nant women. Thus the velocity and amplitude of the 
UES in the pregnant women were 7.25 cm. per second 
and 5.63 kPa compared to 9.38 cm. per second and 
9.47 kPa in the nonpregnant women. Furthermore, the 
gastric tone was higher in the pregnant patents (1.11 
kPa) compared to the nonpregnant (0.57 kPa) women. 
Moreover, the resting pressure of the lower esophagus 
was lower in pregnant women, —0.33 kPa compared 
to —0.13 in the nonpregnant subjects. In the standing 
position no statistically significant differences were 
found between pregnant and nonpregnant women. 
As a rule there was a distinct antegrade peristalsis 
both during dry swallowing and when water was swal- 
lowed. No consistent retrograde respectively non- 
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propagated peristalsis was seen. Figs. 2 and 3 demon- 
strate typical records from the subjects. 


Comment 


When esophageal function is studied in vivo by 
means of intraluminal pressure recording, the tech- 
nique used should allow adequate evaluation of the ac- 
tivity at different parts of the organ simultaneously. 
Furthermore, it should allow proper penetration of the 
sphincter action which may be difficult when con- 
ventional lateral hole catheters are used for pressure 
recordings. 'This is most deleterious since the 
sphincters are important biological valves. Thus the 
LES normally acts as an effective valve between the 
stomach and lower esophagus. An incompetent LES 
will, due to the pressure situation (an intragastric pres- 
sure higher than intraesophageal pressure), facilitate 
passage of gastric content into the lower esophagus. 
According to the results of the present investigation, 
the risk of gastroesophageal reflux during pregnancy 
must be considered increased. Thus the gastric resting 
pressure in pregnant patients compared to the non- 
pregnant patients was increased 1.11 kPa compared to 
0.57 kPa. Simultaneously the resting pressure of 
the lower esophagus was lower in the pregnant wom- 
en, —0.33, compared to —0.13 kPa in the nonpregnant 
women. Since the resting pressure in the lower sphinc- 
ter was 1.57 kPa in the pregnant women and 1.52 in the 
nonpregnant women, the pressure balance between the 
stomach and lower esophagus was only +0.45 kPa (1.57 
to 1.11) in the pregnant women, whereas in the non- 
pregnant women it was +0.95 kPa (1.52 to 0.57). In 
fact in one pregnant patient (K. K. Table I) a negative 
pressure situation was recorded, LES 0.76 kPa and gas- 
tric tone 1.23. This patient also complained of severe 
heartburn in the supine position. 

A decrease in peristaltic speed and amplitude may 
aggravate the effect of a gastroesophageal reflux. The 
present investigation demonstrated a lowering of the 
peristaltic amplitudes in the pregnant women and a 
decrease of the peristaltic wave speed. The latter 
finding is consistent with the findings of Dodds and 
associates? who demonstrated the same in volunteers 
when increasing the intra-abdominal pressure. Nagler 
and Spirow? found that a nonpropulsive motor activity 
of the esophagus existed far more frequently in preg- 
nant women than in nonpregnant women. This could 
not be verified in the present investigation. 

A high incidence of hiatal hernia has been reported 
in pregnancy by Rigler and Enboe® and others. When 
studying a group of pregnant women they detected 
hiatal hernia in 18 per cent of the multiparous and 12 
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Fig. 2. Pressure recording from the u 
requested to swallow 15 ml. of water. 
and move downward. Upper tracing 
tom tracing = lower part of esophagus. A cough a 


pper, middle, and lower esophagus. At the arrow the patient is | 
The peristaltic waves start at the upper part of the esophagus E 
= upper esophagus; middle tracing = middle esophagus; bot- 
ffects all three recording channels equally. To 


facilitate readings, the calibration is shown in centimeters of water instead of kPa; 50 cm H;O ~ 5 J 
kPa. 3 
e cmH,0 
0 

E 

0 3 

id 
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from the upper esophageal sphincter (UES) in one of the subjects. Upper 


e in the pharynx, middle tracing within the UES, and bottom tracing the 
ow saliva. This results 


Fig. 3. Pressure recording 


tracing denotes the pressur 
a pressure in the upper esophagus. At the arrow the patient is requested to swall 
in a sharp decrease in the UES pressure indicating relaxation of the sphincter. Notice that the 


sphincter pressure for a short moment will pass the zero line. 


Table III. Intragastric and esophageal resting pressures in pregnant and nonpregnant women (mean + S.E.M.) 










Nonpregnant 








Intragastric kPa 1.11** + 0.08 0.57 + 0.08 0.42 + 0.33 0.05 + 0.14 

e LES kPa 1.57 +0351 1.52 3: 0.17 0.63 + 0.09 0.23 + 0.14 
Loweresophagus kPa —0.33 + 0.08 —0.13 + 0.18 —0.12 + 0.12 —0.44 + 0.09 

r UES kPa 2.01 x 0.29 1.99 + 0.35 2.79 + 0.57 3.51 + 0.57 
LES intragastric kPa 0.45 + 0.33 0.95 + 0.18 0.14 + 0.41 0.04 + 0.21 


T test for independent samples: p < 0.05*, p < 0.001**, p < 0.01 1*"*, 
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per cent of the primiparous women. It might be argued 
that a rise in intra-abdominal pressure induced by the 
pregnant uterus produces a change in the position of 
the stomach in its relation to the diaphragmatic hiatus. 
This may allow a partial passage of the lower esoph- 
ageal sphincter from its normal intradiaphragmatic 
position into the thoracic pressure area. A proper 
diagnosis of hiatal hernia would require an x-ray exam- 
ination which for ethical reasons could not be carried 
out in our pregnant patients. Concerning the UES, the 
resting pressure was about the same in both the non- 
pregnant and pregnant women. However, the contrac- 
tion amplitudes were much higher in the nonpregnant 
compared to the pregnant women, 9.47 kPa compared 
to 5.63 kPa. 

As seen in Table III the deviations were greater in 
the standing position compared to the supine position, 
and no statistical differences were found between the 
two groups of women. It should be stressed that the 
change in gastric and esophageal tone by standing up 
could to some extent be an effect of the altered level of 
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the measuring receptors in relation to the anatomical 
measuring points. 

It might be concluded that with the presently avail- 
able technique, detailed studies of motility within the 
esophagus and the stomach can be performed both at 
rest and during dynamic situations. In addition, the 
organs can be studied simultaneously, facilitating a 
proper evaluation of the whole upper digestive tract 
including the esophageal sphincters. The present in- 
vestigation of the motility of the upper digestive tract 
reveals that there are differences between pregnant 
and nonpregnant women. The pregnant women have 
lower intraesophageal pressures but higher intragastric 
pressures compared to the nonpregnant women. This 
creates a deteriorated pressure situation facilitating 
gastric content to pass into the lower esophagus. Gas- 
troesophageal reflux is further aggravated in the preg- 
nant women since the esophageal peristalsis in these 
patients has lower wave speed and lower amplitude 
compared to the nonpregnant women. 
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Myotonia dystrophica: Obstetric complications 
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St. Anthony, Newfoundland, Canada 


We describe the course and outcome of 23 pregnancies in six women affected by myotonia 
dystrophica in a large Labrador family. A seventh patient had 14 pregnancies, so that the infertility 
commonly described in this disorder did not apply to this family. The rate of complications was high, 
particularly in respect of polyhydramnios, premature onset of labor, cesarean section, postpartum 
hemorrhage, and neonatal deaths. Polyhydramnios indicated that the fetus was abnormal. Direct 
observation of an atonic uterus at cesarean section supported other evidence that uterine muscle 
may be affected. We also report a newborn infant with the congenital form of myotonic dystrophy, a 
manifestation which has been attributed to the effect of a maternal intrauterine factor upon a fetus 
carrying the gene. (AM. J. OBsTET. GYNECOL. 132: 265, 1978.) 


MYOTONIA DYSTROPHICA (synonyms: myotonia at- 
rophica, dystrophia myotonica, Steinert's disease) is a 
multisystem disorder involving several organs besides 
skeletal muscle. The main feature is a steadily progres- 
sive muscle dystrophy, complicated by myotonia, which 
is a failure of muscles to relax normally after a forceful 
contraction. Ptosis of the eyelids and weakness of the 
facial muscles are early manifestations resulting in the 
drooping “myopathic facies." Weakness also affects the 
sternomastoids and the distal rather than the proximal 
muscles of the limbs. Myotonia is particularly evident in 
the hands and tongue. 

Cataracts, frontal baldness, testicular atrophy, and 
dysfunction of endocrine glands such as thyroid or 
pancreas are frequently associated with the myopathy. 
Mental retardation is not uncommon. 

The disease is familial and is thought to be transmit- 
ted by an autosomal dominant gene, so that males and 
females are affected equally. Half of the offspring of 
an affected individual would be expected to carry the 
gene. The family trees have been regarded in the past 
as illustrating the phenomenon of anticipation, mean- 
ing that each generation is affected earlier and more 
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severely than the preceding one. However, the expla- 
nation is now widely accepted that this apparent antici- 
pation is due to the method of selection of the patients 
and children studied. 

A large family residing mainly in three isolated set- 
tlements on the southeast coastal area of Labrador was 
found to include people affected by myotonia dys- 
trophica. The pedigree is shown in Fig. 1. Out of a total 
of 108 living members 29 people were affected to some 
degree as follows: fully affected—at least three signs, 
29. early disease—one or two physical signs, three; 
cataract only, two; cataract plus two physical signs, one; 
congenital myotonic dystrophy, one. 

During the study of the clinical features it became 
evident that the number of obstetric complications and 
neonatal deaths among affected women was very high. 
These aspects of the disease have received very little 
attention in the literature. For example, in 1967 Hop- 
kins and Wray! found reports of pregnancy and labor 
in only three patients. 

The purpose of this paper is to document the course 
and outcome of 23 pregnancies in six affected child- 
bearing women in the Labrador family and to discuss 
their implications. 


Method of study 


Every living member of the family, whether affected 
or not, was interviewed and fully examined indepen- 
dently by a general physician and an ophthalmologist. 
Particular attention was paid to the facial muscles and 
to percussion of the thenar eminence and tongue for 
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Fig. 1. Pedigree of Labrador family with myotonia dystrophica. Deceased indicated by diagonal line. 


myotonia. A comprehensive ocular examination in- 
cluded inspection of the lens with a Kowa hand-held 
slit-lamp. The two doctors then met to decide which 
members of the family should be regarded as affected 
on clinical grounds. There was close agreement be- 
tween the two assessments. 

It must be emphasized that these examinations were 
conducted in the winter because between break-up of 
the ice and freeze-up the families are dispersed to their 
traditional fishing grounds around many small islands 
along the coast. There are no roads in this area, so that 
access in winter is only by planes fitted with skis: travel 
between the communities is by snowmobile. For these 
reasons electromyography has so far been performed 
on only one patient who was referred to the provincial 
medical school. 

Detailed histories were obtained from all the women 
of the family and records of the pregnancy and deliv- 
ery available at the Nursing Stations and regional hos- 
pital scrutinized. One affected woman (III:31 in the 
pedigree) was followed through her fourth pregnancy 
and delivered by cesarean section. The observations 
made at that operation are reported below. The 94 
hour urinary volumes for this pregnancy were too low 
for the estriol levels, although consistently low, to be 
considered reliable. However, estriol levels had been 
obtained during her previous pregnancy, according to 
the method of Brown and associates,? on specimens 
flown to the provincial capital. 

In order to anticipate the argument that the large 
number of complications was due to the isolated nature 
of the communities or social and housing conditions, 
comparisons were made: (1) with child-bearing mem- 
bers of the family who were affected by the disease and 
(2) with unrelated women in the same communities. 


For the second comparison, the obstetric record of 
every woman in the settlement where the patient lived 
was assessed and matched for similar age, age of first 
parity, and social conditions. Because of the small size 
of the communities, in four instances there was only 
one woman outside the family who closely matched the 
affected person according to these criteria. In the other 
two cases there were two possible matches, and an arbi- 
trary choice was made as to which record should be 
used. 

A brief history has been included of one infant born 
with the congenital form of myotonia dystrophica. 


Results 


Thirteen living women within the family are known 
to have borne children. Of these, seven are affected to 
some extent by the disease, and six are unaffected. The 
oldest woman (II:4 in the pedigree) gave birth to her 
children at home without medical or nursing assistance 
so that no records of these confinements were pre- 
served. In addition to the 11 offspring about which she 
originally told us, there had been three other infants 
who died very soon after birth. (Included as a group in 
the family tree). The history of this woman's preg- 
nancies was therefore considered too unreliable to 
analyze in detail. 

Clinical findings. Some of the general clinical fea- 
tures on which the diagnosis was based in the six 
women under consideration are listed in Table I. The 


eldest (11:9) did not have muscle signs, but demon-, 


strated the characteristic stellate posterior subcapsular 
cataracts of myotonia dystrophica. She is also known 
from her position in the family tree to be carrying the 
gene. 

Obstetric histories. The obstetric histories and 
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Table I. Some clinical features of the six affected parous women (identified by their positions in the pedigree) 








Hand grip myotonia N* Equivocal 

Percussion myotonia of N + ++ + + N 
thenar eminence - 

Percussion myotonia of N + ++ d ++ + 
tongue 

Weakness of sterno- N - + + + N 
cleidomastoid i 

Ptosis N ++ ++ ++ + N 

Orbicularis oculi N ++ + + + + 
weakness 

Cataracts + ++ + ++ + N 

Posterior Mature (ex- White, blue, and Posterior Red punc- 
stellate tracted) red punctate stellate tate 

Electromyogram — — — — — + 

*N = normal, + = affected, ++ = severely affected, — = not performed. 


complications of the six affected parous women are 
summarized in Table II. 

In Table III, comparison is made between these af- 
fected women, the six unaffected women of the family 
who have borne children, and also unrelated women 
from the same communities. The numbers are not 
large. Nevertheless, inspection of the table emphasizes 
the very high prevalence of complications among the 
women affected by myotonia. This is particularly strik- 
ing in respect of polyhydramnios, premature onset of 
labor, breech presentation, requirement for cesarean 
section, retained placenta, and postpartum hemor- 
rhage. The neonatal death rate of six out of 23 preg- 
nancies, together with one stillbirth, is clearly grossly 
abnormal. 

Table IV gives the 24 hour urinary estriol levels for 
the 1972 pregnancy of III:31. 

Direct observation of uterine muscle. In 1976 one 
affected woman (III:31, born on October 4, 1951) was 
closely followed through her fourth pregnancy. She 
had become pregnant again after a period of secondary 
amenorrhea. She had a lower segment cesarean section 
because of a previous section. The live female infant 
appeared normal and cried immediately, but recently 
has been suspected of being affected. 

At the time of the delivery of the baby by fundal 
pressure, 10 units of Syntocinon brand of oxytocin 
were administered by a single intravenous injection 
and a further 10 units placed in the intravenous drip. 
The normal placenta was delivered from its high pos- 
terior site by controlled cord traction. No fragments 
remained. As clamps were being placed on the margins 
of the uterine incision, it was noticed that the uterus 
remained extremely flaccid in spite of the oxytocics 
administered systemically and there was a gush of 
bleeding coming from the placenta site. The uterus was 
delivered through the incision and vigorously mas- 


saged with no effect. Then 0.5 mg. of ergometrine was 
injected directly into the muscle of the fundus with no 
result. The uterus was then manually compressed for 
about 5 minutes until slight uterine contraction was 
occurring and the bleeding had ceased. Tubal ligation 
was then performed. 

The absence of any blanching of the uterine muscle 
following the intrauterine injection of ergometrine at 
an elective cesarean section was unique in the experi- 
ence of the obstetrician. 

Congenital myotonic dystrophy. The affected male 
infant in the fifth generation (V:3) was born to an af- 
fected mother. A normal delivery was reported but he 
was hypotonic at birth. He was admitted to hospital 
twice in early infancy for respiratory infections. He was 
not gaining weight and was investigated at the age of 4 
months. He was still very hypotonic, with marked head 
lag, although his head control was fairly good on 
ventral suspension. The respirations were also abnor- 
mal with suprasternal, subcostal, and some intercostal 
recession. There was prolonged expiration, with an 
expiratory wheeze in all areas. The suspicion of 
myotonic dystrophy was reinforced by electromyo- 
gram, in which "dive-bomber" discharges of myotonia 
were heard in recordings from one quadriceps. 


Comment 


Most authors believe that pregnancy is uncommon in 
dystrophia myotonica," * * especially in those women 
severely afflicted by the disease.’ This rarity of concep- 
tion has been attributed mainly to gonadal atrophy,’ ? 
and Gardy? claimed that ovarian insufficiency was as 
common in women as testicular atrophy in men. Sci- 
arra and Steer* quoted Thomasen’s study of 33 women 
in whom there were menstrual irregularities more fre- 
quently found in those with severe degrees of muscle 
dystrophy. 
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Table II. Obstetric details of six affected parous women (identified by their positions in the pedigree) 









Year of 
pregnancy 





Antepartum 








II:9, born Oct. 1957 
25, 1924 
1966 
III:1, born June 1958 
29, 1936 
1960 
1963 P.E.T., 38 wk. 
1964 Incomplete abortion, 8 wk. 
1965 P.E.T., 34 wk. 
1967 
1970 Polyhydramnios 
I11:3, born May 1958 Breech 
13, 1940 
1959 
1959 Polyhydramnios, breech 
1960 Breech 
1966 Abortion, 12 wk. 
1969 Polyhydramnios, breech 
I1I:7, born Feb. 1971 Urinary tract infection; 
8, 1940 lobar pneumonia; in- 
duction estimated 40 wk. 
1972 Pneumonia 
1974 
III:31, born 1970 A.P.H., 30 wk. Polyhy- 
Oct. 4, 1951 dramnios, 32 wk. 
1971 Threatened abortion, 12 
wk. Induction, 42 wk. 
1972 Placental insufficiency (low 
estriol levelst); breech 
1976 
IV: 27, born Feb. 1974 
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"Octaher i Na 


Intrapartum Postpartum 






L.S.C.S., 40 wk., pro- 
lapsed cord 

L.S.C.S., repeat for pre- 
vious cesarean section 


P.P.H., secondary 


Forceps delivery, fetal 


distress 

N.S.V.D. P.P.H., primary 

N.S.V.D. P.P.H., primary, massive; un- 
conscious for 6 hr. prior to ar- 
rival of blood on coastal 
steamer; puerperal sepsis 

N.S.V.D., 35 wk. 

N.S.V.D. 

N.S.V.D., 32 wk. Tubal ligation performed 


Spont. delivery, 38 wk. 


N.S.V.D., 40 wk. 
Spont. delivery, 30 wk. 
Spont. delivery, 40 wk. 


P.P.H., secondary 


Assisted breech deliv- 
ery, 34 wk. 


Tubal ligation performed 


Vertex delivery P.P.H., primary 


N.S.V.D., 37 wk. Urinary tract infection 

N.S.V.D. 

N.S.V.D., 34 wk. P.P.H., primary; P.P.H., secon- 
dary 

Vertex delivery P.P.H., primary 

L.S.C.S., 38 wk. P.P.H., primary 







L.S.C.S., repeat for pre- 
vious cesarean section 


N.S.V.D., 40 wk. 


Abnormal response of uterus to 
oxytocic agents*; tubal ligation 


P.P.H., primary 


28, 1957 1975 N.S.V.D. 
*See text. 


tSee Table IV. 


Sudden deterioration of muscular weakness at about 
28 weeks of pregnancy was noted several times," ? 5 but 
not in every case. Hopkins and Wray! suggested that 
the exacerbation of the weakness and wasting around 
the seventh month of gestation in their two patients 
might be due to an effect of increased levels of circulat- 
ing progesterone on the cell membrane potential. Tox- 
emia occurred*. Hydramnios was an important sign, 
associated with stillbirths in two pregnancies described 
by Delhumeau, Grosieux, and Rouchy.5 Dunn and 
Dierker’ documented a case of dystrophia myotonica 
associated with hydramnios in two successive pregnan- 
cies. In the second confinement there was delayed swal- 
lowing by the fetus of intra-amniotic Hypaque, a com- 
pound (left arm and vertex) presentation, low birth 
Apgar scores, and neonatal death at 1 hour despite 


endotracheal intubation and intermittent positive pres- 
sure respiration. They speculated that the recurrent 
hydramnios reflected fetal myotonia, impaired swal- 
lowing being a recognized feature of myotonia in the 
newborn. They concluded that dystrophia myotonica 
should therefore be considered as a rare cause of this 
obstetric finding. 

In his exhaustive study of all the patients ascertained 
in Britain as examples of congenital myotonic dys- 
trophy (total 70), Harper? found that hydramnios had 
occurred in 36 per cent of the pregnancies giving rise 
to these affected infants. It was sometimes severe 
enough to require amniocentesis. Harper suggested 
that hydramnios not only indicated the prenatal onset 
of the disease but might also provide a warning sign of 
an affected fetus during the pregnancies of affected 


Volume 132 
ufhber 3 
Fetus 
Body wt. 
Sex (Gm.) Outcome 
M 3,175 Affected 
F 2,693 Normal 
F ? Died at home, age 2 wk. 
M 2,920 approx. Normal 
M 2,720 approx. Died at home, age 3 wk. 
F 2,381 Normal 
M 2,495 Normal 
F 2,183 Sullborn 
3,180 approx. Hydrocephalus, died 
at 45 min. 
M 3,686 Normal 
F 1,360 Died at | hr. 
F 3,005 Normal at birth; later 
affected 
M 2,870 Hydrocephalus; died at 
12 hr. 
M 3,252 Normal 
F 2,665 Normal 
M 2,622 Normal 
M 1,814 Died at 1% hr. 
M 2,410 Birth asphyxia; af- 
fected 
F 2,470 Apneic episodes; af- 
fected. 
F 2,580 Normal at section; 
later affected 
F 3,784 
M 3,800 Affected* 





women. Reduced fetal movements were noted in 24 
out of 52 pregnancies, again supporting the presence 
of muscle involvement in utero.” 

The onset of labor was premature in some reported 
cases.?: ? The difficulties during labor have been at- 
tributed at least in part to abnormal uterine contrac- 
tion. *: * ° Delhumeau and colleagues? thought that 
the abnormalities of cervical dilation in the first stage 
were probably related to the dystrophic process affect- 
ing uterine muscle. Sciarra and Steer* described a 
Negro patient who had a clinically abnormal uterine 
contraction pattern which they interpreted as a man- 
ifestation of the generalized disease. The abnormal 
contractions were corrected by oxytocin infusion. 
Graphic tracings with a tocodynamometer, taken be- 
fore and after oxytocin stimulation, suggested that ini- 
tially there was a prolonged interval from the peak of 
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Table III. Obstetric complications in myotonia 


dystrophica 






F | Family members. | | Family members. | 









Non- | Community 

Affected | affected | comparisons 
No. of subjects 6 6 
Pregnancies recorded 2 36 25 


Antepartum complications: 
Premature labor 
Polyhydramnios 
Pre-eclamptic toxemia 
Antepartum hemorrhage 
Abortion: 

Threatened 
Complete/incomplete 


— h2 o4 Or 


_— ji 
O9 
— 


Intrapartum complications: 
Breech presentation 
Cesarean section 
Prolapsed cord 
Fetal distress 
Forceps delivery or 

ventouse 
Retained placenta 2 l 


Postpartum complications: 
Postpartum hemorrhage: 
Third stage and primary 6 2 l 
P.P.H 
Secondary P.P.H. 3 l 
Puerperal sepsis l 


Neonatal complications: 
Stillbirth 
Neonatal deaths 
Hydrocephalic infant 
Low Apgar score or birth 
asphyxia 


l (twin) 


— K 0o m 





Table IV. Twenty-four hour urinary estriol 
levels— Patient III:31, 1972 


Gestation (wk.) | Estriol mg./24 hr. 


36 9.5 
36% 10.4 
37 8.3 
37% 13.4 
38 10.5 





contraction to complete relaxation, this plateau phase 
of relaxation being shortened by oxytocin. One of the 
cases described by Hopkins and Wray! was interesting 
in that an inert labor was not corrected by oxytocin 
alone at 38% weeks, but 48 hours later, after oral 
quinine sulfate, strong labor ensued from a similar 
infusion. Nevertheless, most authors indicated that a 
lack of voluntary assistance in the second stage also 
contributed to the difficulties encountered during 
labor. ? 5 6 

Further evidence that uterine action may be abnor- 
mal comes from the reports of atonic postpartum 
hemorrhage in these cases,? of retained placenta, qr 
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failure of the uterus to retract after delivery of the 
placenta.' 

Although some of the pregnancies resulted in nor- 
mal children,* * 5 others resulted in mentally defective 
children.? 5 The high stillbirth and neonatal death rate 
was supported by three authors.* ^ '? Pursuing his ge- 
netic study of 54 families containing 70 patients with 
the congenital form of myotonic dystrophy, Harper" 
observed that there was paternal transmission in only 
one case, this form of the disorder being maternally 
transmitted in 51 families. In the form of the disease 
with onset later in childhood or adult life the transmis- 
sion is equally from father or mother. He therefore 
reasoned that the congenital form of the disease re- 
sulted from a maternal intrauterine factor acting on 
those individuals carrying the myotonic dystrophy 
gene. Dunn and Dierker* pointed out that neonatal 
respiratory distress and feeding and swallowing prob- 
lems should alert the pediatrician to the possibility of 
the child being affected, especially where there is a 
positive family history of the disease. 

In that we have described six affected women in all 
stages of the disease, all of whom have conceived at 
least twice, with a total of 23 pregnancies, we do not 
agree that pregnancy is necessarily rare. (In addition, 
the oldest woman of the family, II:4, affected with 
cataract and early systemic signs, had conceived at least 
14 times.) In none of our patients was there reason to 
believe that there was gonadal atrophy. 

The average age of onset of menstruation of seven 
affected women who were menstruating regularly was 
14.3 years. The only example of menstrual irregu- 
lariües was in one girl who had been admitted at the 
age of 12 for dysfunctional uterine bleeding, diagnosed 
as anovulatory menstruation, and who, at the age of 16, 
continued to have short, rather irregular periods. 

In the one case which was followed through preg- 
nancy during the period of the study, worsening of the 
muscular weakness and wasting was not seen, nor was 
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any history of exacerbation of the systemic disease in 
pregnancy obtained from our patients. 

Although we were not convinced that Sciarra and 
Steer's* tocodynamometer tracing represented a myo- 
tonic type of contraction, uterine contraction certainly 
seems to be affected, as evidenced by the much in- 
creased incidence of third-stage abnormalities, as well 
as by our dramatic observation of the flaccid uterus, 
showing no response to ergometrine, at cesarean sec- 
tion. The physiology of labor in these patients invites 
investigation. Direct electromyographic recordings 
from the uterine muscle might give information re- 
garding the quality of its contraction. It would also be 
useful to attempt to assess quantitatively the amount of 
voluntary assistance given by the skeletal muscle in the 
second stage. 

Our case histories reflect many of the other compli- 
cations recorded in the literature: hydramnios, four 
cases; necessity of manual removal of the placenta, two; 
atonic postpartum hemorrhage, nine; low Apgar scores 
and frequent neonatal deaths. Each of the four exam- 
ples of polyhydramnios, occurring in three patients, 
was associated with a stillbirth or neonatal death. We 
concur with Harper? that in this disease it is a sign of 
the gravest significance. Our one infant with the con- 
genital form of the disease was born to an affected 
mother, which also agrees with Harper's!! observations. 

We conclude that the complications of pregnancy 
and delivery in myotonia dystrophica are so frequent 
and so serious that physicians practicing obstetrics 
should be aware of them; that the occurrence of hy- 
dramnios in these patients indicates a high degree of 
fetal risk; and that neonatal respiratory distress and 
feeding and swallowing problems should alert the pe- 
diatrician to the possibility of the infant being affected. 


We thank Drs. W. Pryse-Phillips, G. Beach, and W. 
M. Evans for kindly supplying clinical details. 
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The EkoLife Picture. 


Good gray scale is important, and 
weve got it. But its only part of 
the EkoLife picture. 
When you look at a mov- 
ing fetus —and thats what real- 
time scanning is all about— 
image clarity is equally impor- 
tant. Thats why EkoLifes 
image is 123 lines at 58 
frames per second. 
And should you 
require added contrast to obtain 
maximum structural outlining for more 
accurate measurements, EkoLife gives you a high- 
contrast bistable image instantly with the flick of a switch. 


Extra convenience in a highly portable unit. 


EkoLife is the lightest, smallest unit of its kind 
available today. Weighs only 35 pounds. So its 
ideal for offices, clinics or hospitals where 
easy portability is important. 

Even the transducer is smaller and lighter 
for easier handling and positioning.The camera 
switch is built right into the transducer handle, 

so you dont have to reach for it or ask for assistance. And you have your choice 
of a 3.5 MHz or a 2.275 MHz transducer. 

Digital calipers are standard equipment at no extra cost. They provide 
instantaneous read-out of biparietal diameters and crown-rump measurements. 
The calipers automatically convert the dimensions from the photograph to 


actual size. 
Get the full picture. Send for details today. SIs 
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An effective 


nonhormonal contraceptive 
answers these concerns: 


"I'm worried about "Ican't use 


taking the pill." an IUD.” 





If she finds her contraceptive difficult—or 
feels it might be dangerous—she may not use 
it. That’s probably why an increasing 
number of physicians are recommending 
ENCARE OVAL. So simple, it actually 
encourages the regular use necessary for 
effectiveness. And ENCARE OVAL is free 
from systemic side effects. 
A new level of convenience 
ENCARE OVAL is smooth and small 
for quick, easy insertion without applicators 
or devices. Each oval is individually packaged 
for discreet portability.Spermicidal protection 
occurs ten minutes after insertion and lasts 
for one hour. Because ENCARE OVAL 
‘The diaphragm 1S just may be inserted in advance, it need not be 


interruptive. 


E s A 
too much trouble. ; A high level of effectiveness 
SNCARE OVAL contains a premea- 
sured dose of the potent spermicide nonoxy- 
nol 9 to immobilize sperm on contact. 
Introduced into the vagina as a solid insert, 
the oval gently effervesces in situ, dispersing 
a spermicidal foam across the cervical os. 
This provides highly reliable spermicidal pro- 
tection against pregnancy, when properly 
used. However, no contraceptive method 
provides an absolute guarantee against 
becoming pregnant. 


For all her fertile years 
Since ENCARE OVAL contains no hor- 
mones, it does not disrupt body chemistry. 
That’s why it is a rational alternative when 
contraceptive choice is influenced by health, 
age or maturity of patient. For patients in 
whom pregnancy is contraindicated or poses 
a special risk, the contraceptive program 
should be individualized by the physician. 
As ENCARE OVAL effervesces there 
may be some sensation of warmth; however, 
this should not be a cause for concern. Burn- 
ing and/or irritation of the vagina 
or penis has been reported in a 
limited number of users of 
vaginal contraceptives con- 
taining nonoxynol 9,including 
ENCARE OVAL. If this 
occurs, product use should be 
discontinued. 


encare 
Oval 


anu Eaton-Merz Laboratories, Inc: 


Distributed by Eaton-Merz Laboratories, Inc. 
Manufactured by Norwich-Eaton Pharmaceuticals 
Division of Morton-Norwich Products, Inc.. 
Norwich, N.Y. 13815 
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FOR THE HYSTERECTOMIZED PATIENT... 

whose ovaries have been removed, the classic vasomotor symptoms are usually, 
far more intense and sudden in onset than in the natural menopause: drenching 
night sweats and frequent, intense, hot flushes may occur within days or even 
hours following hysterectomy and bilateral oophorectomy. The ultimate goal of 

therapy is to alleviate the symptoms of estrogen deficiency which prevent the 

patient from engaging in normal activity. Effective replacement therapy with 

PREMARIN (Conjugated Estrogens Tablets, U.S.P.) promptly controls moderate to 

severe vasomotor symptoms in over 90% of such patients. 


FACING LONG-TERM COMPLICATIONS... 

such as postmenopausal bone loss* PREMARIN can be important for the younger 
premenopausal, oophorectomized woman facing a prolonged loss of estrogen 
whose early symptoms may be only a prelude to more debilitating long-term com- 
plications later in life. PREMARIN has been shown to be a valuable agent in retard- 
ing boneloss, with its common sequelae of pain, muscle contracture, and kyphosis. 


PROPER PATIENT MANAGEMENT. 

To hold risk to a minimum, PREMARIN should be administered cyclically, and an 
attempt should be made to determine and prescribe the lowest effective dose. Man- 
agement, however, is no longer complicated by excessive estrogenic stimulation 
of the uterus, e.g., endometrial hyperplasia if hysterectomy has been performed. 


PREMARIN 
(CONJUGATED ESTROGENS 
TABLETS, U.S.P) 

0.3 mg/0.625 mg/1.25 mg/2.5 mg 


SPECIFIC REPLACEMENT THERAPY IN 
THE SURGICAL MENOPAUSE 


*Conjugated Estrogens Tablets have been evaluated as probably effec- 
tive for postmenopausal osteoporosis. See Prescribing Information 
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. | 1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. . 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 

-| about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment’ and on estrogen dose? In view of these findings, when estrogens 
| are used for the treatment of menopausal symptoms, the lowest dose that will control 
| symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
- | reassessed on at least a semiannual basis to determine the need for continued therapy. 
. | Although the evidence must be considered preliminary, one study suggests that cyclic 
. | administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
. all women taking estrogens is important. In all cases of undiagnosed persistent or 
.| recurring abnormal! vaginal bleeding, adequate diagnostic measures should be under- 
| taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
The use of female sex hormones, both estrogens and progestogens, during early 
regnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis;?-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
— | estrogens, it cannot be presumed they would not induce similar changes. Several reports 
- | suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
| defects.'?-'* One case contro! study'* estimated a 47-fold increased risk of limb 
| reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
- | hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
_ | tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
—— | that estrogens are ineffective for these indications, and there is no evidence from well 
= | controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 
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^ DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
— contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
— represent the average composition of material derived from pregnant mares' urine. It contains 

estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 

equilenin, and 17 a-dihydroequilenin as salts of their sulfate esters. 
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INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (Thereis — 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

B Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
Such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens. '? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
TEMA Y AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 

ARNING). 

“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 
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_ following conditions: 1. Known or suspected cancer of the breast except in appropriately 
=- selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
—. dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
~ diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
— ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 


Lb CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
Y 
d 


——_ 


ciated with previous estrogen use (except when used in treatment of breast or prostatic 
- — malignancy). 
_ WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
| postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 
-has raised this possibility.'* There is a need for caution in prescribing estrogens for women 
E _ with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
| of abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
-surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'" 
ET Adverse effects of oral contraceptives may be expected at the larger doses o! estrogen 
- used to treat prostatic or breast cancer or postpartum breast engorgement: it has been 


shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-3? Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?',.3? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.??.?* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolongec 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular of coronary 
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Benign hepatic adenomas should be considered in estrogen users having abdomnal pain 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.** Increased blood 
pressure may occur with use of estrogens in the menopause?’ and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 

PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 


. with an increased incidence of mental depression.??* Patients with a history of depression 


should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, rena! insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet rarest 

c. Increased thyroid og globulin (TBG) leading to increased eer amy e thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow: 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness. enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when an) is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. t 
ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily) 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days. followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily. cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer — 1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865 — Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867—Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1.000. 
PHYSICIAN REFERENCES: 1.Ziel, H.K., et al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., etal: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J. Med. 
294:1262- 1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst. 
A.L. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et al: 
Obstet. Gynecol. 40:287-298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 118:607-615, 
1974. 10. Herbst, A., et. al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A., et al: Obstet. 
Gynecol. 43:118-128, 1974. 12. Sherman, A.l., et al: Obstet. Gynecol. 44:531-545, 1974. 
13. Gal, I., et al: Nature 276:83, 1967. 14. Levy, EP, et al: Lancet 1:611, 1973. 15. Nora, J., et al.: 
Lancet 7941-942, 1973. 16. Janerich, D.T, et al: N. Engl. J. Med. 2971:697-700, 1974. 
17. Boston Collaborative Drug Surveillance Program: N. Engl. J. Med. 290:15-19, 1974. 
18. Hoover, R., et al: N. Engl. J. Med. 295:401-405, 1976. 19. Daniel, D. G., et al.. Lancet 
2:287-289, 1967. 20. The Veterans Administration Cooperative Urological Research Group: 
J. Urol. 98:516-522, 1967. 21. Bailar, J.C.: Lancet 2:560, 1967. 22. Blackard, C., et al: Cancer 
26:249-256, 1970. 23. Royal College of General Practitioners: J.R. Coll Gen. Pract. 
13:267-279, 1967. 23a. Royal College of General Practitioners: Oral Contraceptives and 
Health, New York, Pitman Corp., 1974. 24. Inman, W.H.W., et al.: Br. Med. J. 2:193-199, 1968. 
25. Vessey, M.P, et al: Br. Med. J. 2:651-657, 1969. 26. Sartwell, PE., et al; Am. J. Epidemiol. 
90: 365-380, 1969. 27. Collaborative Group for the Study of Stroke in Young Women: N. Engl. J. 
Med. 288:871-878, 1973. 28. Collaborative Group for the Study of Stroke in Young Women: 
J.A. MA. 231:718-722, 1975. 29. Mann, J.l., et al: Br. Med. J. 2:245-248, 1975. 30. Mann, J.l., et 
al: Br. Med. J. 2:241-245, 1975. 31. Inman, W.H.W., etal: Br. Med. J. 2:203-209, 1970. 
32. Stolley, PD., et al: Am. J. Epidemiol. 102:197-208, 1975. 33. Vessey, M.P, et al: Br Med. J. 
3:123-126, 1970. 34. Greene, G.R., et al: Am. J. Public Health 62:680-685, 1972.35. Coronary 
Drug Project Research Group: 
J.A.M.A. 214:1303-1313, 1970. 
36. Mays, E.T., et ERA Ht > 
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Vaginal Tabdiets 


(Nystatin Vaginal Tablets U.S.P. ) 





Little or no resistance 


“Repeated subculture of Candida a/bicans in increasing 
concentrations of nystatin results in little or no development 
of resistance...’' No occurrence of in vivo resistance 
as a general rule. 


Virtually nontoxic and 
nonsensitizing 


The manual application option 


The fact that a vaginal tablet can be inserted without an 
applicator offers an important option when such a method 
is deemed advisable by the physician. 














Economy 


Your patients can save substantially compared to the cost 
of Miconazole Nitrate Cream or Clotrimazole Vaginal Tablets.* 


Mycostatin Vaginal Tablets 


Nystatin Vaginal Tablets U.S.P 


'Goodman & Gilman, The Pharmacological Basis of Therapeutics, 5th Ed, 1975, p. 1236 
* Based on manufacturers’ published prices to retailers 
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MYCOSTATIN 
Vaginal Tablets 
Nystatin Vaginal 
Tablets U.S.P. 


MYCOSTATIN® VAGINAL TABLETS 
Nystatin Vaginal Tablets USP 


DESCRIPTION: Mycostatin Vaginal Tablets 
(Nystatin Vaginal Tablets USP) are provided as 
diamond-shaped compressed tablets 
containing 100,000 units of nystatin dispersed 
in lactose with ethyl cellulose, stearic acid, and 
starch. 

INDICATIONS AND USAGE: This product is 
effective for the local treatment of vulvovaginal 
candidiasis. Confirm diagnosis by KOH smears 
and/or cultures prior to therapy. Rule out 
Trichomonas and H. vaginalis by appropriate 
laboratory methods since these pathogens do 
not respond to nystatin. 
CONTRAINDICATIONS: Contraindicated in 
patients with a history of hypersensitivity to any 
of the components of the tablets. 
PRECAUTIONS: General—Discontinue 
therapy if sensitization or irritation is reported 
during use. 

Laboratory Tests—Repeat microbiological 
Studies to confirm diagnosis and rule out other 
pathogens before instituting another course of 
antimycotic therapy if there is a lack of 
response to nystatin vaginal tablets. 

Usage in Pregnancy—No adverse effects or 
complications have been attributed to nystatin 
in infants born to women treated with nystatin 
vaginal tablets. 

ADVERSE REACTIONS: Nystatin is virtually 
nontoxic and nonsensitizing and is well 
tolerated by all age groups, even on prolonged 
administration. Rarely, irritation or sensitization 
may occur (see Precautions). 

For full prescribing information, consult 
package insert. 

HOW SUPPLIED: Available in packages of 15 
and 30 individually foil wrapped tablets with 
applicator and in Unimatic®cartons of 50 
single-dose packs per carton—each cello- 
protected single-dose pack consists of one 
individually foil wrapped tablet, one applicator, 
and one “Instructions for the Patient” leaflet. 
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‘The Priceless Ingredient of every product 
is the honor and integrity of its maker’! ™ 
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New! 


Available 
for the first time 
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The ten-year cumulative author and subject 
index to volumes 100-129 (1968-1977) of the 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for your jour- 
nal collection. It is a complete and comprehensive 
reference guide to over 28,000 pages of authori- 
tative articles published in the Journal during 
the past ten years. 


Now these influential papers, appearing be- 
tween 1968-1977, have been cross-referenced to 
include over 23,100 subject entries. Each entry 
lists the complete article title, author(s), volume. 
page, and year of publication. 


The author index lists more than 13,850 con- 
tributors from this period, along with respective 
article title, author-to-author referral, volume, 
page, and publication date. 


The 479-page index is handsomely presented 
in a rust and gold cloth-cover volume. It is a 
must for every library concerned with obstetrics 
and gynecology. Send for your copy of this 
valuable reference today! 


479 pages, 84" X 11", price $28.75 






PN wt 
4 OS s 
o We s 
Ri Le 
"v 4 "^ nee 7 
ay 








“ap a © 


"Vr. 
` 
a. 
P. 










\ saq 


J 





Send me copies of the Ten-year Cumulative 
Index (1968-1977) to the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY (0126-6) at 
$28.75 each. 





[] My payment for $ is enclosed. (I under- 
stand Mosby will pay shipping costs.) 


O Bill me later. (I understand handling and shipping 
charges will be added.) 


Name 





Address 





City. — 1 2 9 8t8te 4,7. 2 2D 


Complete and mail today to The C. V. Mosby Company, 
Attn: Order Processing Dept., 11830 Westline Industrial 
Drive, St. Louis, Mo. 63141 
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FETUS, PLACENTA, 
AND NEWBORN 


Fetal heart rate patterns and development 


in the first year of life 


MICHAEL J. PAINTER, M.D. 
RICHARD DEPP, M.D. 


PATRICIA D. O'DONOGHUE, M.N., P.N.P. 


Pittsburgh, Pennsylvania 


The development of 50 high-risk infants who were provided intrauterine monitoring during labor was 
prospectively evaluated. Twelve infants had normal fetal heart rate patterns, 16 moderate-severe 
variable patterns, and 22 severe variable or late deceleration patterns. The parity, socioeconomic 
status, race of the mothers, and sex of the infants were similar in each group. The infants were 
examined neurologically 48 to 72 hours after birth and at 2, 4, 6, 9, and 12 months of age. Denver 
Developmental Standard testing was performed at 2, 4, 6, 9, and 12 months of age. A statistically 
significant developmental bias was seen favoring those infants with normal fetal heart patterns. 
Fetal heart rate patterns predicted abnormal performance more accurately than did Apgar scores. 
Although this data is incomplete, the duration of ominous fetal heart rate patterns appears to 
adversely affect development. (AM. J. OBSTET. GYNECOL. 132: 271, 1978.) 


AVAILABLE evidence suggests that intrauterine moni- 
toring of fetal heart rate patterns (FHR) and appro- 
priate obstetrical intervention has decreased the inci- 
dence of fetal intrapartum death and improved the 
status of the newborn infant at delivery.'^? As noted by 
others,! the complete value of intrauterine monitoring, 
however, rests in the ability of the obstetrician utilizing 
this technique to use effective intervention in prevent- 
ing brain injury. 

Data are available concerning certain fetal heart rate 


From the Departments of Neurology, Obstetrics, and 
Pediatrics, University of Pittsburgh and Magee Women's 
Hospital. 
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patterns and the status of the infant as judged by 
Apgar score at delivery.? Information is not yet avail- 
able, however, concerning fetal heart rate patterns, 
intervention, and subsequent developmental perfor- 
mance of the child. 

We have undertaken a prospective study of infants 
who have been provided intrauterine monitoring dur- 
ing the labor and delivery process. We have correlated 
the developmental progress as measured by Denver 
Developmental Screening Tests (DDST) and detailed 
neurologic examinations with various FHR patterns 
and Apgar evaluations. This report represents the 
findings of the first 50 infants who have reached their 
first birthday. 


Methods and materials 


Thirty-eight infants comprised the index population. 
These infants were chosen because they demonstrated 
the most “ominous” FHR patterns during the time 
period the study was initiated. Twelve infants with 
normal intrauterine FHR patterns were chosen as a 
control group. All infants were the products of high- 


271 





E E) fé. * d | "n 
OD OCCUPET ND NOT RT C EN. n ee 


14, Ste PNIS set 





Sr ANZ LA g B n à 
c ca C N " | aam ois ? 
í 3 


l. l 3,380 Pudendal 
2. l 3,200 Spinal E 
3. 2 2,520 None C 
4.1 l 3,270 Spinal G 
5. l 3,300 Saddle block P 
6. 2 3,270 None P 
ip 3 2,920 Spinal C 
8.7 2 3,515 Saddle block C 
9. l 3,480 Saddle block P 
10. l 3,340 Spinal P 
11. l 2,920 Saddle block C 
12. ] 3,140 Pudendal C 


*C = clinic, P = private. 
tAbnormal neonatal neurologic examinations. 


Table II. Moderate-severe trace population 





1? 3,690 Epidural 

2. l 3,320 General P 

«d 3 2,480 Spinal and C 

local 
4.* 4 3,060 Saddle block P 
5: l 2,450 Saddle block P 
| epidural 

6.* l 3,210 Epidural C 

7. 2 2,690 Saddle block p 

8.* l 2,500 Saddle block C 

9. 2 2,940 None C 
10. l 3,420 = . Spinal C 
My l 2,630 Saddle block P 
12.2% l 3,240 Saddle block P 
I9:* l 3,170 Spinal C 
14.* l 2,950 General P 
15.ł l 3,380 Spinal E 
16. l 3,170 Spinal C 


* Abnormal neonatal. 
TC = clinic, P = private. 
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Reason for monitoring 





Low forceps Hypertension 
B M Low C/S Oxytocin-CPD induction 
B F Spontaneous Oxytocin 
B F Midforceps Meconium 
B M NSVD Oxytocin augmentation 
W M Low forceps Blood-tinged AF 
B F Spontaneous Meconium 
B F Low forceps Meconium 
W F C/S Teenager-breech 
B M Low forceps CPD-meconium 
W F C/S Breech 
B M | NSVD Pre-eclampsia-teenager 






Reason for monitoring 





Low forceps Bradycardia-oxytocin 
C/S Elderly primipara-inertial labor 
SPROM-oxytocin stimulation 


Low forceps Toxemia-teenager-hypertension- 

amnionitis 

W M C/S Meconium 

B F NSVD PROM 

W- F Low forceps Meconium 

W M Low forceps Meconium 

B M Midforceps Failure to progress postmature- 
abnormality of presentation 

W M Spontaneous Oxytocin augmentation 

W M NSVD PROM 

W F Low forceps Meconium 

W M Low forceps Meconium 

W F Low forceps Suspect IUGR-oxytocin 

W F NSVD Prolonged labor-oxytocin 

B M NSVD Meconium 

Woe 

Wise 

B F 


Mid forceps 


tAbnormal neonatal and abnormal 1 year neurologic examinations. 


risk pregnancies or the fetuses were felt to be a risk 
during the labor process. All infants were 37 weeks or 
more in gestation and weighed within one standard 
deviation of the mean for gestational age. Infants who 
were premature or fetally malnourished were excluded 
because of central nervous system processes other than 
intrapartum asphyxia which may affect subsequent de- 
velopment. Only tracings which were technically satis- 
factory and in which the monitor was removed 30 
minutes.or less prior to delivery were chosen. 

All FHR patterns were interpreted by a perina- 
tologist (R.D.) and infants deemed proper for evalua- 
tion were identified by him. The FHR pattern was un- 


. known to the examiners (M.J.P. and P.O.D.) prior to 


the newborn and subsequent developmental assess- 
ments. The study was explained to the mother and the 
infants' pediatrician and permission was obtained from 
both prior to inclusion of the child in the study. 

Neurologic evaluation, as described by Koenigs- 
berger,* was performed in the neonatal period at 48 to 
72 hours of age. Subsequent follow-up evaluation in- 
cluded detailed neurologic evaluation and Denver 
Developmental Screening Test at 2, 4, 6, 9, and 18 
months of age. An examination was judged abnormal if 
the infant demonstrated any neurologic abnormality 
and/or was below age-anticipated performance on the 
DDST. 

Characterization of the population. The parity of 
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Table III. Severe trace population 





3 


E 3,600 General 
2.1 l 3,640 Epidural C 
$4 l 2,700 Spinal C 
4. l 3,310 Epidural P 
5.8 l 3.180 Caudal P 
6.1 l 2,980 General C 
7.i l 3,020 Spinal C 
8.8 l 3,050 General G 
9.4 l 3,160 General P 
10. 13 2,760 Epidural P 
11.¢ l 2,940 Spinal C 
12.1 9 3,100 Local C 
13.7 3 3,180 General P 
14.1 2 2,740 Saddle block P 
15.1 l 3,300 Spinal C 
16. l 3,420 General P 
17.8 l 3,945 Saddle block P 
18. l 3,210 None C 
19.§ l 2,540 Saddle block P 
Epidural 
20.t l 3,580 None P 
21.ċ¢ 3,370 Saddle block P 
22. l 3,825 Saddle block P 





Socioeco- 
Weight (gm.) | Anesthesia | nomic status* Sex 
C B F 
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Mode of delivery 


NSVD 





Reason for monitoring 


Meconium 


B M Low forceps Meconium-oxytocin 
augmentation-postmature 

B M Low forceps : Meconium 

W F . Midforceps Meconium 

W  F  dMidforceps Mild pre-eclampsia 

B M Low C/S PROM-fetal bradycardia 

B F . Low C/S PROM 

B M Spontaneous . PROM-prob. chorioamnionitis 

W .F  LowC/S Breech-fetal distress 

B F . Low forceps PROM 

W F Low forceps PROM-bradycardia 

W F Spontaneous Meconium-abnormality of 
breech presentation 

W M Low C/S Failure to progress 

W M FACH Breech 

B F . Low forceps PROM-oxytocin 

B F  C/S Meconium 

W M Low forceps Meconium 

B F NSVD Oxytocin 

B F Low forceps PROM-fetal heart rate problem 

W M Low forceps Meconium-oxytocin induction 

B M Low forceps Dysfunctional labor 

W M Spontaneous Abruptio placentae 





*C = clinic, P = private. 

tAbnormal at | year only. 

tAbnormal neonatal neurologic examination. 
$Abnormal neonatal and | year. 


the mother, socioeconomic status, race, sex, birth 
weight, and mode of delivery of the infant are tabu- 
lated in each monitored group in Tables I, II, and III. 


Results 


On the basis of the parameters outlined in Table IV 
the infants were divided into three groups: (1) Normal 
FHR patterns, 12; (2) moderate-severe variable pat- 
terns, 16; and (3) severe variable and late deceleration 
FHR patterns, 22. The results of neurologic and devel- 
opmental testing referable to each group are tabulated 
in Tables V, VI, and VII. 

Normal FHR patterns. Twelve infants with normal 
intrauterine fetal heart rate patterns had a total of 68 
examinations. Five examinations in two infants were 
judged neurologically abnormal. The Apgar scores 
were 7 or greater at one and five minutes in both in- 
fants. All of the children in this group were normal at 
one year of age. 

Two of the infants had abnormal newborn exam- 
imations characterized by hypotonia of the lower ex- 
tremities. The first (Case 4) was consistently normal 
thereafter; an abruptio placentae was detected at the 
time of delivery. The second infant (Case 8) accounted 
for four of the five abnormal examinations in this 
group. Of note is the fact that this infant has a sibling 


who manifested similar neurologic abnormalities and 
developmental delay. 

Moderate-severe variable FHR patterns. Sixteen in- 
fants in this category had a total of 94 examinations of 
which 28 (30 per cent) were found to be abnormal. 
These 28 abnormal examinations were in 12 infants. 
All 16 infants constituting this group had Apgar scores 
of 7 or greater at one and five minutes. One child (Case 
15) was abnormal at one year of age with delay in gross 
and fine motor development. 

Abnormal newborn examinations occurred in 10 of 
the 16 infants (63 per cent). Disorders of tone in the 
lower extremities were found in nine of the infants. 
Infant 6 had a skull fracture with moderate facial 
paralysis. In subsequent examinations four of the ten 
infants had no further abnormality. One child (Case 
15) was found to be abnormal at one year of age. Six 
children had normal newborn examinations. Two chil- 
dren (Cases 5 and 16) with normal newborn exam- 
inations had four subsequent abnormal examinations 
but were normal at one year of age. Five children were 
consistently normal on all examinations. Twelve of this 
group had abnormal examinations during the first 
year. In all but one child these findings were no longer 
present at a year of age. 

Severe variable and late deceleration FHR patterns. 
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Table IV 


1. Moderate-severe variable 
Deceleration to 70 to 80 b.p.m. range for greater than 60 
seconds with 3 contractions or to a rate less than 70 b.p.m. 
for 30 to 60 seconds 

2. Severe variable 
Deceleration to a rate less than 70 b.p.m. for 60 seconds 
or more (prior to pushing) on 2 or more occasions 

3. Late decelerations 
A uniform deceleration of the fetal heart rate of any mag- 
nitude which occurs consistently in the late phase of each 
uterine contraction 


Table V. Normal* 





Neurologic Developmental 


Case 
“| ae Foo 2 [Te [> ia] [7] s] [3 


l. 89 + + + + + + + + + + «+ 
2 99 + + + + + + + + + + + 
3. 89 + + + + + + + + + + + 
4. 89 - + + + + + + + + + «+ 
a ko 
6. 8-9 ere O00 .0-0 t 
7. 8-9 + + +t +t vx t +++ t 
8. 8-9 elie E a A RU MM o4 o 
9. Ee 7 Uwe. cR CR eod. d 
10. 89 + + + + + + + + + + + 
ll 88 + + + + O + + + + 0 + 
12. 10-10 + + + + + + + + + + + 
*+ = Negative findings, — = abnormal findings. 0 = not 
done. 


The 22 infants in this category contained seven chil- 
dren with late deceleration patterns and 15 with severe 
variable patterns. A total of 130 examinations were 
performed with 49 found abnormal (37 per cent). Only 
three children in this category had no abnormal find- 
ings during the first year. Fourteen of the 22 (68 per 
cent) had Apgar scores of less than 7 at one minute and 
4 of the 14 (38 per cent) had Apgar scores of less than 7 
at five minutes. Six children were abnormal at one year 
of age. Sixteen of 22 (73 per cent) had abnormal neo- 
natal examinations; the findings included 12 with 
hyper- or hypotonia, two with increased irritability, one 
with marked clonus, and one who was obtunded. Six of 
16 (37 per cent) with abnormal newborn examinations 
also had abnormal findings at one year of age. The 
seven children with late deceleration patterns all had 
abnormal neonatal examinations. Twenty of 49 (41 per 
cent) of the total of the abnormal neurologic findings 
were in the late deceleration graup. Two the six chil- 
dren who were abnormal at one year of age had late 
deceleration patterns; Case 8 was severely retarded and 
spastic and Case 17 was found to have a severe com- 
munication disorder. 

Four of the 15 children with severe variable patterns 
were abnormal at one year of age. The abnormalities 
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Table VI. Moderate-severe* 








Neurologic Developmental 


apr | Na |2 |e je |» [r2 2 e |o [v 12 


Case 


l.. ‘$9 Dee CE Ok OD 
2. 8-9 i i a eee > 
§. 8-9 = + + ti + + + + + = + 
4. 8-9 — + + + + + + + + + + 
5. 8-9 +t ee R t E B RM t 
6. 8-9 =n RR E En - Fx 
7. 7-9 + + + + + + + + + + + 
8. 9-9 ie Si B 4 e: B X B4 x a 
9. 7-9 + + tit +t + t+ + $F 
10. 9-10 OER SR OR, eee 
11. 8-9 P pot et OO e 
12. 9-9 - + + - - + - + + -+ 
13. 8-9 - +- + t + + + + + + 
14. 8-9 Se oR ee OE st 
15. 8-10 — o ee Re oie Se eS 
16. 7-8 + = +- — + + + + + + 
*+ = Negative findings, — = abnormal findings, 0 = not 
done. 


Table VII. Severe* 










Neurologic Developmental 

Case 
arar |ne | 2 [e 5j» rz |2 | eor 
l. 3-8 | ee i 94:94 T [R6 M 
2. 9-10 octo o4 BR o—o—-o o4 Bb à ékRo v6 
3: 8-9 me eR odo o4RB I4 Im 
4. 5.8 a Se ox. 45 E x4 o4, 44 
5. 8-9 -— P e o A - 
6. 4-8 — 4o ee ee a ee e a EE > 
Tus "Ret — kRoBo4z Reo 
8. 5-8 ME ER A E CEA ye eae carte wi o 
9. 3-6 -— c cw «Qo E D hac 0 2 
10. 1-7 To dct o—o—o 4. o RB B GGBRunj jx = 
ll. 6-7 sna tA a ee Pe SP ee fe 
12. 18-7 = * = + Fit o4 o «x 4b + + 
1$. , 2158 LM RN LL NI NM LN eee 
14. 2-9 DL a. EL IN. UE MEL NC iE ir. 
15. 7-8 - + + - -—- t + + + + + 
16. 1-3 w-— -—— oo A A ei G 
17. — 1-8 euo E DOMUS PE, mic ee Rae e mt ih DE 
18. 8-9 oct BtoB ke Ft FeO EOE xot 
19. 8-9 le ee ee 0 I xz * 
20. 9-9 TOUR SRO) RUBRA E b 
21. 8-9 = F 4o RoRo4BFewR deb 
22. 3-5 -— o» *RoBR 4T RR ESSA 
*+ = Negative findings, — = abnormal findings, 0 = not 


done. 


included squint and developmental delay (Cases 2 and 
5), hypotonia and an absent parachute response (Case 
13), and an absent parachute reflex (Case 19). None of 
the four children who were abnormal at one year qf 
age with the severe variable pattern had low Apgar 
scores. Three of the four had abnormal newborn ex- 
aminations. 

Inspection of Tables I, II, and III shows that the 


» maternal parity, race, sex, birth weights, and socioeco- 
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Table VIIIA. Moderate-severe FHR pattern data 
Minutes Minutes 
monitored — 


Abnormal neonatal exam 
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Normal neonatal exam 
152 
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370 
267 
234 
566 


Minutes 
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nomic status of idi: group is similar, negating, in this / hi 
study, a bias of these factors on development. Tables ^ S 
VIIA and VIIIB categorize, on the basis of the neona- - 
tal examination, the nature of the total monitoring ex- 
perience. The total monitoring time with percentage, P^ 
duration of abnormality, and period of occurrence in - 
the labor process is illustrated. The information is. 
further correlated with outcome data. 

Comparison of the outcome of infants with normal 


FHR patterns to those with moderate-severe variable, 
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severe Danis and late deceleration FHR patterns by 
means of the chi square analysis shows a highly 


| significant difference in favor of those infants with 


. normal FHR patterns (Table IX). 


Comparison of the outcome of infants with moder- 


J ate-severe variables to those with severe variable, late 


deceleration FHR patterns, however, fails to disclose a 
significant difference in outcome (Table X). Analysis of 
the sequential development in these two groups, how- 


ever, is of interest in that both groups have a high 
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Table IX 






Severe 
and late FHR 





Normal evaluations 63 48 
Abnormal evaluations 5 82 
X? = 19.92 
= (0.00 










Moderate- 
severe FHR 


Severe 


and late FHR 






Normal evaluations 66 82 
Abnormal evaluations 28 48 
X? = 1.94 
P= 0,27 


——————— 


percentage of neurologic abnormalities noted in the 
newborn period (62 per cent and 73 per cent, respec- 
tively), but by the time of assessment at one year of age 
only one of 16 infants (6 per cent) in the moderate- 
severe variable deceleration group was abnormal while 
6 of 22 (37 per cent) of the severe variable, late decel- 
eration group were abnormal at one year of age. In 
addition, the children with the most severe sequelae 
were found in those having late decelerations (Cases 8 
and 17). 


Comparison of the FHR pattern, Apgar assessment, 
and development in the first year of life is also of inter- 
est. Fourteen infants had low Apgar scores if one uses 
the criteria described by Schifrin and Dame,? Apgar 
scores less than 7 at one or five minutes. Twenty-eight 
of the newborn neurologic assessments were abnormal. 
Ten of 28 (35 per cent) of the abnormal neurologic 
assessments were predicted by one-minute Apgar 
scores and 4 of 28 (14 per cent) by low five-minute 
Apgar scores. Low Apgar scores at one minute served 
as a false positive predictor in four cases. Twenty-six of 
28 (92 per cent) of the infants with abnormal neurolo- 
gic assessments demonstrated abnormal fetal heart rate 
patterns, moderate-severe and severe-late. The entire 
population had a total of 82 abnormal assessments in 
the first year of life. Thirty-two of 82 (39 per cent) were 
predicted by low one-minute Apgar scores and 13 of 82 
(16 per cent) by low five-minute Apgar scores. Sev- 
enty-seven of 82 (91 per cent) were predicted by ab- 
normal FHR patterns. At one year of age FHR patterns 
again appeared to be more predictive; all seven ab- 
normal children had abnormal FHR patterns (six se- 
vere, one moderate severe) while only three of seven 
had low Apgar scores at one minute and one of seven 
had low Apgar scores at five minutes. Intrauterine 
monitoring FHR patterns did not appear to be over- 
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sensitive compared to Apgar scores when the neonatal 
condition was judged by neurologic examination. Of 
those infants with low Apgar scores 10 of 14 (71 per 
cent) were abnormal on neonatal examination while 10 
of 16 (63 per cent) of those with moderate-severe pat- 
terns and 16 of 22 (73 per cent) of those with severe- 
late FHR patterns were abnormal on neonatal neuro- 
logic evaluation. The more severe the FHR pattern, the 
more likely the infant was to have abnormal findings in 
the neonatal period. 

As noted by Schifrin and Dame? abnormal FHR pat- 
terns were a conservative indicator of Apgar scores. In 
this study none of 16 with moderate-severe variables 
had low Apgar scores, while 14 of 22 (64 per cent) with 
the severe-late patterns had low Apgar scores at one or 
five minutes. There then appears to be a strong corre- 
lation between Apgar scores and severity of pattern 
independent of maternal or fetal data or other moni- 
toring data such as baseline variability. We have insuf- 
ficent data, however, to assess the effect of baseline 
variability or tachycardia on subsequent development. 


Comment 


Intrauterine FHR patterns appear to be an impor- 
tant, sensitive indicator of asphyxia and predictive of 
development as judged by neurologic examination and 
DDST in the first year of life. We have found that the 
most common neurologic abnormality (23 of 28) noted 
in the perinatal period following asphyxia is hypotonia 
of the lower extremities, as judged by popliteal angle, 
heel-to-ear maneuvers, and lower extremity recoil. 
This finding in the human newborn infant correlates 
well with the area of the fetal monkey brain most in- 
volved in prolonged partial asphyxia. Meyers and as- 
sociates? found the high parasagittal region involved 
earliest and most severely in the process. Extension 
medially from the watershed area would involve the 
relatively small area of leg representation on the 
homunculus resulting in more apparent involvement 
of the lower extremities. 

In this study intrauterine FHR patterns correlated 
better with sequential development in the first year of 
life than did Apgar scores. This finding is not surpris- 
ing in that Apgar scores only give information con- 
cerning that status of the infant at birth. Intrauterine 
FHR patterns on the other hand give information re- 
garding the duration and severity of asphyctic insult 
as well as its mechanisms of production. The finding 
that 7 of 38 monitored infants with abnormal FHR 
patterns are abnormal at one year of age despite stan- 
dard intervention procedures is disturbing. The de- 
gree of abnormality is slight in five of the seven, how- 
ever. The natural history of neurologic abnormalities 
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noted in those infants with abnormal intrauterine 
FHR patterns is one of gradual improvement. 
Twenty-one of 28 of these newborn infants judged 
abnormal at 48 to 72 hours of age are normal at one 
year of age. Examination of Tables VIIIA and VIIB 
discloses that the duration of abnormality in those in- 
fants with "ominous" FHR patterns and abnormal 
neonatal assessments is longer than that in those with 
normal neonatal assessments, but this information 
cannot be completely analyzed as the duration of in- 
trauterine monitoring is not identical. 

Quilligan and Paul® have noted the financial benefit 
to be derived from intrauterine monitoring in prevent- 
ing gross neurologic deficit. The complete value of in- 
trauterine monitoring, however, appears to lie in early 
identification and prevention of less severe insults to 
the fetus which may predispose to developmental prob- 
lems in the areas of speech, hearing, and learning. 
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Further follow-up of this population will be of value in 
assessing the impact of this degree of asphyxia as de- 
termined by fetal heart rate patterns and subsequent 
performance at school age. Until information regard- 
ing the school-age performance of children exhibiting 
these abnormal FHR patterns is known, we advocate 
close follow-up and early intervention. 

Preliminary data have been presented to support the 
value of intrauterine monitoring in a preterm popu- 
lation preventing respiratory distress syndrome.? It 
would appear that intrauterine asphyctic insults are of 
more clinical significance in the preterm than term 
population. Follow-up studies of preterm infants who 
have been afforded intrauterine monitoring and ag- 
gressive intervention during the labor and delivery 
process compared to premature infants who have been 
delivered conventionally will be of interest in evaluat- 
ing the complete value of intrauterine monitoring. 
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Antepartum evaluation of the pre-ejection period 


of the fetal cardiac cycle 


YUJI MURATA, M.D. 

CHESTER B. MARTIN, Jr., M.D. 
TSUYOMU IKENOUE, M.D.* 
PETER. S..LU 

Los Angeles, California 


The pre-ejection period (PEP) of the cardiac cycle was studied in 65 antepartum fetuses by means 
of a noninvasive technique which used simultaneous recordings of abdominal fetal 
electrocardiogram (FECG) and ultrasound fetal Doppler cardiogram (FDCG). Although most of the 
fetuses were products of high-risk pregnancies, 45 fetuses had uneventful perinatal courses. The 
PEP's from these fetuses demonstrated a significant positive relationship with gestational age 

(p « 0.01). Uterine contractions induced for antepartum stress testing of the fetus were found to 
prolong the PEP by approximately 9.1 per cent in five cases (four fetuses). The average PEP of 
antepartum fetuses between 38 and 40 weeks was shorter than that of intrapartum fetuses by 
approximately 9.5 per cent. Comparison between clinical outcome and the PEP's of the fetuses who 
were born within a week after the last determination of PEP revealed a strong correlation between 
prolonged PEP duration and abnormalities in the perinatal course. (AM. J. OBsTET. GYNECOL. 132: 


278, 1978.) 


THE SYSTOLIC time intervals of the fetal cardiac cycle 
have recently been studied intensively by several inves- 
tigators. From a clinical standpoint, the pre-ejection 
period (PEP), which is defined as the interval between 
the onset of the Q-wave of the electrocardiogram 
(ECG) and the beginning of ventricular ejection, has 
been regarded as the most useful in evaluating the 
myocardial function. The results reported previously 
are not totally in agreement. Observations of simul- 
taneous FECG and phonocardiographic recordings 
showed that both the Q-S, and S,-S, intervals were rel- 
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atively constant over a wide range of heart rates during 
labor. In this study, prolongation of Q-S, was found in 
only one severely distressed fetus.' Organ and co- 
workers,” using simultaneous recordings of FECG and 
ultrasound Doppler cardiogram (DCG), measured an 
average PEP of 70 + 10 msec. in intrapartum human 
fetuses. Shortening of the PEP was observed during 
hypoxia in fetal lambs, whereas umbilical cord occlu- 
sion produced lengthening of the PEP as measured by 
ECG and arterial pressure tracings.? These same pat- 
terns of change in PEP during acute hypoxia and cord 
compression were observed in human fetuses during 
labor from FECG-DCG recordings.* 

A preliminary study from our laboratory of intrapar- 
tum human fetuses by FECG-DCG recordings demon- 
strated that the PEP duration increased with gesta- 
tional age, and that the average PEP of normal fetuses 
between 38 and 40 weeks of gestation was 70 + 2.38 
msec. Also, prolongation of PEP was observed in eight 
fetuses with abnormal heart rate patterns during 
labor. Systematic studies of PEP in chronically in 
strumented fetal rhesus monkeys demonstrated that 
the PEP increased with advancing fetal age and with 
increasing systolic and diastolic blood pressure.* The 
PEP showed strong inverse linear correlation with fetal 
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Fig. 1. Simultaneous recording of abdominal fetal ECG (top) and fetal Doppler signals (filtered) 
(bottom). F, Fetal QRS complex; M, maternal QRS complex; Mc, Mo, atrioventricular valve closure 
and opening; 4o, 4c, Semilunar valve opening and closure. 


arterial pH. The PEP also increased significantly dur- 
ing nonacidemic hypoxia, although the magnitude of 
the change was less than with acidosis.* 

Attempts have been made to process the data at real 
time speed as a step toward clinical application of the 
PEP,” 8 however, these have been limited to human 
intrapartum fetuses or animal fetuses from which di- 
rect FECG could be obtained. Although the feasibility 
of studying fetal systolic time intervals using abdominal 
fetal ECG and DCG recordings has been demon- 
strated,” '° studies of the PEP of antepartum human 
fetuses relative to subsequent fetal outcome have not 
been reported. 


Patients and methods 


Simultaneous recordings of FECG and FDCG were 
obtained from antepartum patients. Suction cup elec- 
trodes were placed on the maternal abdomen and 
positioned to obtain the clearest FECG signals. These 
signals were amplified by a Tektronix physiologic 
monitor and were recorded on magnetic tape together 
with the FDCG obtained from a Kretz MCG-2 (2 MHz) 
fetal pulse detector. Following the technique previously 
described, the tapes were subsequently played back at 
an eight-fold increase in speed through the appropri- 
ate filters into an ink-writing recorder (Elema Mingo- 
graph Model No. 24 B). The effective paper speed of 
this recorder was 50 mm. per second. The PEP was 
measured manually as the distance from the onset 
of the QRS complex on the FECG to the onset of 
the semilunar valve opening signal (Ao) on the FDCG 
(Fig. 1). | 

The means and standard deviations of the R-R inter- 
vals and PEP's were calculated from 20 fetal cardiac 
cycles in each determination. The measurements were 


Table I. Complications of pregnancy 


Complication 





Diabetes mellitus (all classes) 25 
Pre-eclampsia 
Chronic hypertension 
Rh isoimmunization 
Suspected fetal distress 
Suspected intrauterine growth retardation 
Fetal arrhythmia 
Previous poor obstetrical history 
Prolonged pregnancy (742 wk.) 
Premature labor 
Systemic lupus erythmatosus 
Cardiac failure 
Suspected amnionitis 

Total 


o 
les oe tein os we SaaS 





made on portions of the record obtained when no 
uterine contractions were present. The patients from 
whom either clear FECG or DCG could not be obtained 
were not included in the study. Approximately 19 per 
cent of the patients in whom recordings were at- 
tempted fell into this category. 

Ninety-one satisfactory determinations of the fetal 
PEP were obtained from 65 antepartum patients. Most 
of these patients were being followed and treated in 
special-care clinics or as inpatients because of one or 
another complication of their pregnancies (Table I). 
All were subsequently delivered in Los Angeles Coun- 
ty -University of Southern California Medical Center. 
FECG-DCG recordings were usually performed im- 
mediately before contraction stress testing (CST)"; 
however, three determinations were made immediately 
after the CST and four patients had measurements 
performed both just before and immediately following 
the CST. The technique for recording and measuring 
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Fig. 2. Correlation between the PEP and gestational age of fetuses with normal outcome. Multiple 
determinations on individual fetuses at different gestational weeks are connected by lines. e = values 
obtained immediately after contraction stress testing of the fetus. 
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Fig. 3. Correlation between the PEP and gestational age of fetuses with normal outcome. The shaded 
area shows the normal range of the PEP defined by fifth and ninety-fifth percentiles. Dots signify 


mean values for individual gestational weeks. 


PEP was exactly the same whether the measurement 
preceded or followed the CST. The results of the PEP 
studies were not available to the physicians involved in 
patient management. 

Fetal heart rate monitoring was performed on most 
of the fetuses by an indirect technique (phonocardio- 
gram or Doppler ultrasound) during the antepartum 
CST, and also by a continuous direct technique (fetal 
electrode and intrauterine catheter) during the in- 
trapartum period. The abnormal group of fetuses in 
this study consisted of the fetuses who developed late 
decelerations either antepartum or intrapartum and/or 
who subsequently had complicated neonatal courses. 
The fetuses who had uneventful antepartum, intrapar- 


tum, and neonatal courses were selected to determine 
the normal range of the PEP in relation to gestational 
age. Gestational age was calculated from the first day of 
the last menstrual period, if this agreed with clinical 
findings and immediate neonatal findings. If all of 
these were not in agreement, the gestational age was 
estimated from the newborn examination. In analyzing 
the relationship between the duration of PEP and 
fetal-neonatal outcome, only fetuses who had at least 
one determination of the PEP within a week before he 
date of delivery were considered. 

Three patients with fetal arrhythmias were excluded 
from both the determination of normal PEP in relation 
to gestational age and the correlation of PEP duration 
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37 38 39 40 41 42 


Fig. 4. PEP's from 14 fetuses who had prolonged PEP's and/or abnormal perinatal courses. One 
patient (A. B.) who had a stillbirth with a PEP of 89.9 msec. is excluded because of uncertain 


gestational week. 


with fetal outcome. All of these arrhythmias were 
thought to be premature atrial contractions, and none 
of these fetuses showed any recognizable change in 
ORS configuration or duration. 


Results 


Five pairs of PEP determinations were obtained both 
immediately before and after a CST from four fetuses 
who subsequently showed normal courses during the 
perinatal period. The R-R intervals of the FECG were 
shortened by approximately 6.2 per cent after the CST 
in four of the five cases; however, the change was not 
statistically significant (0.5 > p > 0.1 by paired t test). 
The PEP was prolonged consistently after the CST in 
all five cases. The prolongation was approximately 9.1 
per cent and the change was statistically significant 
(0.05 > p > 0.02 by paired t test). 

In spite of the complications of pregnancies, there 
were 45 patients (63 determinations) whose fetuses 
were retrospectively considered to be normal. The 
PEP's from these fetuses are shown in Fig. 2 plotted 
against the corresponding gestational ages. Three PEP 
values taken only after CST are indicated by double 
circles. The PEP’s from the fetuses who had two or 
more determinations are connected by lines. Although 
, five fetuses showed shortening of PEP with advancing 
gestational age, the over-all tendency is a linear pro- 
longation of the PEP with increasing duration of preg- 
nancy (PEP = 1.52 x gestational weeks + 4.08, r= 
0.73, n = 63, p < 0.01 (Fig. 3). 

The weekly increment of the PEP was calculated 
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to be 1.8 + 2.4 msec. (mean + 1 S.D.) from the 11 
normal fetuses who had two or more PEP determina- 
tions, excluding two values obtained immediately after 
the CST. 

Fig. 3 represents mean, and fith and ninety-fifth per- 
centiles of the PEP's in each week of gestation from 33 
to 40 weeks, defining the 90 per cent confidence limits 
of the PEP's as a shaded area. 

Forty patients were delivered within a week after the 
last PEP determination. The PEP's from 12 fetuses re- 
vealed prolongation above the ninety-fifth percentile 
for the appropriate gestational age. The PEP's from 
these 12 fetuses and from three fetuses who showed an 
abnormal outcome in spite of the normal PEP values 
are illustrated in Fig. 4. One patient whose fetus 
showed a markedly prolonged PEP of 89.9 msec. and 
subsequently was stillborn was not included in this 
figure because of its uncertain gestational age. More 
detailed information from these 15 fetuses is listed in 
Table II. The summarized results of correlations be- 
tween the duration of PEP and fetal outcome are given 
in Table III. There was a highly significant association 
between prolongation of PEP antepartum and sub- 
sequent abnormalities in the antepartum, intrapartum, 
or neonatal course (p < 0.001 by Fisher exact prob- 
ability test). 

Four determinations from three fetuses with ar- 
rhythmia exhibited a consistent tendency: the PEP was 
markedly prolonged after the short R-R interval and 
was normal or slightly shortened after the long R-R 
interval. The PEP durations following the R-R intervals 
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Table II. Detailed information regarding 15 abnormal fetuses 






Antepartum 





A. Fetuses with prolonged PEP: 


Mate ten 






Neonatal course 


1 /D.Hen.. 61.18 31 CST (+) C/S l 4 Small for gest. age, 
prolonged neo- 
natal acidosis, 
RDS, hypotonia 

2. €.C 67.78 34 Normal C/S 5 6 A Markedly de- 
pressed hypo- 
calcemia 

8: .A-T 61.35 33 CST (+) non- C/S 7 9 PDA, RDS, sacral 

reactive FHR agenesis 

4 M.j 66.88 34 Rh (—), Zone Primary C/S 8 8 Hct. 18, exchange 

III transfusion 

5 C.Al 64.16 34 None Late deceleration C/S 7 9 Hypoglycemia 

6 R.O. 71.58 36 CST (+) C/S 6 8 | RDS, hypotension, 
heart murmur 

fee Fal E 75.04 37 CST (+) Normal Spontaneous 9 9 Normal 

vaginal 

8 D.Her. 72.69 39 None Late deceleration C/S 9 9 Normal 

9. AS 85.36 41 CST (+) C/S 9 9 Small for gest. age, 
hypoxemia and 
acidosis, hypo- 
glycemia 

10 .C. Ar. | 80.5 4l CST (+) C/S 4 9 Hypoglycemia 

E OLEO 81.59 42 None Late deceleration C/S l 5 Neonatal death— 

RDS 
I2. A B. 89.91 ? CST (+) C/S 0 0 Antepartum death 
B. Fetuses with normal PEP and abnormal outcome: | 
13 Z.M. 60.81 . 35 None Late deceleration Spontaneous 6 8 Normal 
in late labor vaginal 
14° M. P. 70.22 40 CST (+) C/S 6 8 Normal 
]J5: AL. 71.68 40 CST (+) C/S 2 8 Normal 





Table III. Antepartum determination of PEP 






Fetal distress 





Normal 25 3 
Prolonged l 11 





corresponding to the baseline FHR fell between those 
following the short and long R-R intervals. 


Comment 


The PEP's of the antepartum fetuses in the normal 
group were generally found to be shorter than those of 
normal fetuses of equivalent age during labor. The 
values obtained from antepartum and intrapartum 
fetuses between 38 and 40 weeks' gestation were 
63.9 + 3.7 msec. (N = 31) and 70.0 + 2.4 msec. (N = 
12),? respectively, a difference of approximately 9.5 
per cent. Timing the onset of ventricular depolari- 
zation from the abdominal FECG, which does not al- 
ways offer an ideal configuration of the fetal ORS 
complex, might be artificially responsible, in part, for 


the shorter PEP measured in the antepartum fetuses. 
The PEP prolongation may also be due to a slight fetal 
hypoxia and/or acidemia caused by the uterine con- 
tractions. Consistent prolongation of PEP by approxi- 
mately 9.1 per cent immediately following CST sup- 
ports the latter hypothesis. 

The patient population studied here must also be 
taken into consideration. The fetuses who did not have 
any abnormalities have been assumed to be normal in 
this study. However, those fetuses were still products 
of complicated pregnancies. The "normal" PEP's cal- 
culated here may in actuality represent somewhat pro- 
longed intervals because of the maternal and feto- 
placental problems, or shortened ones because of 
adequate therapy and bed rest which possibly im- 
proved fetal condition. 

The antepartum fetuses in this study exhibited an 
increase in the PEP with advancing gestational age. , 
Wolfson and associates'? have recently reported similar 
findings. These observations are in keeping with our 
previous findings in human fetuses during labor? and 
in longitudinal studies of fetal rhesus monkeys.® The 
weekly increment of the PEP from the 11 normal 
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fetuses with multiple PEP determinations was 1.8 + 2.4 
msec., which coincides fairly well with the average 
weekly increment of 1.5 msec. calculated from all the 
normal fetuses between 33 and 43 weeks' gestation. 
Previous studies from our laboratory yielded a value of 
2.0 msec. as the average weekly increment of the PEP 
from normal intrapartum human fetuses between 38 
and 40 weeks’ gestation.” The weekly increment in PEP 
duration in rhesus monkey fetuses during the last third 
of pregnancy was 1.3 msec.,* not greatly different from 
the rate of increase in human fetuses. Lengthening of 
PEP with increasing age continues during infancy and 
childhood.” 

The relatively large standard deviation of the weekly 
increment in PEP (1.8 + 2.4 msec.) in the 11 fetuses 
studied serially results from the fact that three fetuses 
showed a decrease in PEP from previous values on a 
single occasion and one fetus exhibited a decreasing 
trend over three measurements. A single drop in PEP 
among the serial values could be explained on the basis 
of acute cardiovascular changes, including increased 
adrenergic drive of the fetal heart which may have oc- 
curred accidentally during one of the measuring ses- 
sions. The serial decrease, and indeed some of the iso- 
lated shortenings, may represent improvement in fetal 
condition as a result of bed rest or other therapeutic 
interventions. 

Since the standard deviation of PEP in the 20 indi- 
vidual cycles measured for a single determination aver- 
aged 3 msec., the weekly PEP increment of 1.8 msec. 
may be below the resolving ability of the present 
technique. This question was not studied, for we did 
not perform duplicate determinations on the same day 
or successive days in order to test reproducibility and 
precision. From the clinical standpoint, however, serial 
determinations of PEP by this method can detect a 
sudden significant increase in PEP, as seen in Fig. 4 
(Patient D. Her.). 

Among 40 patients who had their last fetal PEP de- 
termination within a week of delivery, three fetuses 
with normal PEP values exhibited late decelerations on 
CST (M P., A. L.) or during labor (Z. M.). These might 
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be considered false-negative PEP results. The question 
cannot be answered for M. P. and A. L., for these 
fetuses were delivered by cesarean section without 
labor. The initial Apgar scores in these cases may have 
reflected the effects of anesthesia; both fetuses were 
scored 8 at 5 minutes. The remaining fetus, Z. M., de- 
veloped mixed variable and late decelerations only 
after 12 hours of labor. Obviously, the fetoplacental 
status in this case could not have been greatly com- 
promised. | 

Patient L. G. may be considered a false-positive pre- 
diction. The PEP determination was performed im- 
mediately prior to a CST at 37 weeks' gestation. Both 
the PEP and CST revealed abnormal results. This pa- 
tient later went into spontaneous labor, and intrapar- 
tum FHR monitoring showed no ominous patterns. A 
possible explanation of the positive antepartum tests 
might be transient fetal distress due to maternal aor- 
tocaval compression. The brachial blood pressure 
showed a 10 mm. Hg fall in both systolic and diastolic 
values during the CST. 

A practical difficulty in using the PEP as an indicator 
of fetal well being antepartum is how to interpret the 
values of fetuses whose gestational age is not known. In 
these cases, the difference in PEP before and after a 
defined stress given to the fetus may be of use, and 
further investigation of this possibility is needed. 

The changes in PEP caused by arrhythmias have 
been well documented.'? Of particular importance in 
the production of these changes are alterations in dias- 
tolic filling and, therefore, preload brought about by 
the variations in the duration of diastole. The fluctua- 
tions in PEP duration observed in our three fetuses 
with arrhythmias are compatible with this mechanism 
in that shortened PEP's followed the longer R-R inter- 
vals (greater preload) and the reverse. Other contribut- 
ing factors may have included changes in arterial 
pressure (afterload) and possible asynchrony of ven- 
tricular contraction. Part of the variation in PEP may 
also have reflected fluctuating myocardial dysfunction 
due to the same abnormal circumstances which caused 
the arrhythmia itself. 
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Cardiac systolic time intervals in fetal monkeys: 


Pre-ejection period 
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The systolic time intervals of the fetal cardiac cycle were studied by means of simultaneous 
recordings of electrocardiogram (ECG) and ultrasound Doppler cardiogram (DCG) in chronic 
preparations of fetal rhesus monkeys. Recordings were made under physiologic conditions as well 
as during various experimental stresses. The pre-ejection period (PEP) showed no significant 
relationship with heart rate in the unstressed fetuses, but the acceleration of heart rate induced by 
epinephrine was accompanied by shortening of PEP. The PEP increased with advancing fetal age. 
The PEP was inversely correlated with left ventricular end- diastolic pressure and arterial pulse 
pressure, but showed a positive correlation with both systolic and diastolic arterial blood pressure. 
The PEP also exhibited strong negative correlation with arterial blood pH. The prolongation was 
essentially the same whether acidosis was of respiratory. or metabolic origin. The PEP increased 
slightly but significantly during nonacidemic hypoxemia; however, there was no correlation between 
Pao, and PEP. Epinephrine shortened the PEP significantly, whereas the effect of atropine. was 
inconsistent. Alteration of the plasma glucose level by injection of insulin or glucose did not affect 
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PEP. These findings demonstrate that the PEP may bea | useful indicator of fetal cardiac 
performance, reflecting both myocardial contractility and the hemodynamic state of the 

cardiovascular system. (AM. J. OBSTET. GYNECOL. 132: 285, 1978. ys m 
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* 
THE SysTOLic time intervals (STI) of the cardiac the phonocardiogram? or ultrasonic Doppler cardio- 
cycle have been found to be useful indicators of. /— gram (DCG) to detect and measure the STI's.^ * > 
myocardial function.' More recently, | these intervals Prolongation of the pre-ejection period (PEP) was ob- 
have been inv estigated | as possible indicators of the served in five fetuses exhibiting heart rate patterns in- 
functional state of the fetal heart, with the use of the dicative of mild distress. In other studies,* ? changes in 


fetal electrocardiogram (FECG) in combination with the STI's were demonstrated during variable decelera- 
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Table I. Summary of experiments 


No. of No. of 


Type of experiment animals | experiments 

High CO, administration to mother 4 6 
Low O, administration to mother 3 6 
0.15N HCI infusion to fetus 2 3 

Oxytocin-induced 2 2 

Spontaneous following surgery 3 3 
Epinephrine administration: 

To unstressed fetus : 2 4 

To distressed fetus 2 5 
Atropine administration to fetus 3 5 
20% glucose administration to - 2 3 

mother 
Insulin administration to mother 2 4 


and/or fetus 


four it was estimated from rectal palpation early in 
pregnancy. 

ECG electrodes and carotid or femoral arterial cathe- 
ters were implanted in rheses monkey fetuses between 
115 days’ gestation and near term by means of tech- 
niques previously described.* A catheter was placed in 
the left cardiac ventricle through the ascending aorta in 
one fetal monkey. The location was confirmed by the 
configuration of the pressure tracing and by sub- 
sequent autopsy. Intrauterine catheters were inserted 
in order to measure uterine contractions. A catheter 
was placed in the jugular vein of six fetuses. Following 
the operation, the mothers were placed in restraining 
chairs and permitted to recover from the anesthesia. 
Eleven animals became chronic preparations, and were 
studied at times ranging from 48 hours to 34 days 
postoperatively. Four other animals developed pro- 
gressively increasing. uterine contractions following the 
operation, and were studied between 12 and 48 hours 
postoperatively. The FECG, FHR, fetal blood pressure, 
and intrauterine pressure were recorded on a standard 
biomedical recorder and simultaneously on magnetic 
tape. Fetal arterial blood samples were obtained from 
the arterial catheters for determination of pH and 
respiratory gas tensions. The samples were collected 
anaerobically in heparinized plastic syringes. The pH 
was determined with a Radiometer microelectrode, 
and Po, and Pco, were measured with Radiometer 
BMS-3 or IL micro blood-gas analyzers. For studies of 
the relationship between STI's and fetal biochemical 
parameters, blood samples were obtained either im- 
mediately before or immediately after the DCG record 
was made. | 

The fetal DCG was obtained with a Kretz (MGD-2) 
fetal pulse detector. The output of the instrument was 
recorded on a second tape recorder at 7!4 or 15 i.p.s., 
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along with the FECG, blood pressure, and intrauterine 
pressure. These tapes were later played back at an 
eightfold reduction in speed through appropriate 
filters into a high-frequency ink-writing recorder 
(Elema Mingograf Model No. 24.B) in order to mea- 
sure the STI's manually. The tapes were also used to 
generate a continuous microfilm record of the STI’s in 
successive cardiac cycles. These techniques have been 
described previously. ? 

In these studies on intrauterine fetuses, it has not 
been possible to determine whether mitral or tricuspid, 
or aortic or pulmonic valve signals (or both in combi- 
nation) were being recorded on the DCG. In this re- 
port, the first valve-motion signal of the FDCG has 
been designated Mc, and the second and third, Ao and 
Ac, respectively. Separate right and left ventricular 
STTs could not be measured, since multiple intracar- 
diac and intra-arterial catheters were not implanted. 

Four STI's were measured from the combined 
ECG-DCG records: (1) from the beginning of the Q 
wave to the end of the atrioventricular valve closing 
signal (Q-Mc = electromechanical latent time, EMLT); 
(2) from the onset of Q to the beginning of the semilu- 
nar valve opening signal (Q-Ao = pre-ejection period, 
PEP); (3) the difference of those two intervals (Mc- 
Ao — isovolumetric contraction time, ICT); and (4) 
from the beginning of the semilunar valve opening 
signal to the end of the closing signal (Ao-Ac = 
ventricular ejection time, VET). The findings relating 
to the first three of these intervals will be described in 
this report. 

The values for the STI's used in most of the deter- 
minations were the mean values calculated from 20 
consecutive cardiac cycles. The variability of the inter- 
vals within this number of cycles was small: for exam- 
ple, the mean coefficient of variation for Q-Ao was 4.5 
per cent, with a range from 3.5 to 6.3 per cent. The 
values for the intervals within individual cardiac cycles 
were used in searching for a relationship between the 
STT's and the R-R interval. 

In the chronic preparations, combined ECG-DCG 
records were obtained from fetuses under unstressed 
conditions. These records were repeated at intervals 
over periods ranging from a few days to 44% weeks. In 
most instances, the mother accepted the hand-held 
placement of the ultrasound transducer against the ab- 
domen without protest, so that no element of fetal dis- 
tress produced by maternal fear or struggling was 
likely to be present. Normal FHR variability plus accel- 
erations and decelerations occurring with gross fetal 
movements and fetal breathing movements provided a 
range of heart rates from 120 to 240 b.p.m. In a few 
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instances, transabdominal compression of the fetal 
head or flushing the fetal trachea catheter with a small 
volume of saline was employed to evoke transient FHR 
decelerations. 

In addition to these normal, unstressed observations, 
combined ECG-DCG recordings were obtained from 
fetuses stressed by a variety of techniques (Table I). 
The maternal inspiratory gas tensions were altered by 
administering mixtures of varying compositions to the 
mother by means of a lucite helmet. The approximate 
volume of the helmet was 2 L. Flow rates of 6 to 8 L. 
per minute were maintained to ensure a minimum of 
rebreathing. Acute respiratory acidosis was produced 
by the administration of a mixture of 20 per cent CO, 
and 20 per cent Ozin nitrogen. The fetal arterial blood 
Po, in these experiments did not decrease in any in- 
stance and the maximum increase was 16 mm. Hg. The 
fetal arterial Po, was lowered by administering low 
oxygen mixtures to the mother—as low as 8 per cent 
maternal Fio. The fetal arterial blood pH remained 
relatively constant in most of these experiments. In one 
experiment in which the hypoxia was prolonged, the 
fetal pH decreased by 0.33 unit. In other instances, 
fetal acidemia was induced by the administration of 
0.15N HCI to the fetus at rates up to 0.4 ml. per min- 
ute. The endpoint in these acute stress experiments 
was slowing of the FHR to the range of 90 to 120 b.p.m. 
The acute stress experiments generally lasted between 
10 and 30 minutes, the STI records being made near 
the end of the stress period. The single prolonged 
hypoxic experiment continued for 90 minutes, with 
multiple STI records being obtained. 

The combination of fetal hypoxemia and acidosis re- 
sulüng from uterine contractions was studied in two 
animals during oxytocin-induced uterine activity and 
in three animals during labor following the operation. 
In two of these latter animals, the fetal arterial blood 
Po; was increased without significant change in pH by 
increasing the maternal Fig,; in one of them the pH was 
altered without significant Po, change by the adminis- 
tration of bicarbonate to the fetus. 

Epinephrine was administered to four fetuses (nine 
experiments). Two of these fetuses (five experiments) 
were severely distressed. Atropine was also infused in 
five experiments into three unstressed fetuses. 

Sixteen determinations of the STI's were performed 
on three established chronic fetal monkey preparations 
to investigate any relationship between the systolic time 
intervals and fetal blood glucose level. Acute hyper- or 
hypoglycemia was induced by infusion of 20 per cent 
glucose solution to the mother or of insulin to the 
mother and/or fetus. Fetal plasma glucose values were 
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Fig. 1. Relationships between systolic time intervals and gesta- 
tional age in normal fetal rhesus monkeys. 4, Electromechani- 
cal latent time (Q-Mc); B, pre-ejection period (Q-Ao); C, QRS 
duration. 


elevated as high as 296 mg. per 100 ml. and decreased 
as low as 6 mg. per 100 ml. 


Results 


Heart rate. In the unstressed fetal monkeys, there 
was no significant correlation between the duration of 
the Q-Ao interval (PEP) and heart rate. This was true 
both for mean values and for individual cycles record- 
ed during decelerations or accelerations. 

Gestational age. The durations of both the Q-Mc 
and Q-Ao intervals increased with advancing gesta- 
tional age in the unstressed fetuses (p < 0.01)* (Fig. 1). 
The slope of the regression line for Q-Ao and gesta- 
tional age is somewhat steeper than that for Q-Mc, but 


*Pearson Product—moment correlation coefficient. 
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Fig. 2. Correlation between the pre-ejection period (Q-Ao) and systolic (4) and diastolic (B) blood 


pressure in normal fetal rhesus monkeys. 
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Fig. 3. Relationship between the pre-ejection EUM (Q- ^s) and xo pressure in a distressed fetal 


monkey. 


the difference is not statistically significant. The 
lengthening of these intervals with advancing gesta- 
tional age appeared to result entirely from prolonga- 


tion of the time required for electrical depolarization of | 
the ventricles (QRS duration, Fig. 1, C). The quantity 
{Q-Ao interval minus QRS duration} was constant 


throughout the range of gestational ages studied, and 
varied narrowly in the normal fetuses between 2. 6 
and 15.6 msec. 

Blood pressure. The Q-Ao interval was positively 
correlated with both systolic and diastolic blood 
pressure (Fig. 2, 4 and B). The intervals Q-Mc and 
Mc-Ao were not significantly related to either blood 
pressure value. In the one fetus studied by means of a 
left ventricular catheter, an inverse relationship was 
observed between Q-Ao and left ventricular end- 
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diastolic pressure over the observed range 1 to 9 mm. 
Hg (r = 0.82, n = 33, p < 0.01). This fetus appeared 
to be stable with regard to heart rate, systolic blood 
pressure, and arterial blood pH values, which were 
within the normal range throughout the observation 


The range of aortic pulse pressures recorded in the 
normal monkeys was rather small, and no relationship 
could be detected between PEP and pulse pressure. In 
one distressed fetus, however, there was a clear inverse 


correlation between Q-Ao duration and aortic pulse 
. 


pressure (Fig. 3, p < 0.01).* 
Both systolic and diastolic blood pressure showed a 
slight but significant rise with decreasing arterial blood 


*Pearson Product — moment correlation coefficient. 
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Fig. 4. Correlation between systolic time intervals and fetal arterial blood pH in rhesus monkeys. A, 


Electromechanical latent time (Q-Mc); B, pre-ejection period (Q-Ao); C, isovolumetric contraction 
time (Mc-Ao). donus "Dh uL LÁ DI" : 

mi L ir^ “Te Nis 
pH in the unstressed fetal monkeys under physiologic onstrating that both components of the PEP (EMLT, 
conditions (systolic blood pressure = —400pH + measured as Q-Mc, and ICT, derived) become pro- 
2,996, r= —0.48, n = 45, p < 0.01; diastolic blood | longed during acidosis. The duration of the QRS 
pressure = —263 pH + 1,963, r= —0.42, n=45, complex did not change significantly over the observed 
p < 0.01).* | JEN IA e 57 ange DH. 

Arterial blood pH. The Q-Mc, Q-Ao, and Mc-Ao The prolongation of PEP observed during fetal 
intervals became prolonged with fetal acidemia or ^  acidemia/adidosis did not seem to be influenced by the 
acidosis (Fig. 4). The relationship between the duration mechanisms producing the lowered pH. Thus, the data 
of these intervals and the PH of fetal arterial blood was points from the experiments in which acute acidemia 
linear in the range from pH 6.99 to pH 7.48 (p < 0.01) was induced in healthy fetuses by administration of 
in all three cases.* The slope of the regression line for CO; to the mother were undistinguishable from those 
the Q-Ao interval is steeper than that for Q-Mc, dem- observed during infusions of HCl into the fetus. 

| Further, the values from the acute acidemia experi- 

*Pearson Product—moment correlation coefficient. ments were similar, at equivalent pH levels, to those 
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Fig. 5. Continuous display of the systolic time intervals during maternal hypercapnea. 
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Fig. 6. Correlation between the pre-ejection period (Q-Ao) 
and fetal arterial blood Po, in rhesus monkeys. 


obtained from fetuses who had developed metabolic or 
mixed metabolic-respiratory acidosis during labor. 

Ten sets of paired observations were available from 
experiments in which the fetal arterial pH decreased 
significantly (p < 0.01)* with no accompanying consis- 
tent change in Po; (p > 0.05).* In these experiments, 
also, the Q-Ao_ interval increased significantly 
(p < 0.05)* with increasing fetal acidosis. 

Fig. 5 illustrates the changes in the systolic time 
intervals with acidosis during one of the CO; inhalation 
experiments, displayed by means of the continuous 
microfilm recording technique.? 

Arterial blood oxygen tension. For the entire group 
of observations taken together, there was no correla- 
tiont between the Q-Ao interval and the oxygen ten- 
sion (Pao;) of fetal arterial blood within the observed 
range (14 to 43 mm. Hg) (Fig. 6). When the paired 
values (control, hypoxemia) of individual animals were 


* The p values by paired t test. 
TPearson Product—moment correlation coefficient. 





analyzed, however, a small but significant (p < 0.05)* 
prolongation of Q-Ao was found to occur during 
nonacidemic hypoxemia. The mean increase in Q-Ao 
was 2.4 msec. for a mean decrease in Pao; of 8.5 mm. 
Hg. The systolic and diastolic blood pressures averaged 
2.4 and 2.6 mm. Hg, respectively, below control values 
at the time the STI's were measured during acute 
hypoxemia. 

Hypoxemia, acidosis, and combined hypoxemia 
and acidosis. Seventy-two determinations of the STI's 
were divided into four groups according to the results 
of arterial blood chemistry, as shown in Table II. The 
change in the Q-Ao interval followed most closely the 
change in the arterial blood pH. There was a slight but 
statistically significant prolongation (p < 0.04)* of the 
Q-Ao interval in the hypoxemia group (B) as compared 
with the normal group (A), despite the absence of a 
significant pH difference. There was, however, no dif- 
ference in Q-Ao intervals between the acidosis group 
(C) and hypoxemia plus acidosis group (D) (p > 0.05).* 
A significant difference in Mc-Ao intervals was found 
only between the normal group (A) and the group with 
combined acidosis and hypoxemia (D) (p < 0.01).* 

Epinephrine and atropine. Infusion of epinephrine 
into the fetus resulted in significant shortening of the 
Q-Ao and Mc-Ao intervals in all experiments 
(p < 0.0017 for each interval). The change in the Q-Mc 
interval caused by epinephrine was not as consistent as 
those in the Q-Ao or Mc-Ao intervals, for statistically 
significant shortening was observed only in three of 
the seven cases in which Q-Mc could be measured 
(p > 0.05).t 


*Student’s t test. 
tPaired t test 
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Table II. Changes in systolic time intervals during acidosis and/or hypoxemia 





A. Normal * B. Hypoxemia alone C. Acidosis alonet 





D. Hypoxemia and acidosis§ 





No. 37 6 9 
pH: 
Mean + 1 S.D. 7.986 X .06 7.95 €  .05 7.20+  .06 7.17 € .08 
Range 7.26 — 7.48 7.31— 7.43 7.08 — 7.25 6.99 — 7.25 
Po, (mm. Hg): 

Mean + S.D. 29.7 ^ 36 210 ^t 28 34.0 + 5.8 194 + 42 
Range 25.1 ~ 43.0 17.0 ~ 25.0 25.3 ~ 42.0 14 -~25 
Q-Mc (msec.): mean + 1 S.D. 22.10 € 5.36 21.45 + 4.05 26.39 + 9.77 21:21 x) 45 
Q-Ao (msec.): mean + 1 S.D. 4147+ 2.79 43.11+ 2.91 48.79 + 5.16 46.87 + 6.25 
Mc-Ao (msec.): mean + 1 S.D. 19.36 + 5.43 21.45 + 4.59 22.40+ 9.79 26.00 + 7.08 





*A: pH > 7.25, Po, > 25 mm. Hg. 
1B: pH > 7.25, Po, = 25 mm. Hg. 
iC: pH = 7.25, Po, > 25 mm. Hg. 
$D: pH = 7.25, Po, £ 25 mm. Hg. 


Atropine shortened all three intervals slightly in four 
out of five cases; however, these shortenings were not 
statistically significant (p > 0.05 in all cases).* 

Blood glucose level. The PEP did not show any 
significant relationship to fetal blood glucose level over 
the range from 6 to 296 mg. per 100 ml. (p > 0.057 for 
each individual experiment and for pooled data). 


Comment 


Heart rate. Many investigators have found a slight 
but significant shortening of PEP with increasing heart 
rate in infants, children, and adults. Organ and co- 
workers? * have described a similar relationship be- 
tween PEP and heart rate in human? and ovine? 
fetuses. On the other hand, our fetal monkeys exhib- 
ited no rate-related alteration in PEP under unstres- 
sed conditions, nor was such a relationship found in 
our earlier studies of normal human fetuses.’ In 
phonocardiographic studies, also, the Q-S,interval has 
been found to be constant despite variations in the 
FHR.? 

The explanation of this descrepancy may lie in the 
selection of fetuses and cardiac cycles for study. Ad- 
renergic stimulation increases both heart rate and 
myocardial contractility simultaneously, and produces 
shortening of PEP.* Changes in heart rate resulting 
from vagal stimulation” !? or cardiac pacing,? however, 
have been found not to be accompanied by changes in 
PEP. The observations described in this report of 
shortening of the fetal PEP in response to epinephrine, 
but no significant change after atropine, are in accord 


„With these findings. In the present study as in our pre- 


vious study of human fetuses during labor, the record 
segments selected for analysis of the PEP-heart rate 
*Paired t test. 
tPearson Product —moment correlation coefficient. 


relationship were those in which there appeared to be 
minimal likelihood of hypoxia, acidosis, or other fetal 
stress. Our observations of lack of change in fetal PEP 
with spontaneous heart rate variability, during FHR 
accelerations accompanying fetal movements, and 
during the initial slowing of variable decelerations sug- 
gest that these alterations in FHR result from changes 
in vagal tone and that the adrenergic contribution may 
be minimal. Indeed, Friedman" has demonstrated that 
the sympathetic innervation of the fetal heart is par- 
tially deficient in sheep but increases rapidly during the 
48 hours following birth. 

Fetal age. Lengthening of the PEP with advancing 
chronologic age has been observed in human fetuses,* 
neonates and infants. The nearly identical rates of in- 
crease in Q-Mc and Q-Ao intervals and QRS duration 
with gestational age (Fig. 1) in fetal monkeys suggest 
that prolongation of the time required for electrical 
activation is responsible for lengthening in both Q-Mc 
and Q-Ao intervals. The increase in QRS duration is 
probably due to increasing myocardial volume. The 
value (Q-Ao interval minus QRS duration) did not 
change during the last third of pregnancy in fetal 
monkeys, however, and this may prove helpful in the 
application of PEP determinations to those human 
pregnancies in which the fetal age is uncertain. 

Preload. The Q-Ao interval was found to have 
significant inverse correlation with left ventricular 
end-diastolic pressure (LVEDP). In the absence of 
cardiac failure, an increase in LVEDP implies an in- 
crease in ventricular filling and, thus, in the initial ten- 
sion upon the myocardial fibers (preload). Within the 
limits of the Frank-Starling law, increasing preload 
evokes increasing force of contraction and rate of de- 
velopment of tension. A related phenomenon has been 
observed during arrhythmias in human fetuses: the 
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PEP was prolonged following an abnormally short R-R 
interval and a shortened PEP followed the longer R-R 
intervals. Shortening of PEP has also been observed 
during transfusion of hypovelemic newborn human 
fetuses. 

Blood pressure. The interrelations between aortic 
blood pressure, myocardial contractility, and PEP are 
complex and as yet somewhat controversial. If contrac- 
ülity remains unchanged, the greater the diastolic 
blood pressure, the greater the time required after the 
onset of contraction for intraventricular pressure to 
exceed intra-aortic pressure and effect opening of the 
aortic valves. Thus, the longer will be the PEP. On the 
other hand, widening of pulse pressure implies an in- 
crease in stroke volume and ventricular preload,” 
other factors being equal, and should be accompanied 
by shortening of PEP. In the present study, we ob- 
served a positive correlation between PEP and both sys- 
tolic and diastolic blood pressure, a finding in accord 
with the reports of Harris, Schoenfeld, and Weissler? 
and Tally, Meyer, and McNay.’ The relationships were 
not especially strong (r — 0.49 and 0.51, respectively, 
for systolic and diastolic blood pressure). The compo- 
nents of PEP, Q-Mc and Mc-Ao, were not significantly 
correlated with blood pressure, but this may only re- 
flect the smaller absolute variation of the component 
intervals and the less precise detection of the end point 
of Mc. 

The narrow range of arterial pulse pressure in the 
normal fetal monkeys did not permit detection of a 
relationship between PEP and pulse pressure under 
physiologic conditions. The marked prolongation of 
PEP with narrowing of pulse pressure in the distressed 
fetus (Fig. 3) probably represents marked impairment 
of myocardial contractility. 

Acidosis and hypoxia. The most interesting of these 
observations, and one of potential clinical significance, 
was the prolongation of PEP with a decrease in fetal 
arterial blood pH. The prolongation of PEP with pH 
decrease was essentially similar whether the acidosis 
was produced by administration of high CO; mixtures 


to the mother, by metabolic or mixed acidosis occur-: 


ring during labor or fetal distress due to other causes, 
or by direct infusion of dilute hydrochloric acid into 
the fetus. The change in PEP cannot be explained by 
changes in arterial blood pressure, for the blood 
pressure of the distressed fetuses was usually lower 
than that of the healthy ones, whereas blood pressure 
increased slightly during the acute acidemia experi- 
ments. Fig. 4 demonstrates that the mean PEP duration 
increases 3.6 msec. for a 0.1 unit decrease in pH. The 
regression slope of PEP on diastolic blood pressure 
(Fig. 2) indicates that a pressure rise of approximately 


* 
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14 mm. Hg would be required to effect a similar pro- 
longation of PEP, were this the sole mechanism operat- 
ing. Even in the acute hypercapnia experiments, the 
maximum increase (above control levels) in diastolic 
blood pressure at the time the PEP measurements were 
made was 2 mm. Hg, and the average change was a 2.3 
mm. Hg decrease. 

We have been unable to find any previous studies in 
which the relationship between pH and cardiac systolic 
time intervals was studied directly. Studies employing 
isolated, perfused myocardial preparations have dem- 
onstrated a decrease in contractility with acidosis." 
Cingolani and co-workers" showed that this was not a 
function of extracellular pH, and suggested that either 
PCO, or intracellular pH could be the major determin- 
ant of the change in myocardial contractility with acid- 
base changes. Acid-base changes produced smaller 
changes in myocardial contractility in experiments in 
which the heart was studied in situ’ than in those in- 
vestigations on isolated, perfused myocardial strips. 
Goodyear and associates'® demonstrated a decrease in 
cardiac output and in coronary blood flow during 
metabolic acidosis, but found no significant changes in 
left ventricular effidency. Downing, Talner, and 
Gardner" observed a decrease in myocardial contrac- 
ülity during combined hypoxemia and acidemia, but 
either small or insignificant changes in contractility 
when either of these factors existed alone. 

In the experiments reported here, the PEP was pro- 
longed by either acidosis alone or by hypoxemia alone. 
The effect of acidosis appeared to be the greater, for 
PEP exhibited a strong linear correlation with pH, 
whereas no such relationship existed with Pag» 
Significant prolongation of both PEP and ICT (Mc-Ao) 
was observed in fetuses with acidosis alone and in those 
with hypoxemia alone. If prolongation of ICT indi- 
cates depression of myocardial contractility, then our 
findings suggest that the contractile force of the fetal 
myocardium is depressed by acidosis but not by mild to 
moderate hypoxemia. Our results thus differ some- 
what from those of Downing and co-workers, '? but do 
not appear incompatible with the earlier findings. 

Electromechanical latent time (Q-Mc) also increased 
during acidosis, indicating that a delay between electri- 
cal activation and the onset of mechanical contraction 
also contributes to prolongation of PEP with acidosis. 
The rate of spread of depolarization (ORS duration) 
did not change with the degree of acidosis achieved in 
these experiments. 

Our findings differ significantly from those of Organ 
and co-workers* 7 with regard to the changes in PEP 
during hypoxia. These latter investigators observed 
shortening of PEP during acute hypoxia in both the 
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human fetus? and fetal lamb,? whereas we found a ten- 
dency toward prolongation of PEP in similar circum- 
stances in fetal monkeys. It is difficult to explain the 
discrepancy in results except on the somewhat unsatis- 
factory grounds of interspecies differences in the rela- 
tive sympathetic and parasympathetic responses to 
hypoxia, or of differences in the adrenergic respon- 
siveness of the fetal heart. Further resolution must 
await additional investigations. __ 

Blood glucose levels. Acute hypo- and hyperglyce- 
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mia produced by the administration of insulin or glu- 
cose did not change any of the cardiac intervals stud- 
ied. In previously healthy fetuses, fetal cardiovascular 
functions seemed to be maintained at normal levels 
even during extreme hypoglycemia within the ob- 
served period of 60 to 90 minutes. 


The authors thank M. J. Donahue, B.S., and N. M. 
Budy, D.V.M., for their technical assistance. 
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RECENT ADVANCES in bioelectric technology have 
made the use of continuous fetal monitoring during 
labor commonplace. These technological advances, 
plus an improved understanding of fetoplacental 
physiology, have made the oxytocin challenge test 
(OCT) an important clinical perinatal evaluatory 
technique. Much data have been published about the 
efficacy of the oxytocin challenge test, but little has ap- 
peared discussing the consequences of repeated fetal 
exposure to oxytocin itself.!-5 

During a prospective study which investigated the 
clinical and behavioral performance of neonates deliv- 
ered after oxytocin challenge testing,? it was possible to 
look at high-risk pregnancies subjected to repeated 
oxytocin challenge testing, with repeatedly negative 
tests, and to compare them with pregnancies which had 
only fetal monitoring during labor. This report pre- 
sents these results. 
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Clinical and neurobehavioral effects of repeated 
Intrauterine exposure to oxytocin: A prospective study 


A prospective investigation of 114 pregnant women compared 54 with consistently negative oxytocin 
challenge tests to 60 women who did not have oxytocin challenge tests but did have fetal 
monitoring during labor. Despite more high-risk factors in the OCT group, there were no significant 
differences noted in the offspring. Specifically, extensive behavioral testing during the first 12 hours 
of life and at 3 days of age did not show any abnormalities. Furthermore, jaundice and respiratory 
distress were not seen more often after oxytocin exposure. These data argue that the OCT itself is 
without demonstrable adverse effects on the otherwise healthy fetus. (AM. J. OBSTET. GYNECOL. 


Subjects and methods 


During a one-year period of time, 54 infants whose 
mothers received oxytocin challenge testing at Boston's 
Beth Israel Hospital were prospectively investigated. 
These mothers were referred for oxytocin challenge 
test by physicians not involved in assessing neonatal 
behavior. The indications for oxytocin challenge test- 
ing included such risk factors as diabetes mellitus, vari- 
ous hypertensive disorders, postdatism, clinical evi- 
dence of intrauterine growth retardation, or some 
combination of these. All of these patients were 
monitored during labor. Additionally, all women who 
had fetal monitoring during labor were eligible for 
participation in this study. Intrapartum monitoring 
was routine procedure for all parturients. 

All OCT patients were enrolled in the study at the 
time of their first test. All patients who had fetal 
monitoring alone were enrolled during labor or within 
four hours of delivery. Written consent was obtained 
from each mother after a complete explanation of the 
stud y. 

The fetal heart rate and uterine and fetal activity 
were recorded by means of an electronic fetal heart 
rate monitor and tocodynamometer via the maternab 
abdominal wall; either Corometrics or Hewlett-Pack- 
ard apparatus was used. Tas 

The oxytocin challenge test was performed in stan- 
dard fashion by placing the patient in semi-Fowlers 
position and carefully monitoring blood pressure. 
Oxytocin infusion rate began at 0.5 mu. per minute 
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and was increased by doubling the infusion rate every 
15 minutes until three strong uterine contractions oc- 


Table I. Population characteristics 


vs. dif ms Ame) 


à Characteristics Negative OCT | Fetal monitoring 
curred over ten minutes with adequate resting tonus. 
An infusion never lasted more than 75 minutes. The ab s (gm.) pp m 
oxytocin challenge test was reviewed by one of the in- Head pb a PRIUS henry 34.7 33 3 
vestigators (K. S.) using Hon's classification’ after the Gestational age (wk.) 40.9 39.8 | 
patient had delivered. Interpretation of the oxytocin Maternal age (yr.) 25.5 24.8 1 


challenge test was without knowledge of newborn out- 
come. For the purposes of this report, only patients 
with repeatedlv negative oxytocin challenge tests are 
included. Posi&ve or equivocal tests were excluded 
from data analysis. All challenge testing was performed 
by a technician not involved in the study. 

Each newborn infant was evaluated with two sepa- 
rate behavioral testing modalities by a trained behav- 
ioral examiner who was ignorant of the OCT test re- 
sults, the high-risk indications, and whether or not the 
mother had received oxytocin. Interobserver reliability 
was checked regularly and maintained at greater than 
0.85 absolute agreement during the course of this 
study for the neonatal behavioral tests. 

During the first 12 hours after birth, an early 
neonatal behavioral screening test was administered. 
This test was originally developed to evaluate the ef- 
fects of epidural anesthesia on full-term infants during 
the first eight hours of life." Measures used included 
reflex activity, spontaneous motor activity, muscle tone 
scores, observations of state, and response decrement 
behavior to pinprick, sound, light, and head drop. 

More extensive behavioral testing was performed on 
the third day of life by means of the Brazelton 
Neonatal Behavioral Scale. This test has become a 
standard for the evaluation of perinatal influences on 
newborn behavior. Its 27 subtests may be grouped into 
four meaningful clusters. These clusters include the 
capacity for controlling state of consciousness, social 
interactions, physiologic response to stress, and the 
reflexive activity of the infant. A review of pertinent 
applications for the Brazelton Neonatal Behavioral 
Scale has been published." 

Apgar scoring and repeated newborn physical exam- 
inations were done by physicians not involved in this 
study. 

After completion of all behavioral tests and following 
the infant's discharge, the data were coded and entered 
into a computer. Statistical amalysis was performed 
with either parametric or nonparametric techniques as 
the data indicared. 


Results 


One hundred fourteen pregnant women and their 
newborn infants were evaluated. Fifty-four had consis- 
tently negative oxytocin challenge tests (NOCT group). 
The mean number of OCT's for this group was 2.8 


Mean gravidity/parity 2.8/1.2 
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tests per patient. Sixty had intrapartum monitoring 
without previous exposure to oxytocin (FM group). 

Population characteristics for the two groups are 
seen in Table I. There were a few differences between 
NOCT and FM Groups. These were a slightly greater 
birth weight, a slightly larger head circumference, and 
an older gestational age in the NOCT group. There 
were more primagravidas in the FM group. While 
these differences are statistically significant (p < 0.05), 
they are within the accepted normal range. Their bio- 
logical signifiance is unclear. 


As anticipated, the NOCT group had a more fre- 


quent obstetrical history of pre-eclampsia, diabetes 
mellitus, postmaturity, and renal disease. 

Fetal monitoring results could be compared between 
groups since all NOCT patients had intrapartum 
monitoring. During labor there were statistically more 
variable and late heart rate decelerations recorded in 
the NOCT group. There were no significant differ- 
ences seen between groups for heart rate variability, 
early decelerations, or contraction-induced accelera- 
tions of the fetal heart during labor. 

There was no difference in that scalp pH obtained 
immediately before delivery for either group. Both 
means were within normal limits (7.28). However, the 
FM group had a lower average mixed umbilical cord 
blood pH at the time of delivery. This was 7.15 com- 
pared to the NOCT group’s mean of 7.26. This differ- 
ence was significant at a p value of less than 0.02. Of 
interest is that there was no significant difference in 
either the 1 or 5 minutes Apgar scores between the two 
groups. 

There were no differences in the distribution of 
either analgesic or anesthetic techniques between the 
two groups. Nor were there any differences for the 
incidence of cesarean section delivery or the use of for- 
ceps between groups. The average duration of labor 
was not significantly different between the two groups. 
There was a slightly increased frequency of oxytocin 
usage for labor in the NOCT group which was not 
significant. 

The incidences of respiratory distress, apnea, and 
jaundice were not significantly different between 
groups. Specifically, there was no difference in the av- 
erage third day bilirubin concentration or in the fre- 
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quency of bilirubins greater than 12 mg. per deciliter at 
any age between NOCT and FM groups. 

There were no statistically significant differences 
noted either in individual test items or in clusters for 
either the early neonatal neurobehavioral assessments 
or the Brazelton Neonatal Assessment Scale. 


Comment 


We have presented observations from this prospec- 
tive study to show significant differences in neonatal 
behavior between infants with positive and negative 
oxytocin challenge tests.? Because of these differences, 
it became important to understand whether there 
might be a significant neonatal effect from exposure to 
the oxytocin challenge test itself. Further impetus was 
provided by the suggestion that acute or short-term 
exposure to oxytocin might have some untoward 
neonatal effect such as icetrus!* !5 or possible in- 
trauterine asphyxia." 

These observations, from a prospective blinded in- 
vestigation, argue that there are few, if any, unwar- 
ranted effects from the repeated use of the oxytocin 
challenge test in the absence of uteroplacental in- 
sufficiency. Specifically, jaundice, respiratory distress, 
and biochemical or clinical evidence of perinatal as- 
phyxia were not commonly noted following repeated 
negative oxytocin challenge tests. Such results, showing 
no association between jaundice and oxytocin when 
gestational ages are mature and comparable, are con- 
sistent with previous reports!” and should be reassur- 
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ing. In addition, sophisticated behavioral testing of the 
newborn infant failed to reveal any significant abnor- 
malities or differences. 

One criticism of this study might be that populational 
differences between the two groups influenced the re- 
sults. However, most of these differences, particularly 
gestational age, birth weight, and parity, are not of a 
magnitude expected to have a significant impact on the 
outcome measures chosen. The observed differences in 
these characteristics, and in the high-risk indications, 
would, if anything, tend to skew expected adverse ef- 
fects toward the negative oxytocin challenge test group. 
Thus the absence of significant outcome differences 
seems the more striking. On the other hand, a re- 
peatedly negative OCT might provide reassurance 
that, in certain high-risk pregnancies, the fetoplacental 
unit is consistently adequate.': ? Therefore, in the FM 
group, there may have been some infants born who 
indeed had mild placental insufficiency. The lower 
mean umbilical pH in the FM group is the only evi- 
dence for this. All other data, such as Apgar Score, 
scalp pH, labor monitoring patterns, intrapartum use 
of oxytocin, duration of labor, and neonatal clinical 
outcome, do not support such a hypothesis. 

In summary, the oxytocin challenge test itself was 
without demonstrable adverse effect on the otherwise 
healthy fetus, the subsequent newborn infant, and his 
neurobehavior. These observations should prove reas- 
suring to those physicians who must use this important 
tool in perinatal evaluations. 
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Documented and Economical Patient Education 


Your patient is sensitive and perhaps apprehensive about her 
recommended procedure. These emotions may cause her to 
seek a lengthy and detailed explanation from you as her 
physician. 

.. MED PREP Audiovisual Patient Education is an economical 
and time-saving program for the physician, also offering 
reassurance for the patient. 

With MED PREP, your patient views a film which logically 
explains her particular procedure. The film is presented in a 
warm and personal manner, with easy-to-understand 
language and illustrations. Each film covers the steps involved 
in the procedure, along with its significant potential risks. 





Briefing folders accompany every film and can be retained b: 
the patient. 

MED PREP offers 30 different films, the most extensiv: 
patient education library available in the obstetrics/gynecolog: 
specialty, providing professional presentations at minimal cost 

As a physician you are afforded a degree of liabilit 
protection since the patient's viewing of the procedure i 
documented, indicating her understanding of the potential risks o 
complications. 

Save your valuable time at a very affordable cost an 
provide documented patient education information for your files 
Include MED PREP Patient Education Programs within you 
practice. Complete the coupon or call: 800-525-6542. 


Please send information on the following tit 
O Gynecology—19 films O Obstetrics—11 films 
O Anesthesia—3 films O Staff Briefing Film 
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Until very recently, it was virtually an 
accepted fact that endometriosis rarely 
occurred in the black woman. The 

increased use of diagnostic techniques 
such as laparoscopy, however, has 
revealed an incidence of endometriosis 
in black women comparable to that 
found in white women. 
| In a landmark 5-year study of 260 
black patients— most of whom presented 
with pelvic pain, abnormal menses, 
dysmenorrhea, dyspareunia, infertility, 
or abnormal pelvic findings— pelvic 
examination and laparoscopy showed 
that the overall incidence of 
endometriosis was 22. 796.1 
; Early treatment to slow 
PN j progression of the disease depends 
Tr A upon wider recognition of the true 
incidence of endometriosis in the 
black woman, better understanding 
of the relationship between pelvic 
pain and endometriosis in these 
patients, and increased utilization 
of newer diagnostic techniques. 




























the black woman 


“The most exciting thing to happen in 
the management of endometriosis since 
progestogen treatment was instituted 
20 years ago has been the introduction 


of danazol. ..."? 


Danocrine is indicated in patients for 

whom you have decided to use drug therapy 
because for them surgery alone is not the 
treatment of choice: patients who cannot 
tolerate other drug therapy; patients in whom 
other effective drugs are contraindicated; 
patients who fail to respond to other effective 
drug therapy when given in adequate doses. 


5096 pregnancy rate in first 6 months? 
After treatment of patients who wanted to 
become pregnant but were infertile because of 
endometriosis, one study showed a 5096 preg- 
nancy rate in the first six months following 


‘ 3 
Danocrine therapy ; another showed a corrected 


pregnancy rate of 72.2% after an average of 
three years’ follow-up. 


82% to 96% clinical success” 


Complete or partial resolution of symptoms has 
been reported in 82% to 96% of 267 patients in 


clinical trials to date. 
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Dysmenorrhea Pelvic pain 


Recurrence rate reported similar to 
that after conservative surgery or 
pseudopregnancy’ 
In a study of 99 patients treated with 
Danocrine and followed for an average of 
37 months, 61% remained asymptomatic and 
67% had no pelvic findings suggestive of 
endometriosis. An average time interval of 
15 months was noted between the end of 
treatment and recurrence for the entire group. 
The 31 patients in this study who 
conceived after Danocrine treatment had a 
much lower recurrence rate—85% remained 
asymptomatic; and a much longer average 
time interval between end of treatment and 
recurrence—31 months. 
e Selective and generally reversible gonado- 
tropin suppression. 


€ [nactivates and atrophies uterine and ectopic 


endometrium. 

€ No estrogenic or progestational effects. 

€ [n general, on completion of therapy, return 
of ovulation and cyclic menstrual bleeding. 

e Generally mild side effects related to the 
drug's weak androgenic activity and hypoestro- 
genic effects. Fluid retention can occur. Some 
androgenic effects may not be reversible even 
when drug administration is stopped. 


Danocrine 


brand of 


danazol 
the first pharmacologic agent 


specifically for endometriosis 


See next page for important product information concerning warnings, adverse 
reactions, patient selection, and prescribing and precautionary recommendations. 





Danocrine 


brand of 


danazol 


the first pharmacologic agent specifically for endometriosis 





Recommended daily dosage of Danocrine is 800 
mg, divided into two doses and administered 
without interruption for 3 to 6 months. Therapy 
may be extended to 9 months if necessary. 
Therapy should begin during menstruation. 


Description: DANOCRINE, brand of 
danazol, is a synthetic androgen derived 
from ethisterone. Chemically, danazol is 
17 a-pregna-2,4-dien-20-yno [2,3-d]- 
isoxazol-17-ol, which has the following 
structural formula: XVm 


CH; 1 D 


CH; 


Each hard gelatin capsule contains 
200 mg of danazol. 
Actions: DANOCRINE suppresses the 
pituitary-ovarian axis by inhibiting the 
output of gonadotropins from the pitui- 
tary gland. The only other demonstrable 
hormonal effect is weak androgenic ac- 
tivity which is dose related. Studies have 
established that the drug is neither estro- 
genic nor progestational. DANOCRINE 
depresses the output of both follicle- 
stimulating hormone (FSH) and luteiniz- 
ing hormone (LH). 

When effective for the treatment of 
endometriosis, DANOCRINE alters the 
normal and ectopic endometrial tissue so 
that it becomes inactive and atrophic. 
Complete resolution of endometrial le- 
sions occurs in the majority of cases. This 
regression is due to the suppression of 
ovarian function, resulting in anovula- 
tion with associated amenorrhea. 
Changes in vaginal cytology and cervical 
mucus reflect d suppressive effect of 
DANOCRINE on the pituitary-ovarian 
axis. 

Generally the pituitary-suppressive ac- 
tion of DANOCRINE is reversible. 
Ovulation and cyclic bleeding usually 
return within 60 to 90 days when 
DANOCRINE therapy is discontinued. 
Indications: Until additional studies have 
been completed which define the lowest 
clinically effective dose, DANOCRINE is 
indicated for the treatment of endo- 
metriosis amenable to hormonal 
management and only for those patients 
1) who cannot tolerate other drug 
therapy, 2) in whom other effective drugs 
are contraindicated, or 3) who fail to 
3061 


respond to other effective drug therapy 

when given in adequate doses. 
DANOCRINE is not indicated in 

those patients where surgery alone is 

considered the treatment of choice. 

Contraindications: DANOCRINE 

should not be administered to patients 

with: 

1. Undiagnosed abnormal genital 

bleeding. 

2. Markedly impaired hepatic, renal, or 

cardiac function. 

3. Pregnancy (see DOSAGE AND 

ADMINISTRATION). 

4. Breast feeding. 


Warnings: Further studies are ongoing to 
define the lowest clinically effective dose 
of DANOCRINE. Consequently, at the 
present time, DANOCRINE should be 
limited in its use to the select group of 
patients mentioned in the INDICATIONS 
Section. In view of the fact that some 
cases of endometriosis may be resistant to 
one specific form of hormone therapy and 
responsive to another, DANOCRINE 
may prove to be of benefit in such cases. 
There are some limited data in support of 
the use of DANOCRINE in therapy- 
resistant cases of this type. 

While no embryotoxic or teratogenic 
effects attributable to administration of 
DANOCRINE have been observed in 
reproduction studies in animals, safe use 
of the drug in pregnancy has not been 
established clinically. If a patient be- 
comes pregnant during treatment, 
administration of the drug should be 
discontinued. 

Patients should be watched closely for 
signs of virilization. Some androgenic 
effects may not be reversible even when 
drug administration is stopped. 
Precautions: Because DANOCRINE may 
cause some degree of fluid retention, 
conditions that might be influenced by 
this factor, such as epilepsy, migraine, or 
cardiac or renal dysfunction, require care- 
ful observation. 

Adverse Reactions: The following an- 
drogenic effects have occurred in patients 
receiving DANOCRINE: acne, edema, 
mild hirsutism, decrease in breast size, 
deepening of the voice, oiliness of the 
skin or hair, weight gain, and rarely, 
clitoral hypertrophy. 





Also hypoestrogenic manifestations 
such as flushing, sweating, vaginitis in- 


cluding itching, dryness, burning and 
vaginal bleeding, nervousness, and emo- 
tional lability have been reported. 
Although the following reactions have 

also been reported, a causal relationship 
to the administration of DANOCRINE 
has neither been confirmed nor refuted: 
allergic: skin rashes and rarely, nasal 
congestion; CNS effects: dizziness, head- 
ache, sleep disorders, fatigue, tremor, and 
rarely, paresthesia in extremities, visual 
disturbances, changes in appetite, and 
chills; gastrointestinal: gastroenteritis, and 
rarely, nausea, vomiting, and constipa- 
tion; musculoskeletal: muscle cramps or 
spasms, and pain in back, neck, or legs; 
penaoi, rarely, hematuria; other: 

oss of hair, changes in libido, elevation 
in blood pressure, and rarely, pelvic pain. 
Dosage and Administration: The dosage 
of DANOCRINE is 800 mg, divided into 
two doses per day, until additional studies 
on the effectiveness of lower doses are 
completed. Therapy should begin during 
menstruation if possible; otherwise, ap- 
propriate tests should be considered to 
ensure that the patient is not pregnant. 
Therapy should continue uninterrupted 
for 3 to 6 months but may be extended to 
9 months if necessary. After termination 
of therapy, if symptoms recur, treatment 
can be reinstituted. 


* 


How Supplied: Capsules of 200 mg (orange), . 


bottles of 100 (NDC 0024- 0305-06). 
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ORTHO DIENESTROL CREA 


the topical answer to a local issue... 
that’s economical, too 


. Soothing ORTHO Dienestrol Cream helps relieve symptoms of 
itching, buming, irritation, discharge and dyspareunia. 


ORTHO Dienestrol Cream helps restore estrogen support to vaginal tissue 
and helps rebuild tissue to a healthier, thicker, premenopausal state. 


. ORTHO Dienestrol Cream provides effective relief that's also economical... 
y and its low maintenance dose (only 1-3 applications a week?) 
helps keep cost down, too. 


*See Dosage and Administration in Prescribing Information 


* Trademark 


. © Ortho Pharmaceutical Corporation 1977 See brief summary of Prescribing Information on next page. 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK 
OF ENDOMETRIAL CARCINOMA z 

Three independent case control studies have shown an increased risk of endometrial 
cancer in postmenopausal women exposed to exogenous estrogens for prolonged 
periods. This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade. 

The three case control studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to 
depend on both duration of treatment and on estrogen dose. In view of these findings, 
when estrogens are used for the treatment of menopausal symptoms, the lowest dose 
that will control symptoms should be utilized and medication should be discontinued 
as soon as possible. When prolonged treatment is medically indicated, the patient 
should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration; it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less hazardous 
than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 

The use of female sex hormones, both estro 
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een intrauterine exposure to female sex 
hormones and congenital anomalies, including congenital heart defects and limb 
reduction defects. One case control Study estimated a 4.7 fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed fetuses 
is somewhat less than 1 per 1000. 


In the past, female sex horm 












9 pregnancy, or if the patient becomes pregnant while 
apprised of the potential risks to the fetus, and the 
advisability of pregnancy continuation. 





. DESCRIPTION 
. Dienestrol Cream 
Cream for intravaginal use only 
. Active ingredient: Dienestrol 0.01%. 
rounded with: glyceryl monostearate, peanut oil, glycerin, benzoic acid, glutamic acid and 
.. water. i 
_ IMPORTANT NOTE: This information is a Brief Summary of the complete prescribing informa- 
E don xad voy mee and therefore eh qua wed be — as Ts sole nd for obeyed 
» ; ummary was prepar om the com escribin 
5 information the chemical structure and references. "e. xe : 
. The physician should be thoroughly familiar with 
. patient information before prescribing the product. 
_ CLINICAL PHARMACOLOGY 
.— Systemic absorption and mode of action are undetermined. 
— INDICATIONS 
. Dienestro! Cream is indicated in the treatment of atrophic vaginitis and kraurosis vulvae. 
DIENESTROL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE 
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4 bd recent long-term followup of a 
single physician's practice has raised this possibility. Because of the animal data, there is a 


pa, 
" Eo qioaly confirmed gall bladder disease in women receiving 
E* aim : 


_ that there is an increased risk of thrombosis in men receiving estrogens for prostatic cancer 
.. and women for postpartum breast engorgement. 
Da Thromboembolic disease. It is now well established that users of oral contraceptives have an 
. Increased risk of various thromboembolic and thrombotic vascular diseases, such as throm- 
" bophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal throm- 
bosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
users. There is evidence that the risk of several of these adverse reactions is related to the dose 
. of the drug. An increased risk of postsurgery thromboembolic complications has also been 
reported in users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 
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weeks before surgery of the type associated with an increased risk of thromboembolism, er 
during periods of prolonged immobilization. : 
While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of 
estrogens has not been found, this does not rule out the possibility that such an increase may 
be present or that subgroups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and they should not 
be used (except in treatment of malignancy) in persons with a history of such disorders in 
association with estrogen use. They should be used with caution in patients with cerebral 
vascular or coronary artery disease and only for those in whom estrogens are clearly needed. 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to 
treat cancer of the prostate and breast, have been shown in a large prospective clinical trial in 
men to increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear 
risk. 
b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral 
contraceptives. Although benign, and rare, these may rupture and may cause death through 
intra-abdominal hemorrhage. Such lesions have not yet been reported in association with other 
estrogen or progestogen preparations but should be considered in estrogen users having 
abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular car- 
cinoma has also been reported in women taking estrogen-containing oral contraceptives. The 
relationship of this malignancy to these drugs is not known at this time. 
c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral 
contraceptives. There is now a report that this may occur with use of estrogens in the meno- 
pause and blood pressure should be monitored with estrogen use, especially if high doses are 
used. 
d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant 
percentage of patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed while receiving estrogen. 
4. Hypercalcemia. Administration of estrogens may lead to severe hypercaicemia in patients 
with breast cancer and bone metastases. If this occurs, the drug should be stopped and 
appropriate measures taken to reduce the serum calcium level. 
PRECAUTIONS 
A. General Precautions. 


1. A complete medical and family history should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physical examinations should include special reference 
to blood pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolaou 


abnormal or excessive uterine bleeding, mastodynia, etc. 4. Oral contraceptives appear to be 
associated with an increased incidence of mental depression. Although it is not clear whether 


See Contraindications and Boxed Warning. 

C. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers 
should be done only when Clearly necessary since many drugs are excreted in human milk. 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 

ADVERSE REACTIONS 

cea Nein regarding induction of neoplasia, adverse effects on the fetus, increased inci- 


1. Genitourinary system. Breakthrough bleeding, spotting, change in menstrual flow. Dysmen- 
orrhea. Premenstrual-like syndrome. Amenorrhea during and after treatment. Increase in size of 
uterine fibromyomata. Vaginal candidiasis. Change in cervical erosion and in degree of cervical 


3. Gastrointestinal. Nausea, vomiting. Abdominal cramps, bloating. Cholestatic jaundice. 

4. Skin. Chloasma or melasma which may persist when drug is discontinued. Erythema mul- 
tiforme. Erythema nodosum. Hemorrhagic eruption. Loss of scalp hair. Hirsutism.  . 

5. Eyes. Steepening of corneal curvature. Intolerance to contact lenses. 

6. CNS. Headache, migraine, dizziness. Mental depression. Chorea. 


7. Miscellaneous. Increase or decrease in weight. Reduced carbohydrate tolerance. Aggrava- 
tion of porphyria. Edema. Changes in libido. 


Given cyclically for short term use only: For treatment of atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be chosen 
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Effect of premenopausal castration and incremental 
dosages of conjugated equine estrogens on plasma 

follicle-stimulating hormone, luteimzing hormone, 

and estradiol 


WULF H. UTIAN, M.B., B.Cu., Pu.D., M.R.C.O.G., FA COG: 
MAURICE KATZ, M.B., Cu.B., F.C.P.(S.A.) 

DENNIS A. DAVEY, M.B., B.S., Pu.D., F.R.C.O.G. 

PETER J. CARR 

Cape Town, South Africa 


Plasma levels of follicle-stimulating hormone (FSH), luteinizing hormone-(LH), and estradiol 
(Eg) were measured serially in 11 premenopausal patients before and after hysterectomy 
with bilateral salpingo-oophorectomy. One week after operation an incremental dosage 
regimen of conjugated estrogens (CEE) in tablet form was commenced on a basis of two 
weeks with therapy (0.3, 0.625, 1.25, and finally 2.5 mg.), with each dose interspersed by two 
weeks without therapy. FSH, LH and E, levels were measured at the end of each period 
with and without therapy. E; levels fell within 24 hours of operation while FSH and LH 
levels rose gradually. CEE therapy produced an elevation of E;, but circulating 
concentrations comparable to the premenopausal values were only maintained during the 
dosage periods of 0.625 and 1.25 mg. of CEE. In only one instance did»CEE succeed in 
reducing FSH to premenopausal levels, and that was at a dosage of 2:5 mg., in which 
instance the E, level was higher than the premenopausal value. LH was never reduced to a 
premenopausal level. Thus, the data indicate that CEE alone in dosages up to 2.5 mg. per 
day was unable to reproduce in postmenopausal women the gonadotropin and E; blood 
serum levels shown to exist prior to oophorectomy. Usual CEE treatment after menopause, 
therefore, in itself does not represent physiologic "hormone replacement therapy," if defined 
as the dosage required to maintain premenopausal circulating concentrations of 
reproductive hormones. (AM. J. OBsTET. GYNECOL. 132: 297, 1978.) 


From the Departments of Obstetrics and Gynaecology and DESPITE WIDESPREAD clinical usage of conjugated 
Chemical Pathology, University of Cape Town Medical (CEE). th f d ca 
School and Groote Schuur Hospital. estrogens ( ), there is a paucity of reported studies 
ing the ef f th | 
Received for publication September 7, 1977. CODE : c eHféct, of- such, therap y m D APP 
. 22521 Mario 9908 gonadotropin and estrogen levels. In particular there is 
ART EE virtually no information of the effect of incremental 


Accepted March 3, 1978. dosages of CEE on plasma follicle-stimulating hormone 


Reprint requests: Dr. Wulf H. Utian, Department of | (FSH), luteinizing hormone (LH), and estradiol (E;) 
Reproductive Biology, Case Western Reserve University, 

MacDonald House, University Circle, Cleveland, Ohio levels. Moreover, laboratory methods for assessment of 
44106. plasma hermone levels have undergone considerable 
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Fig. 1. Mean plasma FSH levels before and after o 


interspersed with treatment-free periods. 


refinement in recent years, particularly in relation to 
specificity (i.e., grossly excessive cross-reactions to re- 
lated immunoreactive hormones), with the result that 
much early information is open to doubt. This includes 
a similar previous study from this clinic.! | 

Prior to the initiation of a long-term collaborative 
study into the effects of estrogen replacement therapy 
in postmenopausal women on osteoporosis, blood clot- 
ting, and blood lipids, it was considered necessary to 
determine the effect of variable doses of CEE on 
plasma FSH, LH, and E, levels. The purpose of this 
paper is to present these results and some observations 
arising therefrom. 


Subjects 


The 11 volunteer subjects were healthy women, aged 
45 to 53 years, of similar height, weight, and socioeco- 
nomic status, who were about to undergo total abdom- 
inal hysterectomy with bilateral salpingo-oophorec- 
tomy for nonmalignant gynecologic disease (chronic 
pelvic. inflammatory disease, uterine fibroids, or 
uterine prolapse). All patients were premenopausal 
prior to operation and had regular menstrual cycles, 
varying from 24 to 38 days. Informed consent was ob- 
tained from all subjects prior to their inclusion in the 
study. MAE | 

None of the patients had received hormonal therapy 
for at least three months prior to the study. 


Methods 


The entire study was coordinated through the 
Groote Schuur Hospital Menopause Clinic. 
Blood samples were drawn on the morning and 
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peration and following incremental doses of CEE, 


evening of the day before operation, on the morning of 
operation, and daily thereafter until day 7. The preop- 
erative sampling and operation were unrelated to the 
stage of the menstrual cycle. 

From day 8 onward all patients entered the following 
therapeutic program: from day 8 for two weeks, CEE,* 
0.3 mg. per day; two weeks, no therapy; two weeks, 
CEE, 0.625 mg. per day; two weeks, no therapy; 
two weeks, CEE, 1.25 mg. per day; two weeks, no ther- 
apy; two weeks, CEE 2.5 mg. per day; two weeks, no 
therapy. 

The prime objective of the present study was to de- 
termine FSH, LH, and E, responses to varying daily 
doses of estrogen therapy in a manner that would 
mimic standard clinical practice as closely as possible. 
Such medication is usually ingested once a day, and it is 
unlikely that a constant and sustained level of estrogen 
is maintained in the bloodstream throughout the fol- 
lowing 24 hours. For this reason, patients were advised 
to take CEE tablets at 8:00 a.m. and clinic visits and 
blood drawing were scheduled for 2:00 p.m. (1.€., six 
hours following medication). 

Further blood specimens were drawn at the end of 
each phase of the above program. All blood specimens 
were heparinized and immediately centrifuged, and 
the supernatant plasma was decanted and stored at 
—20* C. until assayed. 

Plasma E; FSH, and LH were measured in all 
specimens. 

Plasma FSH and LH were measured by the methods 
of Odell and associates? and Midgley,? respectively, 


*Premarin, Ayerst Labs., New York, New York. 
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Fig. 2. Mean plasma LH levels before and after operation and following incremental doses of CEE, 


interspersed with treatment-free periods. 


with the Second International Reference Preparation 
of human menopausal gonadotropins used as the stan- 
dard. The inter- and intra-assay coefficients of varia- 
tion for FSH were 9.7 and 4.9 per cent, and those for 
LH were 10 and 3.6 per cent, respectively. 

Plasma E; was measured by radioimmunoassay with 
a highly specific antiserum raised against 17f-es- 
tradiol-6-carboxymethyl-oxime-bovine serum albu- 
min.** The antibody used had cross-reactions of 4 per 
cent with estrone, 2 per cent with estradiol-17a, and 0.1 
per cent with equilin and equilenin. Thus, at a 4 per 
cent cross-reaction with estrone, the contribution of es- 
trone to the final value is minimal, e.g., a plasma read- 
ing of 100 pg. per milliliter would, in effect, be a 
specific reading of 96 pg. of estradiol and 4 pg. of 
estrone per milliliter. As the cross-reaction with the 
predominantly natural steroids was less than 0.2 per 
cent, E, could be specifically quantitated in ether 
extracts of plasma without chromographic purification. 
The sensitivity of the assay was 5 to 10 pg. The 
coefficient of variation in the estradiol assay was 8 per 
cent. All samples for each patient were run in the same 
assay. 


Results 


FSH. The mean plasma FSH levels (+ standard er- 
rors of the mean) before and after operation and fol- 
fowing incremental doses of CEE treatment are shown 
in Fig. 1. The FSH level began to rise by the second 
postoperative day and reached higher levels by day 2 
(P < 0.05) and day 3 (P< 0.01). A dose of 0.3 mg. of 


*Miles Leda. 


CEE failed to affect the FSH level, although the FSH 
level rose significantly following withdrawal of therapy 
(P < 0.05). 

Subsequent increments in estrogen dosage produced 
a significant reduction in plasma FSH levels (P < 
0.0025), but in only one instance, namely, the 2.5 mg. 
dosage, did FSH reach statistically. similar levels as 
compared with those of the preoperative stage. 

LH. Plasma LH, contrary to expectations, did not 
behave similarly to FSH. The mean plasma LH levels 
(+ standard errors of the mean) before and after op- 
eration and following incremental dosages, with rest 
periods, of estrogens are shown in Fig. 2. 

The mezn plasma LH level began to rise immediately 
after operation but more slowly as compared with the 
steep slope of increase of FSH. The postoperative 
levels reached values higher than the preoperative 
levels by day 3 (P < 0.025) and day 4 (P — 0.01). 

In contrast to FSH, however, in no instance did the 
incremental dosage of estrogen ever succeed in reduc- 
ing LH to preoperative levels. Estrogen therapy did 
produce reductions in LH levels as compared to the 
off-therapy periods in between the increments in dos- 
age, but in all instances LH levels were well within the 
postmenopausal range. | 

E, The mean plasma E; levels (+ standard errors of 
the mean) before and after operation and following the 
protocol for increments of CEE treatment are shown in 
Fig. 3. 

The estradiol levels fell precipitously after operation 
and reached lower levels by the first postoperative day 
(P « 0.0025). 

CEE treatment with the 0.03 mg. dosage failed to 
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produce any significant change in plasma estradiol 
levels. However, increases in dosage of CEE to 0.625 
and 1.25 mg. were associated with plasma E; concen- 
trations similar to the preoperative levels. The 2.5 mg. 
dosage, of extreme interest, resulted in a highly 
significant increase of plasma E; from 73.14 (+ 14.83) 
pg. per milliliter preoperatively to 162.5 (-- 18.03) after 
2.5 mg. CEE (P < 0.0025). The specificity of the assay 
for E; with respect to other components of CEE adds 
emphasis to the significance of this finding. 


Comment 


The surgical removal of normal ovaries from pre- 
menopausal women is associated with clinical and 
metabolic sequelae.?: 5 The administration of exogen- 
ous estrogens after the menopause is similarly associ- 
ated with metabolic changes, some favorable and some 
adverse, but many of these changes are as yet inade- 
quately defined." 

The purpose of the present study was to focus on two 
specific questions. First, what happens in the short term 
to plasma FSH, LH, and E, following removal of both 
ovaries from women of reproductive age? Second, 
what is the effect on these same parameters when orally 
administered CEE are given in different dosages to 
these same patients? In other words, is a dose of CEE 
able to reproduce premenopausal levels of FSH, LH, 
and E, in postmenopausal women? 

Following bilateral oophorectomy in this study, 
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Fig. 3. Mean plasma E; levels before and after operation and following incremental doses of CEE, 


plasma E; levels fell rapidly, reaching significant dif- 
ferences on the first postoperative day. Hunter and 
associates’ reported a similar rapid decrease in estro- 
gen levels, although they measured total plasma estro- 
gen by radioimmunoassay as opposed to the more 
specific E» assay of the present study. Their findings 
have been confirmed by Daw.* 

Plasma FSH and LH levels rose, although the 
changes were apparently less rapid or marked as com- 
pared with E». Nonetheless, FSH had increased by the 
second postoperative day, and LH reached significant 
differences by day 3. Hunter and associates’ reported 
somewhat similar changes but only found significant 
differences above the preoperative level by day 6 for 
FSH and by four weeks after operation for LH. The 
present study more directly confirms the report of Yen 
and T'sai.? They evaluated FSH and LH responses fol- 
lowing bilateral oophorectomy as related to the phase 
of the menstrual cycle in which operation was per- 
formed. For LH, a significant rise occurred on day 2 in 
patients ovariectomized during the follicular phase of 
the cycle but not until day 5 for patients ovariectomized 
during the luteal phase of the cycle. FSH, on the other 
hand, showed a significant rise on day 2 for both phases 
of the cycle.” All three above-mentioned studies con- 
firm the early reversal of the FSH/LH ratio following 
bilateral oophorectomy in the premenopausal woman. 

Despite the minor differences discussed above, the 
effects of bilateral oophorectomy on plasma FSH, LH, 
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and E; have been previously shown. The contribution 
of the present study is considered to be related to the 
second question, namely, the effect of incremental 
doses of CEE on plasma FSH, LH, and E;. 

CEE is principally a mixture of estrone sulfate. (50 to 
60 per cent) and equilin sulfate (20 to 30 per cent) plus 
small amounts of equilenin sulfate and the 3,17 -diols of 
the three steroids. In order to minimize cross-reaction 
with these fractions, the estradiol assay used for this 
study was highly specific. Nonetheless, as the dosage of 
CEE was increased in a stepwise fashion of two weeks 
with therapy interrupted by two weeks without therapy 
between the increasing doses (0.3 mg. per day followed 
by 0.625, 1.25, and 2.5), the plasma estradiol levels in- 
creased significantly in stepwise fashion (Fig. 5). Doses 
of 0.625 and 1.25 produced E; levels similar to the 
premenopausal values while a dose of 2.5 mg. per day 
resulted in significant elevation compared with the 
preoperative values. Rose and associates" examined 
the effects of incremental doses of CEE on plasma es- 
trogens but failed to differentiate between estrone (E) 
and E,; they measured them instead as a total 
(E, + Es). They reported a dosage of 0.625 mg. of CEE 
per day for a variable period of time to be ineffective in 
increasing E, + Ey. Dosages of 1.25 and 2.5 mg. per 
day resulted in increases of plasma E, + E» to levels 
similar to those of untreated premenopausal women. 

A second finding of interest was that, despite the 
increments of dosage of CEE and the corresponding 
rise of plasma E; levels, the gonadotropins FSH and 
LH failed to decrease to premenopausal levels in all 
instances except one. A dosage of 2.5 mg. of CEE per 
day was effective in reducing plasma FSH to the pre- 
menopausal level. Bolton and associates? have reported 
similar findings in that oral treatment with 1.25 mg. of 
CEE, despite being particularly effective in suppressing 
hot flushes, failed to return raised LH levels to pre- 
menopausal values. Lauritzen," moreover, failed to 
find any effect of estrone sulfate, 2 mg. per day, on the 
level of plasma LH-releasing factor (LHRF) or on the 
regular oscillations of LHRF but did find effects with 
dosages of 6 to 8 mg. of estrone sulfate per day. 

On the other hand, Hunter and associates’ reported 
that E; implants following castration prevented the ex- 
pected rise in gonadotropin levels. The lack of a sus- 
tained blood level of estrogen in patients receiving 
single doses of oral medication may also be responsible 
for a failure of adequate suppression of gonadotropin 
levels. In the present study we attempted to preclude 
this factor by measuring FSH, LH, and E; at a fixed 
time (six hours) following oral medication. Implant 
therapy, moreover, is generally not used because ab- 
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sorption rates are variable and inevitably associated 
with continued or nonremitting levels of estrogen. 
Such patterns of release may be linked with endometri- 
al hyperplasia and uterine cancer." 

Yen and associates"? reported on the short-term ef- 
fects of orally administered micronized E; on plasma 
E,, E;, FSH, and LH. The rise in circulating E; became 
significant in two hours. Serum concentrations of FSH 
and LH were significantly decreased within six and 
three hours, respectively. The FSH levels were never 
depressed below 80.9 (+ 12.2) mI.U. per milliliter and 
the LH levels were never below 71.5 (+ 8.1) mI.U. per 
milliliter. Unfortunately there were no premenopausal 
control subjects. Nonetheless, these data would appear 
supportive of the results of the present study, namely, 
that exogenous estrogens, while being effective in 
elevating E; levels and causing some suppression of 
gonadotropin levels, are unable in physiologic dosages 
to reduce the gonadotropin levels to average pre- 
menopause values. 

Therefore, it is possible to draw several conclusions 
from this study, namely: 

l. There is no single dosage of CEE that is able to 
elevate E; levels to the mean premenopausal value and 
at the same time reduce FSH and LH levels to their 
premenopausal means. 

2. Suppression of FSH and LH levels to pre- 
menopausal values would necessitate a dosage of CEE 
that increases the plasma E; to levels in excess of those 
in premenopausal control subjects, i.e., it would be 
necessary to use a dosage of CEE that creates a 
hyperestrogenic state. 

3. In order to obtain a plasma E, level after 
oophorectomy that is similar to the preoperative value, 
a dosage of CEE of no less than 0.625 mg. per day and 
no more than 1.25 mg. per day is required. This may 
be a compromise from a physiologic standpoint in that 
in neither instance would the gonadotropin levels be 
suppressed to premenopausal levels. 

4. Incremental doses of CEE are associated with a 
stepwise increase in plasma E; levels. This would sug- 
gest that ene of the components of CEE, presumably 
estrone sulfate, is metabolized to estradiol. Estradiol 
itself is not present in CEE tablets, as analyzed. 

Much of the basis of postmenopausal estrogen ther- 
apy rests on empiric observations. Further research is 
necessary to define precisely the types and amount of 
exogenous hormones necessary to reproduce in post- 
menopausal women sex hormone profiles similar to 
those known to be present normally in women of re- 
productive age, if that is a desirable goal. It is also 
necessary to prove whether such changes offer any 
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benefit to the postmenopausal woman. However, it is 
possible to conclude that CEE therapy alone does in- 
crease E, levels to normal premenopausal values, if that 
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is important, but this in no way constitutes "normal 
physiologic hormone replacement therapy." 
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Erratum 


In the article, "Serum prolactin, gonadotro 
amenorrheic mothers during two years' lact 
M.D., Uwayitu-Nyampeta, M.D., and C. Rob 
JOURNAL, on page 635, in the third line of 


should have been “luteinizing hormone." On page 637, in the tenth line of the third 
paragraph, “1:20000” should have been “1: 40000.” In the twelfth line of the same 
paragraph “Estradiol was extracted from 1.5 ml. of serum” should have been “Estradiol 
was extracted from 1.2 ml. of serum.” In the “Results” section under the subheads “FSH” 
and “LH” the abbreviation “ml.U.” should have been “mI.U.” throughout. In the sixth 
line under the subheading “FSH” 18 months should have been 2] months. _ 
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Oral contraceptives and platelet aggregation 


NIRMALA SHEVDE, M.D.* 
IRA I. SUSSMAN, M.D.** 
FRED ROSNER, M.D. 
VALENTINA PACHOLUK, M.S. 
Jamaica and Stony Brooh, New York 


There are conflicting data in the literature concerning the effects of oral contraceptives on 
platelet aggregation. We studied 26 healthy women who used oral contraceptives for at 
least three months. The control group consisted of 25 healthy women of childbearing age, 
who were receiving no medications. No differences in platelet aggregation in response to 
adenosine diphosphate, epinephrine, and collagen were found between the two groups. 


(AM. J. OBSTET. GYNECOL. 132: 303, 1978.) 


IHE ASSOCIATION OF thromboembolic disease with 
contraceptive use is well extablished.'" ? However, the 
mechanism of this apparent hypercoagulability is still 
unclear. Several investigators have shown changes in 
the plasma levels of various clotting factors in women 
using oral contraceptives.*-5 There are conflicting data 
on the effects of such medications on platelet aggrega- 
tion. Some investigators have demonstrated increased 
platelet aggregation,” * whereas in other studies -no 
change in platelet function was found.* '* The present 
study was undertaken to determine whether or not oral 
contraceptive pills affect platelet aggregation. 


Material and methods 


Twenty-six healthy women with a mean age of 25 
years (range, 16 to 40) were studied. These women had 
used various preparations of oral contraceptives for at 
least three months. The control group consisted of 25 
healthy women of childbearing age (age range, 25 to 35 
years, with a mean of 28), who were receiving no medi- 
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cations. No subject had ingested aspirin or similar 
compounds known to affect platelet function during 
the 10 day period prior to study. Smoking histories 
were not obtained. 

All blood samples were obtained in the morning 
after an overnight fast. A 19 gauge needle was used to 
draw 27 ml. of venous blood into a plastic syringe from 
the antecubital vein. The blood was mixed with 0.1 
volume of 3.8 per cent trisodium citrate and platelet- 
rich plasma was obtained by centrifugation at 1,500 x 
g for three minutes at 20° C. Platelet-poor plasma was 
prepared by further centrifugation at 2,800 x g for 20 
minutes at 4° C. 

Platelet-aggregation studies were performed on a 
dual-channel aggregometer* connected to a recorder, 
according to a modification of the method of Weiss and 
Rogers.'' Then 20 and 25 ul of aggregating agent were 
added to cuvettes containing platelet-rich plasma that 
had been allowed to equilibrate for one minute at 37? 
C. The aggregating agents used were adenosine 
diphosphatet (ADP) in final concentrations of 4 and 2 
AM, epinephrine§ in a final concentration of 5 uM, and 
soluble collagen|| in concentrations of 0.079, 0.039, and 
0.0197 mg. per milliliter. Those samples showing 
aggregation at a collagen concentration of 0.0197 mg. 
per milliliter were further tested at 0.00985 mg. per 
milliliter. 

The platelet-aggregation studies were expressed and 


*Payton Associates, Inc., Buffalo, New York. 

*Scribe, Omni Spectra, Inc., Farmington, Michigan. 
iSigma Chemical Co., St. Louis, Missouri. 

§Parke, Davis & Co., Detroit, Michigan. 

[Worthington Biochemical Corp., Freehold, New Jersey. 
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Table I. Platelet aggregation in women using oral contraceptives 
Study group Control group 
Maximum aggregation Maximum aggregation 
No. No. (mean + S.D.) (%) 









Aggregating agent (mean + S.D.) (%) 





Epinephrine (4 uM) 22 88.78 + 0.98 23 90.37 + 0.43 N.S.* 
ADP: ] 
4uM - 26 75.92 + 3.18 25 81.11 + 2.6 N.S. 
2 uM 25 66.2 + 3.98 24 68.93 + 2.03 N.S. 
Collagen: | 
0.079 mg./ml. 14 87.85 + 3.3 10 89.01 + 1.56 NS. 
0.039 mg./ml. 23 81.59 + 3.8. 22 86.10 + 1.65 N.S. 





* Not significant. 


Table II. Selected coagulation factors in women using oral contraceptives 









Study group 








Fibrinogen (mg./100 ml.) 26 281.3 + 17.35 25 27] + 14.25 N.S. 
Factor VIII 25 88.76 + 3.9 29 79.77 + 4.55 N.S. 
Factor VII/X 19 96.3 + 3.43 12 90.25+ 3.81 N.S. 
Factor X 19 114.05 + 5.16 12 94.91 + 10.6 N.S. 





evaluated as the percentage of maximum aggrega- 
tion," the rate of maximum aggregation, and the lag 
time before onset of aggregation with collagen. The 
rate of maximum aggregation was defined as the slope 
(millimeters per minute) of the tangent to the steepest 
portion of the aggregation curve. 

Ristocetin-induced aggregation of platelet-rich plas- 
ma was not tested in this study since, in our experience, 
such aggregation does not correlate with factor VIII 
procoagulant activity when the latter is normal or in- 
creased (as found in this study) because maximal 
aggregation always occurs. 

Fibrinogen was assayed by the biuret method. Factor 
VIII was assayed by a one-stage kaolin-activated partial 
thromboplastin time with the use of factor VIII- 
deficient plasma substrate. Factors X and VII/X were 
assayed by a one-stage assay with commercially avail- 
able VII/X-deficient plasma.* One unit of any coagu- 
lation factor was defined as the amount of that factor 
present in 1 ml. of pooled normal plasma (20 donors). 
Student's t test was used in the statistical analyses. Fac- 
tor VII anugen and Von Willebrand factor were not 
measured in this study. 

Results 

The percentage of maximal aggregation of platelets 
in response to various concentrations of epinephrine, 
ADP, and collagen is shown in Table I. There was no 


*General Diagnostic Div., Warner-Lambert Pharm. Co., 
Morris Plains, New Jersey. 


significant difference between the aggregation induced 
by the three agents in the two groups of women. Fur- 
thermore, both groups exhibited a similar pattern in 
response to decreasing concentrations of collagen. 


When collagen was diluted to a final concentration of 


0.0195 mg. per milliliter, only two patients in the con- 
trol group and two in the study group showed aggre- 
gation while the others had no aggregation at all at that 
dilution. These four individuals did not demonstrate 
any aggregation at the next dilution. 

Platelet-aggregation lag times and rates were also 
compared and, again, no significant differences were 
observed. There was no variation in platelet aggrega- 
tion at different times in the menstrual cycle. 

Coagulation factors I, VIII, and VII/X were slightly 
increased in the study group compared to the control 
group (Table II and Fig. 1). However, these findings 
were not statistically significant. 


Comment 


The use of oral contraceptive pills has been associ- 
ated with the development of deep vein thrombosis 
and pulmonary embolism.'~? Although the mechanism 
of this complication has not been clearly elucidated, an 
increase in blood clotting factors has been postu- 
lated.* *: '? Our study shows no statistically significant 
change in clotting factors but our results are in the 
direction of those of the other studies. Recently, atten- 
tion has been focused on the higher incidence of cere- 
bral and coronary arterial thrombosis in women using 
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Fig. 1. Selected coagulation factors in women using oral contraceptives. 


oral contraceptive pills.' Hyperaggregation of platelets 
has been thought to play a role in this increased inci- 
dence of arterial thrombosis. 

Poller and associates? found platelet aggregation 
to be significantly accelerated with the Chandler's 
tube techrique used to induce coagulation in women 
using combined estrogen-progestin oral contracep- 
tives, though this was less apparent in the third trimes- 
ter of pregnancy. Women using a pure progestogen, 
chlormadinone acetate, did not show this change up to 
the sixth month of study. In addition, the accelerated 
platelet aggregation resulting from conventional oral 
contraceptive use became normal one month after a 
change to the progestogen. There was no change in the 
platelet-agzregation response to ADP during oral con- 
traception. 

However, the Chandlers tube method is also af- 
fected by an increase in clotting factors. When the same 
investigators! tested platelet aggregation with Born's 
method, they were unable to demonstrate hyperaggre- 
gation. 

On the other hand, other workers* '? have demon- 
strated increased platelet aggregation with the Born 
method. McGrath and Castaldi, also with the Born 
method, found an increase in platelet aggregation with 


ADP and collagen. Zahavi and associates,'? employing a 
fragilograph, demonstrated increased platelet aggre- 
gation with ADP. 

Recent work by Carvalho and associates? has failed to 
show anv increased platelet aggregation among women 
using oral contraceptives. Our study confirms these 
findings. Both rate and maximal aggregation were the 
same in the two groups of women. Furthermore, both 
groups responded to the same minimum dose of col- 
lagen. No differences in platelet aggregation could 
be documented, regardless of the type of analysis 
employed. 

Differences between this and previous studies cannot 
be explained on the basis of the type of estrogen in- 
volved. The dosage of estrogen in all studies was simi- 
lar, namely, 50 wg of ethinyl estradiol. Zahavi and as- 
sociates? were able to demonstrate increased platelet 
aggregation throughout the menstrual cycle. Poller 
and associates’ and McGrath and Castaldi tested 
women only at midcycle. Our patients were tested at 
various times during the menstrual cycle as were the 
patients of Carvalho and associates." When our data 
were analyzed according to the time of menstrual cycle, 
no differences were observed. 
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Antiserotonin treatment of hyperprolactinemic 
amenorrhea: Long-term follow-up with metergoline, 
methysergide, and cyproheptadine 
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Twenty patients affected by hyperprolactinemic amenorrhea-galactorrhea have been treated with 
one or more of the following serotonin antagonists: metergoline, methysergide, and cyproheptadine. 
Among the 11 patients without evidence of pituitary tumor resumption of menses was observed in 
five, two of whom had ovulatory cycles; one patient became pregnant; ovulations occurred only 
during treatment with metergoline. In the group of nine patients with enlarged sellae, three 
experienced isolated episodes of.bleeding, while two had three and four menses each, respectively; 
all cycles were anovulatory. Plasma prolactin levels and galactorrhea were favorably affected by 
treatment only in a minority of amenorrhea-galactorrhea patients with and without tumors. 


(AM. J. OBSTET. GYNECOL. 132: 307, 1978.) 


THERE IS EVIDENCE that serotonin has a stimulatory 
effect on prolactin (PRL) secretion in the experimental 
animal." ? MacIndoe and Turkington? found that the 
serotonin precursor L-tryptophan increases the plasma 
PRL levels when infused in the human subject and that 
pretreatment with methysergide, a serotonin an- 
tagonist, delays and reduces this response. Mendelson 
and associates? found that methysergide is able to sup- 
press the sleep-related PRL peaks in normal subjects. 
Metergoline, another serotonin antagonist, lowers 
basal and thyrotropin-releasing hormone (TRH)- 
stimulated PRL levels in normal subjects** and lowers 
plasma PRL and growth hormone levels in acromegalic 
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subjects.” '° It has also been shown that metergoline is 
able to lower plasma PRL levels and to suppress lacta- 
tion in puerperal women.!': !? 

The results of a clinical trial of three serotonin an- 
tagonists, metergoline, methysergide, and cyprohep- 
tadine, ina group of amenorrhea-galactorrhea patients 
are reported here. 


Patients and methods 


Twenty women with amenorrhea-galactorrhea and 
hyperprolactinemia, nine of whom showed an enlarged 
sella turcica, underwent treatment of at least eight 
weeks’ duration with one or more of the following an- 
üserotonergic drugs: metergoline,* methysergide,t 
and cyproheptadine.t Sixteen subjects were treated 
with metergoline, 4 mg. orally twice a day 12 were 
treated with methysergide, 1 mg. orally twice a day, 
and eight received cyproheptadine, 4 mg. orally twice a 
day. In most subjects, two or all three drugs were ad- 


*Liserdol, Farmitalia, Milan, Italy. 
tDeseril, Sandoz A. G., Basel, Switzerland. 


£Periactin, Merck Sharp & Dohme, Div. of Merck & Co., 
Inc., Rahway, New Jersey. 
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Fig. 1. Plasma PRL levels and clinical outcome during antiserotonin treatment in 11 patients with 
amenorrhea-galactorrhea and a normal sella. The symbols + and — are qualitative indications for the 
presence or absence of galactorrhea. M Indicates the occurrence of an episode of menstrual bleed- . 
ing. The type of the cycle was as follows: M — Anovulatory; M — undetermined; — ovulatory. . 
PREG. Indicates the beginning of a pregnancy. Basal PRL values (white bars) are the means of at 

least four samples. 
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Fig. 2. Plasma PRL levels and clinical outcome during antiserotonin treatment in nine patients with 
amenorrhea-galactorrhea and an enlarged sella. The symbols + and — are qualitative indications for 
the presence or absence of galactorrhea. M Indicates the occurrence of an episode of menstrual 
bleeding. All episodes of bleeding in this group were anovulatory. Basal PRL values (white bars) are 
the means of at least four samples. 


ministered in sequence with a maximum drug-free ma estradiol and follicle-stimulating hormone (FSH) 
interval of two weeks (Figs. 1 and 2). levels were low to normal in all, while the luteinizing 
* All patients had galactorrhea and bona fide amenor- hormone (LH) level was slightly elevated in one patient 
v .  rhea for at least 12 months before treatment was (P. L.) and low to normal in the remaining ones. 
j started. None of the patients received any form of The presence or absence of pituitary tumor was as- 
therapy in the 12 months preceding this study. sessed by tomography of the sella turcica. 
All patients had normal serum thyroxine levels. Plas- All patients with an enlarged sella and the majority 
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of the others underwent extensive endocrinologic in- 
vestigation by stimulatory or inhibitory tests with TRH, 
luteinizing hormone-releasing hormone, insulin, me- 
tyrapone, and bromocriptine. The results of the vari- 
ous stimulatory or inhibitory tests of pituitary function 
did not give clear-cut results in distinguishing between 
patients with and without tumors. The relatively more 
univocal behavior observed was the lack of response of 
growth hormone to hypoglycemia in patients with an 
enlarged sella. 

In three of the nine patients showing radiologic signs 
of pituitary tumor, transphenoidal hypophysectomy 
was performed after the end of this study and the exis- 
tence of the adenoma was confirmed. 

During treatment blood was drawn before the morn- 
ing drug dose, generally at weekly intervals, for plasma 
PRL and progesterone measurement. 

On the same occasion, clinical examination of the 
patients was performed in order to assess galactorrhea. 
The cycles were judged to be ovulatory when the 
plasma progesterone concentration was above 8 ng. per 
milliliter in the supposed luteal phase of a cycle. PRL 
was assayed by a double-antibody radioimmunoassay 
method,'? with NIH-FL used as the reference prepara- 
tion. In our laboratory the normal PRL range for 
healthy women is 4 to 25 ng. per milliliter. The proges- 
terone radioimmunoassay was performed by the dex- 
tran-coated charcoal method." 


Results 


Normal sella (Fig. 1). Among seven patients with 
presumably idiopathic amenorrhea-galactorrhea, treat- 
ed with metergoline, one pregnancy occurred (T. 4.) 
and menses reappeared in three patients. One of them 
(A. M.) had at least three ovulatory cycles and has con- 
tinued to menstruate regularly seven months after me- 
tergoline was stopped; the cycles that followed inter- 
ruption of the treatment were anovulatory. At least one 
other patient (R. D.) had an ovulatory cycle. It is in- 
teresting to note that Patient 4. M. had been amenor- 
rheic for eight years at the start of metergoline treat- 
ment. In two of the patients whose menses resumed, 
plasma PRL decreased slowly to normal levels and ga- 
lactorrhea disappeared (4. M. and V. MT.). 

In the group of six women treated with methyser- 
gide, two menstruated at least two times (S. M. and M. 
A.) The menses were anovulatory as judged by the 
plasma progesterone concentration. In one of these 
two women, PRL levels clearly decreased, but galac- 
torrhea was virtually unaffected. 

Of the three patients treated with cyproheptadine, 
one (V. MT.) had an isolated episode of bleeding; an- 
other (DR. MT.) menstruated immediately (two days) 
after cyproheptadine was stopped and had two further 
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menstrual periods at 30- and 21- day intervals. No evi- 
dence of ovulation was obtained when the sampling 
was appropriate for progesterone assay. PRL levels and 
galactorrhea were virtually unaffected by cyprohep- 
tadine therapy in all patients. 

Enlarged sella (Fig. 2). In the group of nine pa- 
tients with an enlarged sella, during metergoline treat- 
ment, one patient had four menstrual periods and four 
additional patients experienced isolated episodes of 
bleeding. 

In these cycles plasma progesterone was measured in 
the supposed luteal phase and found to be in the 
nonovulatory range. 

In one subject (M. R.) PRL levels rapidly fell to the 
normal range, and in another PRL decreased to about 
half of the initial concentration (B. A.); in the remain- 
ing subjects PRL did not clearly change. However, be- 
cause of the marked fluctuation in the basal plasma 
levels, it was often difficult to evaluate changes during - 
treatment. Galactorrhea was essentially unaffected by 
the treatment. 

In the group of six women treated with methyser- 
gide, no episodes of bleeding occurred despite the fact 
that in two subjects (C. R. and S. P.) a marked decrease 
in the plasma PRL level was registered. In one subject 
(M. R.) who commenced methysergide treatment eight 
days after metergoline was stopped, the plasma PRL 
levels, lowered by metergoline and still low (7 ng. per 
milliliter), increased during methysergide therapy. No 
effect on galactorrhea was observed in the subjects 
treated with methysergide. 

The effect of cyproheptadine was evaluated in five 
patients. No effect was observed on PRL levels and 
galactorrhea. However, one of the five subjects (S. L.) 
who had a bleeding episode at the end of metergoline 
treatment had two further episodes of bleeding with 
cy proheptadine. 

All treatments were well tolerated by patients both 
with and without tumors. 


Comment 


There is experimental evidence that the physiologic 
control of PRL secretion involves two opposing neuro- 
nal systems, one stimulatory, serotonergic, and the 
other inhibitory, dopaminergic. ? 

Kamberi and associates? hypothesized that an imbal- 
ance in the two hypothalamic pathways could result in 
functional hyperprolactinemia and amenorrhea-galac- 
torrhea in the human subject. : 

It is well established that the lowering of plasma PR 
levels can be obtained in patients with amenorrhea- 
galactorrhea by the administration of depamine’® !* or 
dopamine agonists as bromocriptine!'*: '? or L-dopa.” 

In our study the administration of serotonin an- 
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tagonists failed to decrease constantly the plasma PRL 
levels in most patients with hyperprolactinemia, either 
idiopathic or caused by tumor, thus suggesting that 
serotonin does not play a predominant role in the 
pathogenesis of hyperprolactinemia. However, seven 
patents, two of whom had evidence of pituitary tumor, 
menstruated repeatedly during the antiserotonergic 
treatment; in two of these seven, both treated with me- 
tergoline, there was proof that some of the menstrual 
periods were ovulatory. One of the patients, amenor- 
rheic for eight years, continued to menstruate regu- 
larly at least seven months after metergoline treatment 
was stopped. One patient ovulated and conceived dur- 
ing metergoline treatment?! 

It is tempting to speculate that, in the patients show- 
ing a decrease of PRL levels during antiserotonin 
treatment, the hyperprolactinemia was caused by a 
predominance of the serotonergic controlling system 
of PRL secretion. In these patients the decrease of PRL 
levels may explain per se the resumption of menstrual 
function. However, it should be considered that an- 
üserotonin treatment may directly affect the gonado- 
tropin-secreting mechanism. Experimental data in the 
animal demonstrate that serotonin has an inhibitory 
effect on gonadotropin secretion.^ ?? In addition, 
MacIndoe and Turkington? found that infusion of the 
serotonin precursor L-tryptophan in human subjects 
was followed by a consistent decrease in plasma LH and 
FSH. A sumulatory effect of serotonin antagonists on 
the gonadotropins might explain the resumption of 
menses we sometimes observed in the presence of ele- 
vated PRL levels. 

Finally, it must be realized that the serotonin an- 
tagonists employed may have other pharmacologic 
activities. Cyproheptadine possesses antihistaminic, 
anticholinergic, and antidopaminergic properties as 
well® **: methysergide also has mixed agonist-antago- 
nist activity on dopamine receptors,” and it has been 
recently suggested that metergoline may have dopa- 
minergic activity in addition to its main antiserotonin 
effect? Cyproheptadine in our studies was essentially 
ineffective and this can be accounted for, in part, by its 
antidopaminergic activity. Metergoline was the more 
effective drug, which can be explained by the dopa- 
minergic activity ascribed to it by Chiodini and associ- 
ates.” These workers based their conclusion on the ob- 
servation, in two of three acromegalic subjects studied, 
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that pretreatment with a blocker of dopamine recep- 
tors, pimozide, prevented the fall of PRL levels in- 
duced by metergoline. However, these findings have 
not been confirmed in normal subjects by Ferrari,* who 
found that metergoline was effective in lowering 
plasma PRL levels and that pretreatment with pimo- 
zide did not inhibit this effect. In addition, it has been 
demonstrated that metergoline is highly effective in 
suppressing puerperal lactation when administered for 
as short a time as five days and that its administration is 
followed by a slow and progressive fall in circulating 
PRL levels.!': '* This behavior is quite different from 
that of bromocriptine, which rapidly lowers PRL levels 
but requires two weeks of administration to suppress 
steadily puerperal lactation.” 

These features are most likely the expression of a 
different mechanism of action of the two substances on 
PRL synthesis and/or release and suggest that the an- 
üprolactinemic effect of metergoline is most likely re- 
lated to its antiserotonergic effect. 

Antiserotonin treatment has clear antiprolactinemic 
effects in the normal state,” ® in the puerperium,!!: !? 
and in acromegaly* 1°; however, the present study 
demonstrates that in the amenorrhea-galactorrhea 
syndrome the effect of this treatment is very inconstant 
and generally poor. Since virtually all patients with 
amenorrhea-galactorrhea respond to dopaminergic 
sumulation with bromocriptine, while only a minority 
respond to antiserotonergic treatment, one may specu- 
late that the underlying defect of most patients with 
amenorrhea-galactorrhea is dopamine deficiency 
rather than serotonin excess. However, it is possible 
that the presently available serotonin antagonists do 
not have ideal antiserotonergic characteristics and that 
a future, more effective antiserotonergic agent could 
change these conclusions. An example of this possi- 
bility is the excellent results presently obtained with a 
suitable dopamine agonist such as bromocriptine com- 
pared with the poor results previously obtained with a 
less suitable dopamine agonist such as L-dopa. 


We wish to thank Farmitalia for the gift of Liserdol. 
The material used for prolactin radioimmunoassay was 
supplied by the National Institutes of Health, 
Bethesda, Maryland. 


*Personal communication. 
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Inhibition of menstrual uterine motility during 


water diuresis 


EDGARD COBO, M.D. 
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Cali, Colombia 


Induced water diuresis blocks the central release of antidiuretic hormone (ADH) which is, in turn, 
supposed to play a role in the high uterine activity recorded during human menstruation. In order to 
further explore this possibility, uterine and antidiuretic activities were studied during water diuresis in 

27 normal menstruating women, prior to the insertion of an intrauterine device. Shortly after the initiation 
of the water overload, simultaneous inhibition of both uterine and antidiuretic activities was obtained. 
Furthermore, the administration of ADH by intravenous infusion re-established the uterine motility to 
normal values while the administration of oxytocin did not. It is suggested that ADH has a direct role 

in the control of uterine activity during human menstruation. (AM. J. OBSTET. GYNECOL. 132: 


313, 1978.) 


DURING menstruation uterine motility is extremely 
high. The pattern observed is different from any other 
recorded during both the proliferative and secretory 
phases of the menstrual cycle, during pregnancy and 
labor, or even during the puerperium when the uterus 
carries out a function comparable to that during 
menstruation, mainly the expulsion of blood, clots, and 
intrauterine debris. Menstrual uterine motility has 
been reported to have a "labor-like" pattern." ? How- 
ever, during menstruation, it is common to observe 
contractions with intensities above 100 mm. Hg, fre- 
quencies higher than ten per ten minutes, and pro- 
longed periods of hypertonicity, none of which occurs 
during normal labor. These differences in the behavior 
of the same smooth muscle suggest that menstrual 
myometrial function is under different hormonal regu- 
latory influences and/or that there is a change in its 
reactivity to certain circulating hormones. 
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There is no agreement concerning the hormones in- 
volved in the regulation of menstrual motility. The 
ovarian steroids are said to play a role by their with- 
drawal effect which interrupts the block exerted dur- 
ing the previous phases of the cycle.* * The hormones 
of the adrenergic system? and the prostaglandins® can 
also stimulate the nongravid uterus to levels of con- 
tractlity recorded during menstruation. 

Some previous reports* 7~* !?: 13 suggest that antidi- 
uretic hormone (ADH), a hormone which is known to 
regulate water balance and to maintain the plasma os- 
motic pressure, can also act as an oxytocic agent inte- 
grated in the control of uterine action. Surprisingly, the 
administration of water overload, a more simple and 
specific way to block ADH release, has not been studied. 
This paper deals with the measurement, in menstruat- 
ing women, of the uterine and antidiuretic activities 
before, during, and after experimental water diuresis. 


Subjects and methods 


Twenty-seven normal women requesting insertion of 
an intrauterine device (IUD) were selected from the 
Outpatient Clinic of the University Hospital and volun- 
teered for the induction of water diuresis and the ex- 
perimental procedure. All had regular menstrual cy- 
cles, had not taken contraceptive pills during the previ- 
ous cycle, and clinically had no abnormalities in the 
genital tract. Recordings of uterine contractility were 
performed between Days 1 and 3 of the cycle, within 
the three hours preceding insertion of the IUD. 
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Fig. 1. Effect of water overload on uterine inotility during menstruation in three belii "piede ca 
Large arrows indicate the initiation of water c overload. Numbers in the intrauterine pressure record- 
ings indicate the magnitude of the water ov erload 15 minutes later. Notice the short time elapsed 
between initiation and the appearance of | the inhibitory effect on the uterus. Observe how different 
amounts of water ov erload (6. 4 to 17.0 ml. per kilogram) produce an equally marked depression i in 
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Aseptically, a sponge- hed open SPONE the bladder ahi urine samples v were collected every 15 
catheter (Clay-Adams PE-60) was inserted into the NR minutes. Before each sample was taken, 100. to 150 ml. 
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uterine cavity" without using forceps to imm nobilize the 


cervix. The other end was connected. to a pressure — 
transducer (Sanborn 267-A) coupled to an electronic TU 


multichannel amplifier system. and a cording gal- 
vanometer. (Sanborn, Poli- Viso 150). Uterine contrac- 
tility was r recorded on a 0-50 to 0- 100 mm. Hg scale, 


depending on the contraction intensity and the Gat’) 


values converted to the 0-100 mm. Hg scale. A uterine 


contraction was defined as any pressure rise equal to or 


greater than 5 mm. Hg. The intensity, frequency, and 
tonus of the uterine contractions were measured for 
periods of 15 minutes. Total uterine activity was calcu- 
lated by means of a measurement comparable to the 
uterine "work"? by adding the contraction intensities 
for each 15 minute period. 

| Immediately after the insertion of the uterine cathe- 
ter, an indwelling Foley catheter was introduced into 


of air were introduced to assure adequate emptying of 
the. bladder. After 30 minutes of recording uterine 
d asc) a water overload of about 20 ml. of water 
per kilogram of body weight was initiated by giving 5 
| percent dextrose in water intravenously plus tap water 
by mouth. A constant state of positive water balance 
was maintained. by administration of additional water 
to equal the rate of urine flow. In 15 of 27 subjects the 
water overload was discontinued after one hour in 
order to study the disappearance of its effects on both 
uterine and antidiuretic activities. 

_ Adequate serum samples were obtained prior to hy- 
dration and at the peak of water diuresis. Blood and 
urine creatinine concentrations were measured by the 
Jaffé reaction.? Total solute concentration in urine and 
serum was quantitated by osmometry (Advanced In- 
struments Osmometer 64-31) and expressed in mil- 
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were calculated and indjteised in milliliters ee 


When urinary osmolality (U Josm) rose above that oí of g 


1 
serum and CH,O values became negative, it was con- | 


sidered kuidate of antidiuretic activity. An ADH ef 
fect was assumed with these findings when, simulta- — ^x 
neously, no significant changes were observed. in t ithe 0o 
glomerular filtration rate (Cer). and/or in the solute 


aw. 
excretion (Cosm). Likewise, when asa a result of : water 


diuresis the urinary osmolality values fell below those d 
of serum and the CH;O became markedly positive, this 


was considered evidence of inhibition of ADH activity. 


The control values were those obtained in all obser- | 


vations made before water overload was initiated. The 
mean values and the standard error of the mean 
(S.E.M. ) were calculated for all the variables studied. 
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sented individual characteristics i in the 
id sili p panpa; due mainly to variations in 
uterine S seip In nine of 27 subjects hypertonicity was 
XA observed ranging from 22 to 58 mm. Hg and lasting 
$a from 30 to 66 minutes. Accordingly, most periods of 
fo stable. nonhypertonic uterine activity were considered 
. controls. Mean uterine tonus was 11.7 + 1.8 mm. Hg. 
b The mean contraction intensity was 39.9 + 3.6 mm. Hg 
. and the mean frequency was 12.4 + 2.4 contractions in 
15 minutes; uterine work ranged between 86.2 and 
966.4 mm. Hg and the mean value was 404. ] + 43,1 
mm. Hg. ya: 
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Fig. 3. Percentage variation in uterine "work" and urinary 
osmolality during and after water diuresis. The upper panel 
shows the water balance which increases to a steady level at 
about 20 ml. of water per kilogram of body weight. This posi- 
tive balance decreases to slightly negative values after discon- 
tinuation of the water overload. In the lower left panel it is 
possible to observe how the percentage decrease in uterine 
"work" (Uw) parallels urinary osmolality ( Uosm). T50% (small 
arrow) is the same (15 minutes) for both values. The recovery 
(right panel) is not parallel, with the uterine “work” showing a 
shorter T50% (35 minutes) than osmolality (56 minutes). 


erage urinary output was 2.2 + 0.5 ml. per minute. 
Mean values for serum and urinary osmolality were 
290.3 + 1.6 and 577.8 + 50.9 mOsm. per kilogram, re- 
spectively, the latter clearly hyperosmolal to serum. 
The mean values of the clearances studied were 
1.2 + 0.5 ml. per millimeter for CH;O, 73.5 + 5.4 ml. 
per minute for Ccr, and 3.9 + 0.6 ml. per minute for 
Cosm. 

The effect of water overload on uterine and an- 
tidiuretic activities. Water overload led to a marked 
decrease in uterine motility in 24 of 27 patients studied 
and to a moderate decrease in the three remaining pa- 
tients. In seven subjects this inhibition was complete 
(Fig. 1). There was a proportional decrease in the in- 
tensity and frequency of uterine contractions, while no 
significant changes were observed in uterine tonus. 
Therefore, the results presented refer only to the 
analysis of uterine work which integrates the intensity 
and frequency of contraction in a given 15 minute 
period. 

Mean values of uterine work before water overload 
were 404.1 + 43.1 mm. Hg. These values decreased 
exponentially during the time of water overload to 
248.5 + 34.7 mm. Hg after 15 minutes and to 110.8 + 
20.2 mm. Hg after 90 minutes. 
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All of the differences observed from control values 
in uterine work during the period of water diuresis 
were statistically significant. The inhibition of uterine 
activity became evident 5 to 15 minutes after the initia- 
tion of water overload (Figs. 1 and 2), but there were 
wide individual variations in the time required to attain 
maximal inhibition (8 to 76.5 minutes) with a mean of 
28.5 + 3.2 minutes. 

As anticipated, water overload led to a progressive 
inhibition of antidiuretic activity, as indicated by the 
gradual changes in CH;O and Uosm which varied in 
ume, like uterine work. After 15 minutes, the mean 
urinary osmolality values decreased to 395.9 + 51.6 
mOsm. per kilogram and continued to fall, becoming 
hypoosmolal, and reached an average of 81.7 + 9.9 
mOsm. per kilogram after 90 minutes. There was also a 
fairly wide individual variation in the time required to 
produce urinary hypoosmolality after water overload, 
with a range of 15 to 60 minutes and a mean of 
30.6 + 2.7 minutes. Also, a similar variation was ob- 
served in CH,O with a mean of —0.8 + 0.7 ml. per 
minute after 15 minutes, increasing to 18.8 + 1.1 ml. 
per minute after 90 minutes. 

After the first 15 minutes the variations in Uosm and 
CH,O became significantly different from mean con- 
trol values. There was no significant variation in the 
creatinine clearance during the period of water diure- 
sis, which ranged from 81.6 + 5.8 to 71.8 + 5.6 ml. per 
minute. Cosm increased during water diuresis and dif- 
ferences from control values in urine samples taken 30, 
45, 60, and 75 minutes after initiation of water over- 
load were statistically significant. 

Disappearance of water overload effects. After in- 
terruption of water overload, the recovery of uterine 
contractility was slower than its inhibition (Fig. 2). After 
one hour, more than half of the subjects had not re- 
gained control levels. The mean value of uterine work 
after 45 minutes was 217.5 + 47.0 mm. Hg, which is 
significantly less than the previous control (P < 0.01). 
After 60 minutes, the mean value was 244.0 + 50.5 
which was no longer significantly different (P > 0.5), 
and it increased to 290.7 + 53.3 mm. Hg 75 minutes 
later. The time required for uterine work to reach sta- 
ble values similar to preoverload controls varied be- 
tween 15 and 102 minutes with a mean of 43.9 + 8.1 
minutes. 

The recovery of antidiuretic activity was also pro- 
longed. Urinary output continued to be high for one 
hour after interruption of water overload. Urinary oss 
molality increased but did not reach control levels in 
one hour; after 75 minutes, the mean value was 
413.0 + 64.1 mOsm. per kilogram, significantly differ- 
ent from the control (P < 0.1). CHO values showed 
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Fig. 4. Effect of synthetic arginine-vasopressin on uterine contractility depressed by water overload. 
The administration of A-vasopressin (1 mU. per minute) during the stable phase of uterine contrac- 
tility depression caused by water overload produces an activation of uterine motility which is similar 


to that observed before water diuresis. 


similar changes and their mean remained positive for 
60 minutes, becoming negative only after 75 minutes 
(—0.7 + 0.6 ml. per minute). 

During this recovery period no significant changes 
were observed in the osmolal clearance and in the 
glomerular filtration rate. The recovery of antidiuretic 
inhibition, measured by the time elapsed before urine 
became hypoosmolar, varied between 30 and 105 
minutes with a mean of 77.1 + 13.9 minutes. 

Comparison of uterine and antidiuretic effects. Be- 
cause of the wide disparity of the data obtained and the 
individual variations of the uterine and antidiuretic ef- 
fects of water overload, it was decided to normalize 
these data and analyze them in terms of percentage 
deviations from mean values before overload. 

The percentage of decrease in uterine work and uri- 
nary osmolality during water overload is shown on the 
left side of Fig. 3 and on the right, their increase after 
its interruption. The decreasing curves for the two var- 
iables are almost parallel. The time required to reach a 
level of 50 per cent below the control (T5095) was 15 
minutes for both variables. By contrast, the recovery 
curves after interruption of overload are quite differ- 


ent for both variables (Fig. 3, right side). Uterine work 
reaches control levels much sooner than urinary os- 
molality, which remains low for another hour. The 
T50% required for recovery was 35 minutes for 
uterine work and 56 minutes for urinary osmolality. 


Comment 


Although the hormones that control menstrual con- 
tractility have not been precisely identified, the follow- 
ing evidence suggests that ADH plays an important 
role since: (a) During menstruation the uterus is highly 
sensitive to this hormone*-*; (b) if nausea and vomiting 
are induced during different phases of the menstrual 
cycle there is, at the same time, an increase in uterine 
activity and antidiuresis'*; and (c) during menstruation, 
the administration of ethanol, which is a central inhibi- 
tor of ADH release and also acts directly upon the 
myometrium, produces a marked inhibition of uterine 
contractility.* '* Our results give additional evidence of 
the participation of ADH in the control of menstrual 
uterine contractility. Water overload, sufficient to block 
ADH liberation and induce water diuresis, results in a 
marked inhibition of uterine motility which occurs si- 
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Fig. 5. Effect of synthetic. oxytocin on 1 uterine contractility depressed bi water bod rload. Oxytocin 


(1 mU. per minute) does not produce an activ ation of uterine motility comparable to that achieved by 


A-vasopressin (Fig. 4). Moreover, the pattern of oxytocin- -induced uterine motility is different from : 
that observed. before water diuresis. SASS g ee: 8 1 108, fi, 
+ f d E Sait Aa ^ x. 4 du C í = rk. 
multaneously with the inhibition. of antidiuretic activ- a: , water diuresis,’ 2. (b) T: 50% for the abe opes en- |. 
ity, as evidenced by the fall ofu urinary osmolality (Fig. "n dogenous plasma | ADH during water diuresis is | e- , 
AS 
3) and the rise in urinary output and free water — | tween 12 and 19 minutes,?? ?! and (c) near- zero duos sma 


clearance? with no changes in the glomerular f filtration | — lev els for ADH were measured 70 to 120 ) minutes after 


d m 


rate estimated by endogenous creatinine. clearance. initiation of water overload. Therefore, these. emark-- 
doe 


f 
During water diuresis there was an increase of solute able coincidences led us to ) inter ‘pret our results. as sug- 


excretion in the second and up to the bait tinae edi gesting that the inhibition of “uterine contractility is due 


ple. This elevation was dependent upon urinary os DAE toa gradual decrease. of the he plasma ADH concentra- 


molalit which decreases to its lowest values only 7 7 75 10 . tion resulting from the central blocking rof ADH release 
Ly wi = B = 


F y L »r- 4 La" 
95 minutes after the initiation | of water overload, during water diuresis. Fite den rt oye tt a 
|» whereas. urinary output increased to 20 ml. per minute E E Fig. 3, right side, shows that ae of uterine con- 


(30m ninutes before. Loa IT V arc AC OE Me" Se | tractility and urinary osmolality after water overload is 
The inhibition of uterine work occurred | pari passu | — slower than the. inhibition, with T50% values of 35 
iti; the lowering of urinary osmolality (Fig. 3, left) minutes and 56 minutes, respectively. This observation 

Toii exponential type curves in which the T50% i is agrees with others?® 22 that the antidiuretic effect of 

the same for both variables, reaching maximum inhibi- t vasopressin correlates with the previous level of body 

tion 75 minutes after initiation of water overload. hydration, being stronger when there is dehydration 

These observations are consistent with the following and inhibited when there is water excess. It must be 

results obtained in human beings by direct mea- noted that the recovery of uterine activity (35 minutes) 

e. of ADH levels: (a) As water diuresis ap- is faster than that of antidiuretic activity (56 minutes). 

DH cone decrease gradually, reach- A possible explanation for this can be found in the fact 
owest. t plasma and tissue levels at the peak in that water diuresis is associated with a decrease in the _ 
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osmolality of the interstitial fluid in the renal medul- 
la.'* *° Since in order to re-establish renal concentra- 
tion capacity it is necessary to have not only adequate 
levels of ADH but also an elevated medullary osmotic 
gradient, it is likely that the recovery of urinary osmol- 
ality and water transport is limited by the low medul- 
lary osmolality present during water diuresis. 

At present we are studying the response of the 
menstruating uterus to the administration of oxytocin 
and ADH and to the endogenous liberation of ADH 
induced by external stimuli. We have been able to re- 
produce the spontaneous pattern of uterine activity 
prior to water diuresis by the intravenous administra- 
tion of ADH (Fig. 4). On the other hand, oxytocin ad- 
ministration produces little or no effect (Fig. 5). These 
results are additional evidence that vasopressin is in- 
volved in the control of the menstrual uterus. 

To show that the response to water overload is dif- 
ferent, depending upon the function the uterus is per- 
forming, we have compared these results with our 
previous studies? ?* on uterine contractility during 
pregnancy and labor under water diuresis. Fig. 6 shows 
that water overload inhibits only the menstrual uterus 
but does not modify the activity of the term preg- 
nant uterus and does not inhibit its increased contrac- 
ulity during labor. Such marked differences during 
water diuresis suggest that there is a relationship be- 
tween ADH and the other regulating hormones of 
myometrial activity, depending on the phases of the 
uterus. As we have discussed elsewhere,?* increasing 
uterine activity during labor occurs simultaneously 
with a high antidiuretic activity, even when experimen- 
tal water overload is equal to that used during preg- 
nancy or menstruation, suggesting that ADH release is 
so high that it does not allow water diuresis to occur 
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Fig. 6. Uterine effect of water overload during menstruation, 
term pregnancy, and labor. For explanation see text. 


and that its oxytocic action is probably synergistic with 
that of other hormones involved in the control of labor. 

The results presented clearly support the hypothesis 
that ADH contributes to the high motility of the uterus 
during menstruation. However, further studies are 
necessary to induce the endogenous release of ADH 
under water diuresis and, finally, to measure plasma 
ADH during menstruation before and after the inhibi- 
tion of uterine motility by water overload. 
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Vulvovaginal candidiasis treated with clotrimazole cream 
in seven days compared with fourteen-day treatment 


with miconazole cream 


WILLIAM H. ROBERTSON, M.D. 


Birmingham, Alabama 


Clotrimazole 1 per cent vaginal cream* administered daily over a seven-day period was 
compared with miconazole nitrate 2 per cent vaginal creamt administered daily over a 14 
day period for the treatment of vulvovaginal candidiasis in a double-blind study of 65 
women with clinical symptoms of this condition, for whom treatment was randomly 


allocated. When efficacy of treatment was evaluated in 44 of these patients, a success rate, 
based on both clinical and mycologic criteria, of 75 per cent was found in the 20 patients 

treated with clotrimazole for seven days as compared with a 63 per cent success rate in the 
24 patients treated with miconazole for 14 days. Of the 65 women enrolled in the study, two 


of the miconazole-treated patients experienced burning sensations, whereas the 
clotrimazole-treated patients experienced no adverse reactions. Thus, in this group of 
patients clotrimazole 1 per cent vaginal cream was shown to have a slightly, but not 
significantly, better efficacy than the miconazole nitrate 2 per cent vaginal cream, with no 
adverse reactions and in half the treatment time. (AM. J. OBSTET. GYNECOL. 132: 321, 1978.) 


VAGINAL CANDIDIASIS is a common condition, for 
which several effective therapeutic agents are currently 
available, but their use calls for standard 14 day treat- 
ment periods. With the introduction in 1976 of clo- 
trimazole vaginal tablets,* a seven-day treatment 
course for this condition, without loss of efficacy, be- 
came possible. Since the likelihood of patient com- 
pliance with any course of self-administered therapy 
improves with the shortness of the treatment period, 
clotrimazole, because of its rapid action against Candida 
albicans, offers a distinct advantage in the clinical man- 
agement of candidiasis. 

Clotrimazole[1-(o-chloro-o,o - diphenylbenzyl)imida- 
zole] is a synthetic, broad-spectrum, antifungal agent; 
its mechanism of action against Candida is rapid, as 
shown in studies with the electron microscope in which 
only remnants of C. albicans cells were recognizable 19 
hours after exposure to clotrimazole.! In several clini- 
cal studies with clotrimazole vaginal tablets used over a 
six- or seven-day period, clinically and mycologically 
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evidenced cure rates of 77 to 95 per cent have been well 
documented .?!! 

Creams are preferred by many gynecologists for top- 
ical treatments since in this form dispersement of the 
therapeutic agent is more assured and application to a 
wider area is made possible. In this study clotrimazole 1 
per cent vaginal cream, administered over a seven-day 
period, was compared with miconazole nitrate 9 per 
cent vaginal cream* administered over a 14 day period, 
in patients with vulvovaginal candidiasis. Like clotrim- 
azole, miconazole is a broad-spectrum, antifungal, im- 
idazole derivative, commonly used in vaginal cream 
form for management of vaginal candidiasis. The pur- 
pose of this comparative, double-blind study was to de- 
termine if a similar advantage in treatment time pre- 
vailed for clotrimazole cream, as for the tablets, with an 
efficacy and tolerance equivalent to that of miconazole. 


Material and methods 


A total of 65 women, aged 17 to 55 years, with clini- 
cal symptoms of vulvovaginal candidiasis was selected 
for the study. None of the patients was pregnant, al- 
though pregnancy (except in the first trimester) was 
not à reason for exclusion from the study. The use of 
other topical or systemic antitrichomonal, antifungal, 
or antibiotic therapy was not permitted during the 


*Monistat cream, Ortho Pharm. Corp., Raritan, N ew Jersey. 
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Table I. Posttreatment culture and microscopic 
findings in each treatment group 





Posttreatment findings 






Clotrimazole 195 cream 5*/20 15/20 
(7 days) (25%) (75%) 

Miconazole 2% cream 9/24 15/24 
(14 days) (37.5%) (62.5%) 





*In one of these patients, culture results were negative but 
pseudohyphae were seen upon microscopic examination. 


Table II. Efficacy evaluation in each 
treatment group 





Treatment 





Symptom- 
Success | atic relief | Failure 


Clotrimazole 1% cream 15/20 3/20 2/20 
(7 days) (75%) (15%) (10%) 

Miconazole 2% cream 15/24 6/24 3/24 
(14 days) (62.5%) (25%) (12.5%) 





study. Likewise, study patients were not to use con- 
traceptive foams, creams, or jellies. 

At the initial visit patients were given physical exam- 
inations, and their clinical symptoms were evaluated by 
the investigator according to the following categories: 
none, mild, moderate, or severe. A vaginal smear was 
obtained for microscopic examination and culture. 
Potassium hydroxide slide preparations were used. If 
there was gross evidence of a mixed infection saline 
preparations were used. 

Patients were treated by one of the following two 
regimens: one applicator (approximately 5 Gm.) of 
miconazole 2 per cent cream daily for 14 days or one 
applicator of placebo cream daily for seven days, fol- 
lowed by one applicator of clotrimazole 1 per cent 
cream daily for seven days. Treatment was assigned 
according to a random schedule unknown to patient or 
investigator. For each of the two weeks of treatment 
patients received two unmarked 30 Gm. tubes of vagi- 
nal cream with an applicator and were instructed to 
insert the contents of one applicator high into the va- 
gina each night before going to bed. For the first week, 
the patients to be treated with clotrimazole received 
tubes containing placebo cream, in which purified 
water was substituted for the active ingredient. At the 
end of the first week, the patients returned the tubes 
and received two more unmarked tubes to be used for 
the second week of treatment. 

Follow-up visits were scheduled at 21 and 42 days 
after the beginning of therapy. At each visit, vul- 
vovaginitis symptoms and side effects, if any, were 
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evaluated by the investigator; a potassium hydroxide 
mount or saline smear of vaginal secretion was made 
for microscopic examination for pseudohyphae, and a 
culture was plated on Mycosel Agar.* At the last visit, 
the investigator made a final evaluation within the fol- 
lowing categories, according to the criteria listed: (1) 
success, defined as state clinically normal for that pa- 
tient, with no itching, burning, or irritation, with nega- 
tive posttreatment mycologic findings; (2) symptomatic 
relief, defined as a clinically normal state but with posi- 
tive posttreatment mycologic findings; (3) failure, de- 
fined as persistence of clinical symptoms, with or with- 
out positive mycologic findings. 


Results 


Of the 65 patients entered into the study 21 were 
excluded from evaluation of efficacy for the following 
reasons: negative initial culture, variation in date of 
final follow-up visit, insufficient use of the assigned 
study drug, use of prohibited concomitant medication, 
or presence of concomitant disease. Of the remaining 
44 patients evaluated for efficacy, 20 had been treated 
with the clotrimazole 1 per cent vaginal cream and 24 
with the miconazole nitrate 2 per cent vaginal cream. 

The distribution of patients according to combined 
culture and microscopic (pseudohyphae) results in 
each treatment group is shown in Table I. After treat- 
ment, specimens from 15 of 20 patients (75 per cent) 
treated. with clotrimazole cream and 15 of 24 patients 
(63 per cent) treated with miconazole cream were 
negative for pseudohyphae and growth on culture. A 
value of p — 0.519 was found when this difference was 
analyzed statistically by Fisher's exact test. 

The evaluation of efficacy is shown in Table II. 
Treatment was considered successful, based on com- 
bined clinical and mycologic criteria, in 75 per cent 
(15/20) of patients treated with clotrimazole cream and 
in 63 per cent (15/24) of those treated with miconazole 
cream. However, this difference in efficacy between the 
two treatment groups was not of statistical significance 
(p = 0.413, Kruskal-Wallis test) for this number of 
patients. 

All 65 patients enrolled in the study were evaluated 
for adverse reactions. None of the patients treated with 
clotrimazole 1 per cent vaginal cream reported or was 
considered by the investigator to have shown any evi- 
dence of adverse effects. Two patients treated with 
miconazole nitrate 2 per cent vaginal cream reported 
some burning sensation, which was severe enough in 
one case for the patient to discontinue therapy. 


*Baltimore Biological Laboratories. 
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Comment 


i 63 per cent) with the clotrimazole cream was achieved 
The results indicate that clotrimazole 1 per cent and in half the treatment time. The efficacy and tolerance 
 miconazole nitrate 2 per cent vaginal creams are both for this agent, as well as the shorter treatment period 
effective in the treatment of mycologically demon- involved, would indicate that clotrimazole 1 per cent 

strated vulvovaginal candidiasis. Although not of - vaginal cream deserves further investigation for the 
| statistical difference, the better success rate (75 versus treatment of vulvovaginal candidiasis. 
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Classic pages in 


OBSTETRICS AND 


| GYNECOLOGY = 


Lawrence D. Longo, M.D. 





Anatomia humani corporis, centum et quinque tabulis 
per artificiosis, G. de Lairesse ad vivum delineatis 


GOVERT BIDLOO 
Amstelodami, vid J à Someren, 1685 


During the seventeenth century, anatomic illustration 
reached a high point of perfection with the use of cop- 
perplate engraving. One of the outstanding anatomic 
works of this time was that of Bidloo, professor of 
anatomy at The Hague and at Leiden. The 105 ana- 
tomic illustrations were drawn by Gerard de Lairesse 
and published in an elephantine folio. Although some 
illustrations and the accompanying text were deficient 
in certain respects, the plates of the reproductive sys- 
tem were exceptionally well done. For instance, Figs. 1 
and 2 depict the clitoris and its attendant structures, 
and Fig. 3, the separated labia and opened urethra. 
Fig. 4 illustrates the female reproductive tract, includ- 
ing the vagina with its rugae, the opened cervix and 
endometrial cavity, the Fallopian tubes (with probes), 
ovaries (one opened), and splayed-out broad ligaments. 
Bidloo also included several plates of the fetus in utero 
and the anatomy of the developing fetus. He errone- 
ously claimed to have discovered glands in the umbili- 
cal cord responsible for the elaboration of amniotic 
fluid. In 1697, the English anatomist William Cowper 
plagiarized Bidloo’s work, publishing “The Anatomy of 
Humane Bodies . . .” as his own, adding only nine per- 
functory plates and an English translation of the text. 
When William of Orange visited England in 1688, Bid- 
loo accompanied him as his personal physician. 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
, AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/924.) 


O NEW SIZE (8'A" x 11") 3 cases/year 
O OLD SIZE (7'4" x 101") copies prior to 1975 


(2 cases/year) 
Name 


Address 


City s, 7 tae £D LI ee, 





LATE ASQUND $TETHOSCOPE 









DETECT 
FETAL 
PULSE 


WITH 
y; THE 


MEDSONICS 
ULTRASOUND 
STETHOSCOPE? 


Doppler 
Model FP3A 


Detects fetal life early in preg- 
nancy (9-12 weeks) e Con- 
firms fetal life throughout 
pregnancy € Assesses rate and 
rhythm of the fetal heart dur- 
ing labor € Pocket size; small, 
light and durable € Stetho- 
scope style headset for privacy 
and isolation from background 
noise € Jack for second head- 
set permits patient or col- 
league to listen € Operates at 
an ultrasound frequency of 
2.25 MHz * Powered by a 
single long-life, replaceable 
battery € Two simple controls; 
on-off switch and volume. 


PRICE $375 


Price includes one stethoscope 
style headset, carrying case, 
battery, coupling gel and in- 
Structions. Extra headset is 
available for $37.50. 


NAME 
ADDRESS 
CITY 


STATE ZIP CODE 


TRY IT WITHOUT 
OBLIGATION 


I wish to order the Model 
FP3A ULTRASOUND 
STETHOSCOPE fetal pulse 
detector. | understand that 
| may return the unit for 
full credit within two 
weeks after receipt if not 
fully satisfied. 


OBILL ME 

LJCHECK ENCLOSED 

g please send me more 
information. 


MEDA |e) Nex 





MedSonics, Inc. 

P.O. Box M, 340 Pioneer Way 

Mountain View, California 94042 
Toll-free telephone (800) 227-8076 

In California call collect (415) 965-3333 
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Knowledge you can lean on every time. 


ACC's up-to-date publications bring you succinct 
style and superb illustrations. 


Announcing...the 7th in a distinguished yearly series of 
resource volumes... 


OBSTETRICS AND GYNECOLOGY ANNUAL: 1978 

Edited by Ralph M. Wynn, Professor and Head, Department of Obstetrics and Gynecology, The Abraham Lincoln School of 
Medicine, University of Illinois at the Medical Center, Chicago, Illinois 

^... each annual volume will comprise critical authoritative reviews in each of the eight to ten areas covered by the 
Examination of the American Board of Obstetrics and Gynecology ... Rapidly advancing facets of general obstetrics and 
gynecology will of course receive appropriate emphasis." — from the Preface of the first volume. by Ralph M. Wynn 
Fast becoming the most referred to, relied on reference source in OB/GYN, this series covers current advances in the clinical 
areas of gynecologic oncology, endocrinology, and pathology ... perinatal medicine ... obstetric anesthesiology ... and 


human reproduction, as well as developments in basic areas such as reproductive anatomy and physiology ... cytogenics ... 
and teratology. 


In this year's edition, Ralph M. Wynn continues the scholarly editing and skillful selection of contributors that have made each 
volume of this series an eagerly awaited annual event. 
Twenty-two distinguished contributors offer their professional expertise and knowledge in eighteen authoritative reviews. 
They provide you with up to the minute progress reports on a wide range of subjects. You'll find informative coverage of such 
timely topics as: 
the care of rape victims . . . oral and intrauterine contraception . . . coverage of unusual conditions such as placenta accreta 
and twin pregnancies ... plus fourteen more original articles of vital interest! 


FROM TRANSPLANTATION BIOLOGY TO CONTENTS ENDOMETRIOSIS, 


REPRODUCTIVE IMMUNOBIOLOG Y, Brooks Ranney, M.S., M.D. 
Rupert E. Billingham, D.Sc., F.R.S. HYSTEROSCOPY, 
THE BIOLOGY OF HUMAN SPERMATOZOA, Rafael F. Valle, M.D. 


L. J. D. Zaneveld, D. V.M., Ph.D. THE USE OF LUTEINIZING-HORMONE-RELEASING 


METABOLIC CHANGES DURING PREGNANCY. HORMONE IN GYNECOLOGY. 
Albert Y. M. Tsai, M.D. Melvin L. Taymor, M.D. 
THYROID FUNCTION IN MOTHER, FETUS, AND NEONATE. MAMMARY GLAND: DEVELOPMENT AND SECRETION. 
W. Ann Reynolds, Ph.D. Robert T. Chatterton, Jr., Ph.D. 
NAUSEA AND VOMITING DURING PREGNANCY. ORAL CONTRACEPTION: PHYSIOLOGIC AND 
D. V. I. Fairweather, M.D. PATHOLOGIC EFFECTS, 
PLACENTA ACCRETA: A CLINICOPATHOLOGIC William C. Andrews, M.D. 
REVIEW OF 67 CASES. CLINICAL ASPECTS OF INTRAUTERINE 
J. Edgar Morison, M.D., F.R.C. Path., F.R.C.O.G. CONTRACEPTION: CIRCUMSPECTION 1976. 
ANTEPARTUM HEART RATE MONITORING, Howard J. Tatum, M.D., Ph.D. 
Curtis L. Cetrulo, M.D. RECENT DEVELOPMENTS IN TECHNOLOGY FOR 
TWIN PREGNANCIES, THE CONTROL OF FEMALE FERTILITY, 
Dr. MacGillivray, M.D., F.R.C.P. J. Joseph Speidel, M.D., M.P.H. 
SYSTEM LUPUS ERYTHEMATOSUS AND PREGNANCY, RAPE: SEXUAL ASSAULT, 
Jack M. Bulmash. M.D. Dorothy J. Hicks, M.D. 


HEMOSTATIC FUNCTION AND COAGULOPATH Y 
DURING PREGNANCY, 
John Bonnar, M.A., M.D., F.R.C.O.G. 


476 pp. Illus. A7182-7 $32.50 
Also available OBSTETRICS AND GYNECOLOGY ANNUAL: 1977, 403pp., Illus., A7181-9, $27.75 
for ordering: OBSTETRICS AND GYNECOLOGY ANNUAL: 1976, 477pp., Illus., A7180-1, $26.50 
OBSTETRICS AND GYNECOLOGY ANNUAL: 1975, 464pp., Illus., A7179-3, $24.50 

: OBSTETRICS AND GYNECOLOGY ANNUAL: 1974, 564pp., Illus., A7178-5, $18.50 


OBSTETRICS AND GYNECOLOGY ANNUAL: 1973, 545pp., Illus., A7177-7, $16.00 
Forthcoming... OBSTETRICS AND GYNECOLOGY ANNUAL: 1979, 500pp., (approx.), Illus., A7183-5, $28.00 
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Dr. Chesley once again sets forth his expertise on Esertcasive disorders in pregnancy as he has done as a contribütor to 
the Jst four editions of WILLIAMS OBSTETRICS. 


- HYPERTENSIVE DISORDERS IN PREGNANCY e 3 


Leon C. Chesley, Ph.D., Professor in Obstetrics and Gynecology, State University of New York, Downstate Medical Center, 
Brooklyn, New York. Foreword by Ralph M. Wynn, M.D. J 


A unique volume which reveals and reviews the causes of, and the development of management techniques utilized in 
fae hypertensive disorders in pregnancy. 

Dr. Chesley * presents clinically relevant chapters on diagnosis, frequency, appropriate management, complications and the 

immediate and remote prognosis for mother and infant * discusses all aspects of preeclampsia-eclampsia — early signs, 

development, management, and complications. The lengthy chapter on the assessment of fetal jeopardy and maturity is 

extremely crucial for it ascertains the optimal delivery time. 


CONTENTS: Orientation. History. Epidemiology of Preeclampsia-Eclampsia. Structural Lesions. Disseminated Intravascu- — — a 
lar Coagulation. Blood Pressure and Circulation. The Kidney. Fluids and Electrolytes. Renin, Angiotensin, and Aldosterone. n 
The Liver. Preeclampsia: Early Signs and Development. A Survey of Management and Case Mortality. Management of : 
Preeclampsia and Eclampsia. Complications of Preeclampsia and Eclampsia. Assessment of the Fetal Status. Remote E. 
Prognosis. Hypotheses. Hypertensive and Renal Diseases. References. Index. E 3 
1978 628pp. Illus. A4016-0 $28.75 M 


interpret and assess the course of clinical labor 


LABOR: CLINICAL EVALUATION AND MANAGEMENT, 2nd Edition 
Emanual A. Friedman, M.D., Med. Sc.D., Professor of Obstetrics and Gynecology, Harvard Medical School, 
Obstetrician-Gynecologist-in-Chief, Beth Israel Hospital, Boston, Massachusetts ( 
In a unique, easily assimilable manner, Dr. Friedman details those pertinent aspects of normal and abnormal labor that have 
been mastered through his extensive study of cervical dilation and fetal descent patterns. 
The text thoroughly describes normal labor and the development of the clinical approach to its study * analyzes varieties of 
abnormal labor, concentrating on definition, etiology, therapy, and prognosis. 
SUBJECT HEADINGS: PART I: NORMAL LABOR. Historical Background. Hypothetical Considerations. Obiebrive 
Verification. Cervical Dilatation Pattern. Descent Pattern. Normal Labor. PART II: DYSFUNCTIONAL LABOR. Abnormal 
Labor Patterns. Prolonged Latent Phase Disorder. Protraction Disorders. Arrest Disorders. Concurrent Protraction and Arrest 
Disorders. Precipitate Labor. PART III: FACTORS AFFECTING LABOR. Maternal Actuarial Factors. Fetal Factors. Pelvic 
Factors. Uterine Factors. Maternal Conditions. Exogenous Factors. PART IV: CLINICAL APPLICATIONS. Diagnostic 
Approaches. Differential Diagnosis and Evaluation. Therapeutic Issues. Prognostic Outlook. Management Programs. Case 
^ Reviews. Glossary. References. Index. | 
EM —1978 450pp. Illus. A5580-4 $28.50 


a unique collaboration 


GYNECOLOGIC ONCOLOGY 

Edited by Larry McGowan, M.D., Director, Division of Gynecologic Oncology, Professor, Obstetrics and Gynecology, 
Department of Obstetrics and Gynecology, The George Washington University Medical Center, Washington, D.C. 
Explores the essential areas of cytopathology, pharmacology, pathology, and radiation physics as they relate to: screening, 
diagnosis, treatment planning, treatment follow-up, rehabilitation and terminal care of women with cancer of the female 
reproductive organs. 

Contributors include: Hugh R.K. Barber; William L. Benson; Luther W. Brady; Ernest W. Franklin, lll; Charles B. 
Hammond; David A. Lightfoot; John G. Maier; Richard A. Malmgren; H. George Mandel; John Marlow; Henry J. Norris; 
Robert C. Park and Tim H. Parmley. 


1978 435pp. Illus. A3529-3 $35.00 


well respected and even more of a classic 


WILLIAMS OBSTETRICS, 15th Edition 
Edited by Jack A. Pritchard, M. D. ., and Paul C. MacDonald, M.D., both psi of Texas Southwestern Medical 
School at Dallas and Parkland Memorial Hospital, Texas 


This respected text maintains a perfect balance between new concepts and established principles, with clinical excellence 


always the ultimate objective. In all instances the authors provide clinical management guides for both normal and abnormal 
pregnancies. 


1976 1,003pp. Illus. A9730-1 $36.50 
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To order write: Appleton*Century*Crofts 1 





Medical/Nursing Publishers 
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pone A . Dept. SK, 292 Madison Avenue, New York, NY 10017 E 
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OB-GYN 


Board certified or eligible OB-GYN 
for Vermont-New Hampshire Service 
area—in lovely New England. Prac- 
tice accessible to 70 bed JCAH ac- 
credited hospital with new "Birthing 
Center." We are seeking an innova- 
tive individual interested in progres- 
Sive birthing concepts. Financial 
assistance to develop practice avail- 
able. (Send CV to Peter D. Gibbons, 
M.D., Rockingham Memorial Hospi- 
tal, Bellows Falls, Vermont 05101, 
(802-463-3903). 














Start with AVC... 
comprehensive, economical 
therapy to combat vaginitis 

due to major vaginal pathogens* 
and to provide prompt onset of 
symptomatic relief...with the 
prescribing flexibility of two 
dosage forms. 





Cream/Suppositories 
AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


*INDICATIONS: Based on a review of AVC by the 
National Academy of Sciences — National Research 
Council and/or other information, FDA has classified 
the indications as follows 
"Probably" effective: For the relief of symptoms of 
vulvovaginitis where isolation of the specific 
organism responsible (usually Trichomonas 
vaginalis, Candida albicans, ot Hemophilus vaginalis) 
is not possible 
NOTE: When the offending organism is known 
treatment with a specific agent known to be active 
against that microorganism is preferred — 
"Possibly" effective: For the treatment of E 
trichomoniasis, vulvovaginal candidiasis, and 
vaginitis due to Hemophilus vaginalis or other 
susceptible bacteria 
Final classification of the less-than-effective indica- 
tions requires further investigation 





CONTRAINDICATIONS: AVC should not be used in 
patients known to be sensitive to the sulfonamides 


PRECAUTIONS: As with all sulfonamides. the usual 
precautions apply Patients should be observed for 
manifestations such as skin rash or other evidence of 
Systemic toxicity, and if these develop, the medication 
should be discontinued 


ADVERSE REACTIONS: Although some absorption of 

sulfanilamide may occur through the vaginal mucosa, 

systemic manifestations attributable to this drug are 

infrequent. Local sensitivity reactions such as increased 

discomfort or a burning sensation have occasionally been 

reported following the use of topical sulfonamides 

Treatment should be discontinued if either local or 

systemic manifestations of sulfonamide toxicity or . 
sensitivity occur 


DOSAGE AND ADMINISTRATION: 1 applicatorfu! (about 
6 g.) or 1 suppository intravaginally once or twice daily 
Improvements in symptoms should occur within a few 
days, but treatment should be continued through one 
complete menstrual cycle unless a definite diagnosis is 
made and specific therapy initiated If there is no response 
within a few days or if symptoms recur, AVC should be 
discontinued and another attempt made by appropriate 
laboratory methods to isolate the organism responsible 
(Trichomonas vaginalis, Candida albicans, Hemophilus 
vaginalis) and institute specific therapy. Douching witha 
suitable solution before insertion may be recommended 
for hygienic purposes. A pad may be used to prevent 
staining of clothing. à 
Product Information as of November, 1974 . x 
AVC Suppositories are manufactured by R. P Scherer ^ 
Corporation, 9425 Grinnell Avenue, Detroit, Michigan 

48213 for 

MERRELL-NATIONAL LABORATORIES 

Division of Richardson-Merrell Inc. 

Cincinnati, Ohio 45215, U S.A è 


^ 
rr 
8-3575 (Y474A) 


* 
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with significant clinical cure rates in the treatment of vaginitis 
due to T. vaginalis, C. albicans, H. vaginalis, or other susceptible 
bacteria alone or in combination*’ 


Reference: 1. Data on file, Medical Research Department, MERRELL RESEARCH CENTER, 
Merrell-National Laboratories, Division of Richardson-Merrell Inc., Cincinnati, Ohio 45215. 


In vaginitis’ 
when the causes are multiple... 
the treatment is singular 


comprehensive 


Cream Each tube contains: sulfanilamide 

15.0%, aminacrine hydrochloride 0.2%, allantoin 2.0%. 

Suppositories Each suppository contains: sulfanilamide 

1.05 g., aminacrine hydrochloride 0.014 g., allantoin 0.14 g. 
*AVC has been rated “possibly” effective for these indications. 





1830: A decoction of columbo root 
and peppermint 3 or 4 times a day 
should be taken for the sickness to 
which pregnant females are com- 
monly subject.’ 


TODAY: Clinical studies show 
9 out of 10 patients with 
nausea and vomiting of preg- 
nancy obtain relief in varying 
degree with delayed-release ; 
Bendectin tablets.’ & 


"n 


In morning sickness 
confidence begins with 


Bendectin’ 


Each tablet contains doxylamine succinate 10 mg., 
pyridoxine hydrochloride 10 mg. LONE 7 


trusted alternative to nausea and vomiting of pregnancy 


For prescribing information see opposite page. 
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e Bendectin continues to be the 
only product indicated exclu- 
sively for morning sickness — 
nothing else. 


e Convenient bedtime dosage. 


e Works in the morning when 
she needs it most. 


Bendectin 


AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


INDICATION 
Nausea and vomiting of pregnancy. 


PRECAUTIONS 

Because of potential drowsiness, 
Bendectin should be prescribed with 
caution for patients who must drive 
automobiles or operate machinery. 
Studies in rats and rabbits have revealed 
no suggestion of drug-induced fetal 
abnormalities at doses of Bendectin up 
to 90 times the maximum human dose. In 
addition, several epidemiologic studies 
in women who received Bendectin during 
pregnancy have shown that the incidence 
of birth defects in their offspring is no 
higher than in women not taking the 

drug during pregnancy. Nevertheless, 
like all drugs considered for use during 
pregnancy, particularly during the first 
trimester, Bendectin should be used only 
when clearly needed. 


ADVERSE REACTIONS 

The adverse reactions that may occur 
are those of the individual ingredients. 
Doxylamine succinate may cause drowsi- 
ness, vertigo, nervousness, epigastric 
pain, headache, palpitation, diarrhea, 
disorientation, or irritability. 

Pyridoxine hydrochloride is a vitamin 
that is generally recognized as having 

no adverse effects. 


DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe 
cases or when nausea occurs during the 
day: 1 additional Bendectin tablet in the 

morning and another in midafternoon. 


Product Information as of January, 1978 


References: 

1. Meyer, C.: American Folk Medicine. 
Scarborough, New York, Plum Books 
— New American Library, 1975, p. 208. 

2. Data on file, MERRELL- NATIONAL 
LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215 


Merrell 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S.A. 
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MATERNITY APPARELS POMU nee 


DESIGNED by a REGISTERED NURSE 
LEOTARDS & TIGHTS NURSING BRA 
For Exercise | 
A mwClasses 


LEOTARD 
No. 706 
Snap crotch. 
About $10. Clasp drop cup, 

NE B, C, D cups. 
fir About $7.50 
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. Black, 
Brown, (4 /j / 
Navy SF ay 
TIGHTS AN AA 
No. 850 R , 


About $6. 


NURSING 
GOWN 


Concealed slits 
Sizes S,M,L. 


About $17. 











ATT.: DOCTORS 
We supply illustrated Brushed Nylon 
brochures Free, for for Cold Winter 


office distribution. i 


At better stores, or write: ; 

FANCEE FREE MFG. COMPANY 
HERMA W. DOZIER, R.N., Pres. 

6609 OLIVE STREET, ST. LOUIS, MO. 63130 
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Obstetric-Gynecologic 
Pathology & Oncology 


A Microscopic & Clinical Review 


Guest Faculty Will Include: 


Raymond H. Kaufman, M.D. Felix Rutledge, M.D. 
Ralph M. Richart, M.D. J. Taylor Wharton, M.D. 
Daniel K. Roberts, M.D., Ph.D. J. Donald Woodruff, M.D. 


When: January 7 - 11, 1979 
Where: Wichita Hilton Inn, Wichita, Kansas 


Course Description: 5 day up-to-date review of the reproduc- 
tive system; daily didactic sessions with kodachrome slides 
from 8:00-3:00; microscopic lab 3:30-5:30; and an eve- 
ning session for individual case consultations. 


Designed For: Practitioners and residents in Obstetrics & 
Gynecology and Pathology desiring a review of pathology 
and oncology of the female genital tract. 


Registration: Limited; must be received by December 1, 1978 


CME Credit: As an organization accredited for continuing medi- 
cal education, The University of Kansas School of 
Medicine-Wichita, certifies that this continuing medical 
education activity meets the criteria for 35 credit hours in 
Category | of the Physicians Recognition Award of the 
American Medical Association. 50 cognate hours have 
been requested from ACOG and 35 hours of credit have 
been requested from the American College of Pathology. 


Tuition: $550 - indudes didactic sessions, microscopic lab, cur- 
rent syllabus, selected 35mm slides (50) and microscopic 
slides (20). A microscope will be required with a limited 
number available for rent locally. 


For Further Details and Registration Contact: Daniel K. Roberts, 
M.D., Ph.D., Chairman, Department of Obstetrics & 
Gynecology at Wesley Medical Center, University of Kansas 
School of Medicine-Wichita, 550 N. Hillside, Wichita, Kan- 
sas 67214 or (316) 682-5382. 
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| New! 
Bright, white Halogen light 
for more accurate 
vaginal exams 


/ The vaginal examination has always 
meant working in a hard-to-see area. 

Welch Allyn’s new Halogen fiber-optic 
light source, designed for use with the 
improved, prelubricated KleenSpec* 
disposable vaginal specula, provides you 
with the brightest, whitest illumination 
possible. You'll see true tissue color for 
faster, more accurate diagnosis. 

These disposable specula, available in 
two sizes, offer dependable usage, with 
convenience, no cross infection and now, 
the finest illumination. 

Ask your Welch Allyn dealer for a 
demonstration today. 


WELCH 
ALLYN 


Lighting the way since 1915 
Welch Allyn, Inc. Skaneateles Falls, New York 13153 





CURRENT 
DEVELOPMENTS 





Neurological disorders and pregnancy 


MICHAEL J. AMINOFF, B.Sc., M.D., M.R.C.P. 


San Francisco, California 


Certain neurological disorders are particularly liable to occur during pregnancy or may be profoundly 
influenced by it. Moreover, neurological disorders may influence the management of otherwise 
uncomplicated obstetric cases. Despite the practical importance of this subject, however, little 
attention has been devoted to it in the literature. Moreover, those papers that have been published 
are widely disseminated and so are not easily accessible to the many practicing physicians who 
may be confronted with a clinical problem of this sort. In this communication, a succinct account is 
provided of the interrelationship between noneclamptic pregnancy and maternal neurological 
disorders, with emphasis being placed on aspects that are of practical significance in a clinical 
context. The treatment of neurological disorders that are likely to pose a problem during pregnancy 
is discussed, and the manner in which these disorders may influence obstetric management is 


reviewed. (AM. J. OBSTET. GYNECOL. 132: 325, 1978.) 


THERE ARE MORE than academic reasons for consid- 
ering the relationship between maternal neurological 
disorders and pregnancy. In the first place, certain dis- 
orders are particularly likely to develop during preg- 
nancy. Second, pregnancy may have profound effects 
on established neurological disease; therefore, physi- 
cians responsible for the care of patients with chronic 
disorders of the nervous system should be aware of its 
possible implications. Finally, neurological disorders 
may influence the management of otherwise uncompli- 
cated obstetric cases, and it is to the neurologist or 
internist that the obstetrician then turns for guidance. 

Despite these practical considerations, surprisingly 
little attention has been directed to this subject in the 
published literature, although much has been written 
on the psychiatric complications of pregnancy and the 
neurological aspects of eclampsia. In the present com- 
munication, therefore, the interrelationship between 
maternal neurological disorders and noneclamptic 
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pregnancy, labor, and the puerperium will be dis- 
cussed. The aim is to provide a succinct account that 
may be of some use to physicians in a clinical context, 
and with this in mind an exhaustive bibliography has 
not been provided. Disorders that occur fortuitously 
during pregnancy, without special significance, are not 
considered, and the neurological complications of spi- 
nal anesthesia are also excluded. 


Epilepsy 

The influence of pregnancy on epilepsy is variable. 
In a series of patients with idiopathic epilepsy, Knight 
and Rhind’ found that seizure frequency increased in 
45 per cent, declined in 5 per cent, and remained un- 
changed in 50 per cent. The seizure frequency in- 
creased most commonly during the first trimester, was 
not always controlled successfully by altering the an- 
ticonvulsant drug regimen, and usually reverted to the 
pregestational pattern after completion of the preg- 
nancy. Epilepüc women who normally experienced 
more than one seizure per month were very likely to 
experience a worsening of the disease during preg- 
nancy, while only about 25 per cent of those with rare 
attacks (i.e., less than one every nine months) experi- 
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enced an increased number of fits. However, this gen- 
eral trend does not permit the outcome in individual 
cases to be predicted. Attacks may recur during preg- 
nancy after a seizure-free interval of several years, and 
epilepsy may even present for the first time during 
pregnancy or the puerperium. In such circumstances 
the possibility that eclampsia or venous sinus throm- 
bosis underlies the convulsions must, of course, be 
borne in mind. 

The influence that pregnancy will have on seizure 
frequency cannot be predicted from maternal age, 
from the outcome of previous pregnancies, or from 
any relationship that may exist between seizures and 
the menstrual cycle. 

The increased susceptibility to seizures is presumably 
caused, at least in part, by the metabolic and hormonal 
changes that occur during pregnancy. Fluid retention 
is one factor that has been incriminated, and it is of 
interest that a rapid and excessive gain in weight some- 
times occurs prior to an increase in fit frequency.” ? In 
patients with established epilepsy, difficulty in main- 
taining adequate treatment with anticonvulsant drugs 
also may be relevant. Lander and associates* found 
that phenytoin and phenobarbital requirements were 
increased during pregnancy and declined again in the 
puerperium, as judged by the relationship between 
plasma levels and daily dose of each drug. The reason 
for this is unclear but may be related to folic acid ther- 
apy, to the dilutional effect of increasing weight and 
extracellular fluid volume, to the increased metabolic 
capacity of the maternal liver, or to fetal metabolism of 
part of the anticonvulsant dose. Failure to ingest drugs 
as prescribed and, in the first trimester, nausea and 
vomiting may also be contributory in this respect. 

During pregnancy the daily requirements of folic 
acid are increased, and in patients receiving certain an- 
ticonvulsant drugs, particularly phenytoin, the serum 
folate level may be further reduced unless the normal 
intake is supplemented. This is because phenytoin can 
lead to malabsorption of folic acid? ê and also to in- 
creased metabolism of folate due to prolonged induc- 
tion of hepatic microsomal enzymes.* If folic acid sup- 
plements are given during pregnancy, however, serum 
or plasma phenytoin levels are lowered, sometimes to 
below the therapeutic range, and seizures may be pre- 
cipitated.* ° 

Status epilepticus sometimes complicates pregnancy, 
can occur without any preceding increase in seizure 
frequency,' and in the past was usually associated with 
a fatal outcome. It can be distinguished from eclamptic 
convulsions by the absence of edema, hypertension, 
and proteinuria. Adequate control of the fits must be 
obtained as rapidly as possible, but the former practice 
of terminating the pregnancy is usually unnecessary. 
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The eclamptic woman need not be discouraged from 
pregnancy unless she has seizures that occur frequently 
and are particularly difficult to control, or her general 
condition is such that she would clearly be incapable of 
coping with the responsibilities of parenthood. During 
pregnancy, regular monitoring of plasma anticonvul- 
sant levels may be worthwhile; the daily dose of drugs is 
increased in order to maintain plasma levels in a range 
that previously provided adequate control, dose re- 
ductions subsequently being made in the puerperium 
to avoid symptoms and signs of drug toxicity. Folic acid 
supplements are usually prescribed routinely during 
pregnancy, but it may be more sensible to withold them 
from patients who are experiencing more than about 
one fit per month despite regular anticonvulsant drug 
treatment, unless specifically indicated on hematologic 
grounds. 

A number of authors'?^ * have suggested an associa- 
tion between maternal anticonvulsant therapy and 
congenital malformations, but complete agreement on 
this point is lacking.'* '* In a particularly detailed study 
from the Mayo Clinic, ^ it was found that among 
epileptic mothers the incidence of malformations per 
thousand live births was 71 for those receiving anticon- 
vulsants and 18 for those not using such drugs. There 
was no substantial difference between the two groups 
with regard to types of seizure, but insufficient infor- 
mation was available to determine whether there were 
any differences in fit frequency during pregnancy or in 
the familial occurrence of malformations. Unfortu- 
nately, the incidence of all malformations in the geo- 
graphic region subserved by the Mayo Clinic was un- 
known, but the rates for cleft lip and palate and for 
congenital heart disease were available. The incidence 
of congenital heart disease was 5.7 per thousand live 
births among the population as a whole, 43 for epilep- 
tic mothers receiving anticonvulsant drugs, and 0 for 
epileptic patients not receiving such medication. Cor- 
responding figures for cleft lip and palate were 1.9, 21, 
and 0. Therefore, these figures indicate a significant 
increase in the incidence of both types of malformation 
among the children of epileptic women using anticon- 
vulsant medication during pregnancy compared with 
the population as a whole. 

The malformations most likely to occur are cleft lip, 
with or without cleft palate, and congenital heart dis- 
ease. The drugs most frequently implicated are 
phenytoin and, to a lesser extent, phenobarbital, and a 
combination of these two drugs seems even more likely 
than either drug used singly to produce a malformed 
infant.* Clinical studies have also implicated other an- 
ticonvulsant drugs, including trimethadione,'? !* as 
possible teratogenic agents. 

The results of studies in animals lend support to the 
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belief that some anticonvulsants are teratogenic,!?: ?? 
possibly because they lead to folate deficiency or an- 
tagonism.*'^? However, detailed studies have revealed 
no clear relationship between maternal plasma or 
serum folate levels and congenital malformations.?* ? 
Other possible teratogenic mechanisms could relate to 
the development of chromosomal abnormalities, which 
have been shown to occur in both experimental ani- 
mals?’ and human subjects.” Further discussion of 
this aspect is beyond the scope of the present paper, 
but it must be emphasized that anticonvulsant drugs 
are as necessary to epileptic patients during pregnancy 
as at other times. Whether the treatment of such a pa- 
tient should be postponed or discontinued during 
pregnancy—or whether she should be given a drug 
that possibly is teratogenic but that may reduce the 
likelihood of harm from seizures to her or the fetus—is 
a matter of clinical judgment. In my opinion, however, 
there is usually little justification for withdrawing an- 
ticonvulsants, although it would seem sensible to pre- 
scribe preferentially those drugs, such as phenobar- 
bital, that have been less frequently or clearly incrimi- 
nated as teratogenic, rather than phenytoin, when 
women in the childbearing age group are being treated 
for a seizure disorder. 

One other point needs to be considered with regard 
to the risks to the fetus or neonate of maternal anticon- 
vulsant therapy. Following anecdotal reports of neo- 
natal hemorrhage associated with maternal anticon- 
vulsant therapy, Mountain and associates?! carried out 
a prospective study of 16 neonates born to mothers 
receiving anticonvulsant drugs. They found seven of 
their 16 infants to have a severe coagulation defect, 
while one had a mild defect and the remaining eight 
were normal; no maternal defects in coagulation were 
found. The pattern of the defect in the affected infants 
resembled that of vitamin K deficiency—factors II, 
VII, IX, and X were decreased while factors V and 
VIII and fibrinogen were normal—and coagulation 
factor assays in seven of the previously reported cases 
had produced similar findings. Bleeding tended to 
occur within 24 hours of birth and at relatively unusual 
sites such as the pleural or abdominal cavities.?! In all 
11 previously reported cases, and in the eight cases 
with the coagulation defect that they themselves re- 
ported, the mother had been treated with a barbiturate 
or a drug metabolized to one. Most mothers had re- 
ceived phenytoin as well, and a number of other an- 
ticonvulsant drugs had also been used. 

Although bleeding in these circumstances can usu- 
ally be stopped by administering vitamin K,, its occa- 
sional persistence has led to the recommendation that 
the prothrombin time of cord blood be measured at 
delivery of children born to mothers ingesting anti- 
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convulsant drugs; if it is less than 10 per cent or there is 
any evidence of bleeding during the neonatal period, 
treatment with infusions of fresh frozen plasma or con- 
centrates of factors II, VII, IX, and X should be con- 
sidered, in addition to intravenous vitamin K,.*! 


Occlusive cerebrovascular disease 


Cerebrovascular disorders may develop during the 
course of an otherwise normal pregnancy. Although 
strokes developing during pregnancy are usually at- 
tributed to intracranial venous thrombosis, in many 
cases neither angiographic nor autopsy confirmation is 
obtained. As emphasized by Cross and associates,” clin- 
ical features do not reliably differentiate arterial from 
venous occlusion; therefore, it is important for thera- 
peutic purposes to distinguish them by investigative 
procedures such as computer axial tomography (CAT) 
scanning and angiography. This is emphasized by the 
findings of Jennett and Cross? that in approximately 
two thirds of cases of nonhemorrhagic hemiplegia that 
developed during pregnancy the cause was major ar- 
terial occlusion rather than cerebral venous throm- 
bosis. 

Arterial lesions. Cases with occlusion of the middle 
cerebral or one of the other major intracranial arteries 
have been described by numerous authors.?* ?? Indeed, 
of 65 women in the 15 to 45 year age group who 
had experienced a stroke, Jennett and Cross? found 
that 23 were pregnant or puerperal when the stroke 
occurred. The mortality rate was considerably greater 
than in men and in nonpregnant women. Occlusion 
generally occurs in the third trimester or the post- 
partum period and is usually caused by the develop- 
ment of a thrombus on a pre-existing atheromatous 
plaque. Anemia developing during pregnancy may 
predispose to it, as may hormonal influences or the 
changes in blood coagulation factors that occur in late 
pregnancy.?* Embolic occlusion may also occur, as in 
nonpregnant patients, and rare instances of arterial 
occlusion by paradoxical embolization from a pelvic 
vein via a patent foramen ovale have also been de- 
scribed.?' The clinical features that result are too well 
known to require comment, except to remark that 
headache and convulsions are relatively less conspicu- 
ous than with venous occlusion. The neurological dis- 
order and its underlying arterial pathology should be 
investigated and treated as in nonpregnant patients. 
With regard to subsequent obstetric management, vag- 
inal delivery, unless specifically contraindicated, is 
often preferable to cesarean section because the addi- 
tional risks of the latter procedure (e.g., anesthesia and 
blood pressure variation) are avoided. 

Intracranial venous thrombosis. This is an uncom- 
mon complication, and probably only about one case 
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per year is seen at most large hospitals.** Although the 
thrombosis may occur in the first trimester of a normal 
pregnancy,?"*' it usually follows a complication of 
pregnancy, such as spontaneous” or therapeutic? 
abortion or stillbirth, when it occurs during this 
period. It more commonly occurs in the third trimester 
or the puerperium?"^^' and is sometimes related to 
pre-eclampsia.?* 

Its clinical features are well known, but there may 
be accompanying signs of meningeal irritation due to 
subarachnoid bleeding secondary to cortical infarc- 
tion, and fluctuating hypertension also has been re- 
ported.** ?? Papilledema is sometimes present, particu- 
larly with involvement of the superior sagittal sinus. 
Although the cerebrospinal fluid may be normal, its 
pressure is often increased and there may be an in- 
creased protein and/or cell content; occasionally, it is 
frankly bloodstained. The diagnosis may be confirmed 
by CAT scanning and angiography. The symptoms 
and signs of intracranial venous thrombosis are some- 
times erroneously attributed to eclampsia, but the ab- 
sence of previous signs of toxemia should help in pre- 
venting confusion of these two conditions. 

In about one third of cases, intracranial venous 
thrombosis has a fatal outcome. Even if patients sur- 
vive, recurrence may develop later in the same preg- 
nancy, in the puerperium,**: °° or in subsequent preg- 
nancies.?!: s 

Its etiologic basis is uncertain, but coagulation ab- 
normalities, changes in the constituents of the periph- 
eral blood, and intimal damage to the dural sinuses* 
have all been incriminated. It has also been suggested 
that retrograde venous embolism occurs from the pel- 
vic veins“ via their connections with the vertebral ve- 
nous system,” but this seems unlikely.*^ 

The treatment of intracranial venous thrombosis is 
somewhat controversial but may include anticonvulsant 
and antiedema agents. Although there are some who 
advocate the use of anticoagulant drugs, there is a con- 
siderable risk that they will provoke hemorrhagic intra- 
cranial or uterine complications. The risks involved 
have been underlined by a recent paper in which it was 
reported that two of three patients receiving anti- 
coagulants for sagittal sinus thrombosis died of hemor- 
rhagic intracranial complications, in contrast to the 
four patients who were not treated in this way.*4 

With regard to obstetric management, this will de- 
pend on the stage of pregnancy at which the venous 
thrombosis occurred. Unless there is a specific indica- 
tion for cesarean section, labor can be allowed to com- 
mence spontaneously and delivery can be assisted with 
forceps if the thrombosis occurred early in the preg- 
nancy. If it occurred shortly before or during labor, 
however, cesarean section well may be necessary.*? 
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Intracranial (subarachnoid) hemorrhage 


When intracranial hemorrhage occurs during preg- 
nancy, it is usually into the subarachnoid space. Sub- 
arachnoid hemorrhage may complicate the course of 
an otherwise normal pregnancy, due to bleeding from 
an angioma or aneurysm or to several less common 
medical causes. 

Cannell” reviewed his experience of 21 patients in 
whom an otherwise normal pregnancy was complicated 
by subarachnoid hemorrhage—and in one case by two 
hemorrhages. The hemorrhage was caused by aneu- 
rysm in 12 patients and angioma in four and was of an 
undertermined source in five, while in a more recent 
series? an even higher incidence of angiomas was re- 
ported. Bleeding occurred with an almost equal inci- 
dence in the first and second halves of pregnancy, al- 
though other studies have suggested that aneurysms 
are more liable to bleed in the latter part of preg- 
nancy.°* 57 

As when it is unrelated to gestation, subarachnoid 
hemorrhage occurring during pregnancy requires 
prompt neurological investigation and operative treat- 
ment as indicated by the angiographic findings and 
condition of the patient. Management of the hemor- 
rhage should not be seriously influenced by the preg- 
nancy, but rather the neurological disorder should be 
managed as in other patients. It has been held by some 
authors?*: * that pregnancy should be terminated if the 
patient recovers from the hemorrhage and by others™ 
that delivery should be effected by cesarean section. 
However, most modern authors agree that if a patient 
with an aneurysm recovers pregnancy can be allowed 
to proceed until labor occurs spontaneously and deliv- 
ery can take place by the vaginal route, with the aid of 
forceps in the second stage if necessary.?» 5® 9! Cesar- 
ean section may be required in those rare cases in 
which hemorrhage actually occurs in the third trimes- 
ter, especially when shortly before or during labor, but 
is otherwise usually unnecessary unless indicated for 
obstetric reasons. In patients with an angioma, cesar- 
ean section is sometimes performed electively at 38 
weeks because the risk of bleeding or rebleeding from 
these malformations is alleged to be higher during la- 
bor. If the neurological condition of the patient shows a 
steady deterioration and it seems likely that she will die, 
preparations will have to be made so that the fetus, if 
viable, can be delivered before it dies from anoxia. 


Migraine 


Migraine often shows considerable improvement 
after the first trimester of pregnancy, but in a few pa- 
tients it may worsen or develop for the first time during 
the pregnancy. Lance® found that relief of migraine by 
pregnancy does not depend on a previous relationship 
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to menstruation. The response of migraine to preg- 
nancy cannot be correlated with the sex of the fetus or 
with differences in plasma progesterone levels, but it 
may be caused by changes in the pattern of circulating 
estrogens.? It is sometimes held that migraine occurs 
more frequently in pregnant women who develop 
pre-eclampsia than in those who do not; indeed, Rot- 
ton and associates™ have suggested that failure to ob- 
tain relief from migraine during pregnancy implies a 
predisposition to pre-eclampsia. Further clinical and 
epidemiologic studies will be needed to determine 
whether this is the case. 

With regard to the treatment of migraine, an effort 
should be made to avoid ergotamine-containing prep- 
arations during pregnancy because of the effects that 
this substance has on the gravid uterus. 


Tumors and angiomas 


Intracranial tumors of all sorts occasionally present 
with symptoms during pregnancy and in such circum- 
stances accurate diagnosis may be delayed because tox- 
emia of pregnancy is simulated. Cushing and Bailey,® 
for example, described a patient with symptoms of in- 
creased intracranial pressure that were attributed to 
toxemia until their persistence after pregnancy—and 
failing vision—led to the discovery of a cerebellar 
tumor. In most cases the relationship between the 
tumor and pregnancy is probably fortuitous. The neu- 
rological complications of choriocarcinoma are well 
recognized and will not be considered. Pituitary 
adenomas occasionally exhibit a relapsing course in re- 
lation to pregnancy,® and meningiomas, angiomas, 
and neurofibromas similarly may lead to symptoms 
that develop or show a rapid exacerbation during 
pregnancy, remit at least partly after delivery, and then 
recur in a subsequent pregnancy. 

Bickerstaff and associates?! reported two cases of 
meningioma, and reviewed another nine that had been 
reported previously, with symptoms that were clearly 
related to pregnancy in this way. In each case the 
tumor was suprasellar, parasellar, or on the medial 
sphenoidal wing. Headache was generally inconspicu- 
ous, the usual symptoms being central scotoma, dip- 
lopia, and/or unilateral ptosis. These tended to develop 
in the last four months of pregnancy and often led to 
an erroneous, initial diagnosis of multiple sclerosis. Ac- 
cordingly, the possibility of an underlying tumor 
should be considered with particular care in patients 
who present in the latter half of pregnancy with unilat- 
eral scotoma or oculomotor defects.9? 

The manner in which pregnancy precipitates or 
exacerbates symptoms is uncertain, but the most likely 
explanation is that it leads to a slight increase in size of 
the tumor—symptoms are produced when the tumor is 
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so placed that only slight enlargement leads to the in- 
volvement of neural tissues. Thus, spinal meningiomas 
may behave in a similar way,® while convexity menin- 
giomas are unlikely to show any particular relationship 
of symptoms to pregnancy. The manner in which 
pregnancy influences tumor size is itself unclear. There 
is little to support the belief that growth of tumors is 
sumulated™ or that vascular engorgement leads to 
variability in tumor size during pregnancy.” A more 
plausible explanation, which has some histologic sup- 
port," is that the fluid content of some tumors is in- 
creased during pregnancy. 

The influence of pregnancy on angiomatous mal- 
formations has been documented most clearly in rela- 
tion to spinal angiomas.” "8 The precipitation or en- 
hancement of symptoms that sometimes occurs in rela- 
tion to pregnancy may relate in part to enhancement of 
pre-existing cord ischemia by hemodilution and ane- 
mia and perhaps also to the hormonal changes of preg- 
nancy.” In addition, pressure by the enlarged uterus 
on pelvic and abdominal veins may aggravate symp- 
toms of caudally situated malformations by obstructing 
venous return to the heart and thereby reducing the 
intramedullary arteriovenous pressure gradient.” 


Root lesions 


O'Connell? concluded from a review of the case rec- 
ords of 347 consecutive women with surgically proved 
prolapsed lumbar intervertebral discs that pregnancy 
predisposed to the prolapse. Symptoms caused by the 
prolapsed disc occurred during or immediately after 
pregnancy in 70 (39 per cent) of the women who had 
been pregnant, 51 of whom had had no such symptoms 
prior to the pregnancy. The symptoms arose during 
the pregnancy itself in 42, during labor in eight, and in 
the puerperium in the remaining 20. The postural and 
mechanical stresses of pregnancy may well have been 
responsible, particularly if the lumbar intervertebral 
discs became more vulnerable to stress during preg- 
nancy because of hormonal factors that induced 
changes in these discs analogous to those known to 
occur in the pelvic joints.9^ 

The symptoms and signs that develop do not differ 
from those occurring in nonparous patients and must 
be distinguished from the lumbosacral palsy that 
sometimes arises during labor from compressive injury 
of the plexus. Tenderness and rigidity of the lumbar 
spine, sciatica, and signs of root tension favor a pro- 
truded disc. 


Plexus lesions 


The maternal lumbosacral plexus may be injured 
during delivery, the roots of the sciatic nerve being 
compressed in the pelvis by the fetal head or obstetric 
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forceps. The common peroneal fibers, which are de- 
rived from the posterior divisons of the fourth and 
fifth lumbar roots and the first and second sacral roots, 
are particularly susceptible to injury because of their 
relationship to the bony pelvis.*' Other fibers, such as 
those destined for the superior gluteal nerve (posterior 
divisions of the fourth and fifth lumbar roots and first 
sacral root), may also be involved. 

The likelihood of development of this obstetric in- 
jury is enhanced when labor is complicated by a minor 
degree of disproportion or when delivery is compli- 
cated by malpresentation necessitating the use of for- 
ceps. Radiologic features of the pelvis that predispose 
to this injury include a straight sacrum, a flat, wide 
posterior pelvis, prominent sacroiliac joints, posterior 
displacement of the transverse diameter of the inlet, 
prominent ischial spines, and wide sacroiliac notches.” 

Symptoms usually develop immediately after deliv- 
ery and may be neglected by the mother. House staff 
may also disregard them because their pathophys- 
iologic basis is unrecognized. Fortunately, symptoms 
and signs improve spontaneously, and complete recov- 
ery usually follows unless axonal degeneration has oc- 
curred. Subsequent pregnancies can be allowed to pro- 
ceed normally if an easy vaginal delivery is anticipated, 
unless premonitory symptoms suggestive of nerve 
compression occur with attempted engagement of the 
fetal head in the pelvic brim during the last four weeks 
of pregnancy. 

Acute, familial brachial neuritis. A brachial plexus 
neuropathy may occur in association with pregnancy, 
on a familial basis. Taylor? reported one such family 
extending over five generations. Affected members 
developed single or recurrent attacks of acute brachial 
neuritis or mononeuritis multiplex, characterized by 
pain, weakness, atrophy, and sensory loss from which 
gradual recovery usually occurred. Both men and 
women were affected, but among the latter there was a 
striking association of the attacks with pregnancy. In 
some instances the cranial or autonomic nerves were 
affected. A similar syndrome has been described*! in a 
mother and her two daughters. 


Peripheral nerve lesions 


The conditions just described must be distinguished 
from the palsy that may result from compression or 
stretching of peripheral nerves, especially in anes- 
thetized patients. The femoral nerve may be affected 
by pressure from Poupart’s ligament or the iliopsoas 
muscle when the thighs are markedly flexed or ab- 
ducted, and obturator nerve palsy may result from the 
lithotomy position because of angulation of the nerve 
as it leaves the obturator foramen* or from compres- 
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sion of the nerve against the bony pelvic wall by the 
fetal head. 

The sciatic nerve may be injured by stretching when 
patients are positioned in stirrups on the obstetric ta- 
ble, unless the knee and hip joints are well flexed and 
extreme external rotation of the hip is avoided.** The 
common peroneal nerve may be injured in the region 
of the knee by compression against the leg braces of the 
obstetric table,*' and the saphenous nerve also may be 
damaged by pressure from leg braces when the patient 
is in the lithotomy position." 

In addition to these disorders, pregnancy is known to 
predispose to the development of certain entrapment 
neuropathies. The carpal tunnel syndrome may occur, 
perhaps because of excessive fluid retention, but symp- 
toms developing during pregnancy usually respond to 
the use of a nocturnal wrist splint and often clear com- 
pletely within two or three months after delivery, mak- 
ing operative treatment unnecessary. The splint is 
placed on the dorsal surface of the wrist and used to 
maintain it in a neutral or slightly flexed position.?? 

The lateral femoral cutaneous nerve, a purely sen- 
sory nerve, may also be affected, especially during the 
third trimester. The nerve usually runs under the 
outer portion of the inguinal ligament to reach the 
thigh, but in some cases the ligament splits to enclose 
the nerve; in such circumstances increased lumbar lor- 
dosis, such as that occurring during pregnancy, will 
lead to compression of the nerve by the posterior fas- 
cicle of the inguinal ligament. Illustrative cases have 
been reported by numerous authors." *5 Known as 
meralgia paresthetica, the syndrome usually requires 
no specific treatment because symptoms are mild and 
settle spontaneously in the puerperium, but patients 
should be reassured about the benign nature of the 
disorder. In a few instances, however, pain is so severe 
that labor has to be induced early.*? 

Early authors reported the occasional occurrence of 
peripheral neuropathy during pregnancy, but in re- 
viewing their papers it is difficult to recognize any 
specific "polyneuritis of pregnancy." Any type of 
peripheral neuropathy may occur, although nutritional 
deficiency may well be the most probable etiology in 
patients from underdeveloped countries or in those 
with hyperemesis. Acute inflammatory polyradiculo- 
neuropathy, the so-called Guillain-Barré syndrome, 
may also occur during or soon after pregnancy, but its 
clinical features are too widely appreciated to merit rg- 
capitulation. 


Myasthenia gravis 


Myasthenia gravis may present for the first time dur- 
ing pregnancy or the postpartum period." However, it 
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is difficult to predict the influence of pregnancy on 
established myasthenia. Viets and associates?! found 
that a relapse occurred not uncommonly in the first 
trimester, a partial or complete remission often occur- 
ring at a later stage of the pregnancy, but there is con- 
siderable variation in this respect. Indeed, Thomson? 
has described a patient in whom myasthenia seemed to 
improve during the early stages of pregnancy but who 
died in myasthenic crisis at the thirty-sixth week. Fraser 
and Turner,” reviewing their experience of 12 myas- 
thenic patients who were observed during 21 preg- 
nancies, stated that a relapse was more likely to occur in 
the puerperium than during the pregnancy itself and 
preferred to keep patients hospitalized for three weeks 
after delivery. Osserman? found that definite remis- 
sion occurred in approximately one third of his pa- 
tients, a relapse occurred in another one third, and the 
remaining one third showed no change in severity of 
myasthenia. 

The outcome in individual cases cannot be predicted 
by the manner in which previous pregnancies influ- 
enced the myasthenia, because the effect of pregnancy 
may vary on different occasions. Itis sometimes tempt- 
ing to terminate a pregnancy because of the severity of 
myasthenic symptoms and the difficulty of treating 
them adequately. However, termination does not nec- 
essarily lead to any clinical benefit, although improve- 
ment may follow spontaneous abortion in myasthenic 
patients who have experienced a relapse during preg- 
nancy.” 

With regard to the conduct of labor, there may be a 
marked contrast between the strength of uterine con- 
tractions in the second stage and the general muscular 
weakness exhibited by the patient. Nevertheless, if the 
expulsive phase is prolonged, instrumental assistance 
may be necessary to avoid maternal exhaustion.” 
When general anesthesia is employed, muscle-relaxant 
drugs are best avoided. 

Infants born to myasthenic patients should be ob- 
served closely for signs of myasthenia during the week 
following delivery. Such signs include a poor cry, 
weakness in sucking, and feeble limb movements. Os- 
serman,”” reviewing his experiences with 25 myasthenic 
patients who gave birth to a total of 28 live infants, 
reported that six of the infants were found to have a 
transient, neonatal form of the disorder. This can be 
treated with anticholinesterase drugs and usually set- 
Wes in the month following delivery, but may have a 
fatal outcome because of aspiration. 


Disorders of muscle 


Pregnancy and labor usually pose no particular prob- 
lem to patients with muscular dystrophy. However, 
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pregnancy may aggravate the periodic paralysis syn- 
dromes and the myotonia of Thomsen’s disease.” The 
weakness and myotonia of dystrophia myotonica may 
also be aggravated, and the course of this disorder is 
sometimes accelerated in those rare cases in which 
pregnancy occurs.** *® Labor may be abnormal because 
of failure of the uterus to contract normally” 99 or 
skeletal muscle weakness in the second stage.*® 98 


Paraplegia 

There are several important points to consider when 
a patient who is paraplegic because of spinal cord 
pathology, such as trauma or tumor, seeks medical ad- 
vice about the possibility and potential hazards of hav- 
ing a child. One of the most common complications of 
paraplegia is urinary tract infection. Although pre- 
existing infection may be exacerbated, infection is nota 
contraindication of pregnancy, provided that there is 
no gross impairment of renal function. If there is a 
minimal amount of residual urine after micturition, 


difficulty with micturition usually occurs only during | 


the last stages of pregnancy, when catheterization will 
be necessary.’ Another common complication of 
paraplegia is the development of pressure sores, and 
this can pose a real danger during pregnancy, unless 
the paraplegic and her family are educated about their 
cause and the manner in which prolonged pressure can 
be avoided.'” 

Anemia is prone to occur during pregnancy, but 
particular care must be taken to avoid this in paraplegic 
patients because resistance to infection and to pressure 
otherwise will be lowered. Conventional treatment with 
oral iron can lead to gastrointestinal disturbance, such 
as constipation, which may be particularly distressing to 
paraplegic patients if they have pre-existing gastroin- 
testinal dysfunction as a result of the spinal cord 
pathology. In such circumstances, blood transfusions 
may be necessary to maintain a hemoglobin level above 
80 per cent. 

The uterus itself is able to contract normally in labor, 
despite interruption of its nerve supply. However, af- 
ferent fibers from the uterus do not enter the cord 
above the tenth thoracic segment," ' and patients 
with complete spinal cord lesions situated more ros- 
trally will neither appreciate the onset of labor nor feel 
any pain during labor. Because of the difficulty in dis- 
tinguishing labor contractions from the Braxton-Hicks 
contractions of late pregnancy, it then will be necessary 
for medical attendants to examine the state of the cer- 
vix to identify the onset of labor with certainty. "3 Since 
labor may commence prematurely, Robertson! has 
stressed the importance of evaluating the condition of 
the cervix at each antenatal examination after the 
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twenty-eighth week of pregnancy, the patient being 
hospitalized if the cervix is found to be dilated and 
anyway by the thirty-second week of pregnancy when 
all paraplegic patients should be admitted. In patients 
with incomplete cord lesions, uterine contractions may 
be particularly unpleasant when, as sometimes occurs, 
they are accompanied by pain, muscle spasm, and 
ankle clonus. 

Occasionally, patients with a complete, high cord le- 
sion (i.e., above the fifth or sixth thoracic segment) de- 
velop autonomic hyperreflexia. This may be mistaken 
for pre-eclampsia and is characterized by headache, 
hypertension, bradycardia, sweating, and cutaneous 
vasodilation and piloerecuon above the level of the le- 
sion during a uterine contraction. Treatment may nec- 
essitate the administration of atropine, hexameth- 
onium chloride, or reserpine.” 

With regard to the conduct of labor, Robertson, '®* 
reviewing his experience with 26 paraplegic women 
who had been delivered of 39 babies, reported that it 
was often necessary to perform a forceps delivery be- 
cause the muscles responsible for the expulsive efforts 
of the second stage were paralyzed and it was some- 


times necessary to shorten the second stage because of 


severe hypertension. Cesarean section is not necessi- 
tated by paraplegia per se but may be required because 
of complications of the paraplegia such as bony de- 
formity of the spine or pelvis; a classical rather than a 
lower-segment incision then will be necessary? if the 
patient has a permanent suprapubic cystostomy. 


Miscellaneous disorders 


Multiple sclerosis. There is little convincing evi- 
dence to support the widely held belief that pregnancy 
has a detrimental effect on the course of multiple 
sclerosis. The findings in one statistical study did sug- 
gest that pregnancy and the puerperium could indeed 
provoke relapses, but it was held that these would have 
occurred anyway later in the course of the disease.!"* 
This "anticipation" was attributed to the stresses of 
labor and to the added work and responsibilities of the 
puerperium. In a more recent study, an increased risk 
of exacerbation again was found, but this risk was small 
and relapses were more closely related to the three 
months following delivery than to the pregnancy it- 
self." This suggests that the increased relapse rate 
may have related to such factors as fatigue rather than 
to the pregnancy per se. 

Optic neuritis. Any type of optic neuritis may de- 
velop fortuitously during pregnancy. In addition, how- 
ever, optic nerve involvement may occur in patients 
with hyperemesis gravidarum or those with expanding 
pituitary tumors. Optic neuritis developing during lac- 
jation may have a vascular basis. '^* 
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Nonspecific visual field defects. Early reports that 
visual field defects sometimes develop during preg- 
nancy and resolve after delivery"? !!^ because of 
physiologic variation in size of the pituitary gland have 
now been discounted. Most recent observers conclude 
that the field defects previously described in such cir- 
cumstances did not have an organic basis. '?* 

Benign intracranial hypertension. A hormonal basis 
has been suggested'!! for the well-recognized associa- 
tion of this disorder with pregnancy.'? Symptoms are 
most likely to develop in the first trimester or the 
month after delivery but may occur at any time in the 
pregnancy. The possibility of intracranial venous sinus 
thrombosis will need to be kept in mind when the pa- 
tient is being evaluated. The condition is self-limiting, 
but treatment is usually necessary to counter the real 
risk that secondary optic atrophy will lead to a perma- 
nent impairment of vision. A number of different reg- 
imens have been advocated, including steroids, acet- 
azolamide, furosemide, repeated lumbar punctures, 
and various shunting procedures. 

Hereditary hepatic porphyria. Only a few cases of 
hereditary hepatic prophyria associated with preg- 
nancy have been reported in the literature." Preg- 
nancy itself may lead to an acute exacerbation or even a 
fatal outcome, although in other instances it is tolerated 
without apparent ill-effect. The implications and un- 
certain outcome of pregnancy must be explained to 
patients who are contemplating it, and close supervi- 
sion must be provided. Latent cases may also be 
exacerbated by medication used during or after labor, 
and particular care must be exercised in this respect. 

Wernicke's encephalopathy. When Wernicke's en- 
cephalopathy, with or without Korsakoff's psychosis, 
occurs during pregnancy, it is usually in patients with 
hyperemesis gravidarum.!"* 1! Treatment is with 
thiamine, which should be given in a dose of 50 mg. 
intravenously and then intramuscularly for several 
days. 

Wilson's disease. There is a high rate of spontane- 
ous abortion in patients with untreated Wilson's dis- 
ease. However, pregnancy can be expected to proceed 
normally and to carry no particular hazard for mother 
and fetus if patients have received adequate chelation 
treatment. Treatment should be continued during 
pregnancy, with the possible exception of between the 
sixth and twelfth weeks. It has been claimed"? that 
chelating agents inhibit the synthesis and maturation of 


collagen by removing metal ions and thereby give rise X e 


to fetal abnormalities. However, clinical studies?» '? 
provided no evidence that penicillamine leads to fetal 
connective tissue abnormalities when continued during 
pregnancy as maintenance therapy for patients with 
Wilson's disease. | | 
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Postpartum necrosis of the pituitary gland. Obstet- 
ric hemorrhage, or any concition that results in severe 
shock, may lead to postpartum ischemia and necrosis of 
the anterior pituitary. The iraportant feature is the de- 
gree of circulatory collapse and not the actual volume 
of blood lost.'? In a few instances, however, pituitary 
necrosis develops after an apparently uncomplicated, 
normal delivery."? Failure cf lactation is followed by 
the clinical and biochemical features of hypopituitar- 
ism, which are too well known to merit recapitulation 
here. 

Chorea gravidarum. Sydenham's chorea, a compli- 
cation of rheumatic fever, may occur during preg- 
nancy, when it is referred to as chorea gravidarum. It 
occurs most commonly in primigravid women,'?* !? 
especially in the early part of pregnancy; although re- 
mission follows delivery, relapses may complicate sub- 
sequent pregnancies. In about two thirds of cases there 
is a past history of chorea and rheumatic fever, and 
about one third of patients have clinical signs of 
rheumatic heart disease.'** !'?5 Psychological distur- 
bances are a conspicuous accompaniment of the ab- 
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normal, choreiform movements in some cases. In gen- 
eral, symptomatic benefit follows bed rest and sedation, 
and termination of pregnancy is unjustified. 

Bell's palsy. It is often held that susceptibility to 
Bells palsy is increased during pregnancy, but ade- 
quate substantiation of any meaningful association is 
lacking.'*® Indeed, when a careful study was made in 
northern California, the incidence of Bell's palsy in the 
pregnant and nonpregnant population was found to be 
similar. !*7 

Restless legs syndrome. This is characterized by an 
unpleasant sensation within the legs when they are re- 
laxed, especially at night, so that the patients feels ob- 
liged to move them about. About 11 to 12 per cent of 
pregnant patients are said to suffer in this way during 
pregnancy, usually in its latter half, but symptoms gen- 
erally settle soon after delivery." The cause of this 
disorder is unknown. Symptoms often resolve follow- 
ing correction of coexisting anemia or iron deficiency, 
butif they persist a trial of treatment with a tranquilizer 
such as diazepam may be rewarding. '** 
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COMMUNICATIONS 
IN BRIEF 


This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration or table requires a 


proportionate reduction in total words. 


Vaginal frank breech delivery of 
a hydrocephalic fetus after 
transabdominal encephalocentesis 


RAYMOND P. BORNO, M.D., F.A.C.O.G. 

NOEL C. BON TEMPO, M.D. 

HENRY L. KIRKENDALL, Jr., M.D., 
F.A.C.O.G. 

HARVEY T. WOLFMAN, M.D., F.A.C.R. 

ELLIOTT M. MARCUS, M.D., F.A.C.N. 

ROBIN I. DAVIDSON, M.D., F.A.C.S. 


Departments of Obstetrics and Gynecology, Pediatrics, 
Radiology, Neurology, and Neurosurgery, The Saint Vincent 
Hospital, Worcester, Massachusetts 


A CASE HISTORY of transabdominal encephalocen- 
tesis performed because of a hydrocephalic fetus in a 
vertex presentation was previously reported. In the fol- 
lowing case, the fetus was in a frank breech presen- 
tation. 


Mrs. L. H., a 23-year-old, married, white patient, gravida 1, 
para 0, was seen at St. Vincent Hospital's Prenatal Clinic on 
May 27, 1977, with a 23 week pregnancy by date and by size. 
The last menstrual period occurred on December 19, 1976; 
the expected date of confinement was September 24, 1977. 
Serology was nonreactive; the blood was type A, Rh negative, 
and negative for antibodies. Complete blood count was within 
normal limits. Rubella titer was 1/160. Papanicolaou smear 
was negative, Class I. The patient received Gyne-Lotrimin* 
vaginal tablets for vaginal candidiasis and prenatal vitamins 
and iron. 

On July 22, 1977, an abdominal ultrasound (Fig. 1) was 


Reprint requests: Dr. Raymond P. Borno, Department of 
Obstetrics and Gynecology, St. Vincent Hospital, 25 Winthrop 
St., Worcester, Massachusetts 01604. 


*Delbay Pharmaceuticals, Inc., Schering Corp., Kenil- 
worth, New Jersey. 
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Fig. 1. Ultrasound gray-scale examination, showing only a 
very thin mantle of brain tissue in the markedly hydrocephalic 
head. 


ordered because of discrepancy between duration of preg- 
nancy (30 weeks) and uterine size (33 weeks), indicating the 
probability of hydrocephalus. A flat abdominal plate (Fig. 2) 
confirmed that impression on August 5, 1977; the fetus was in 
a frank breech presentation, and an adequate maternal pelvis 
was demonstrated by x-ray pelvimetry. Amniocentesis was 
performed on August 12, 1977, at 33⁄2 weeks. Lecithin/ 
sphingomyelin ratio was 1.7/1; creatinine, 1.6; alpha fetopro- 
tein, positive at 1/4 (1 to 10 mg. per milliliter) and negative at 
1/8 (which is normal for a pregnancy of 28 weeks or more). 

The neonatologist, neurologist, and neurosurgeon were 
consulted, and computer axial tomography (CAT scan) (Fig. 
3) was performed on August 16, 1977, showing no visible 
brain tissue, only water. All consultants agreed to recommend 
a transabdominal encephalocentesis at the beginning of labor, 
in order to allow a vaginal breech delivery. 

On September 6, 1977, at about 37% weeks of pregnancy 
by date, labor started and the patient was admitted with a 
completely effaced cervix, 4 cm. dilated, and a fetus engaged 
in a frank breech presentation. 

The abdominal encephalocentesis was performed with a 16 
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Fig. 2. Preaspiration radiograph, showing marked hydro- 
cephaly and frank breech presentation. 


gauge, 8 inch needle after local anesthesia of the skin and 
subcutaneous tissue on a point located about 4 cm. above the 
umbilicus, corresponding to the huge anterior fontanelle of 
the fetus. The procedure was easy: About 1,000 c.c. of pink 
cerebrospmal fluid was collected by syphoning in about 
20 minutes. The fluid became bloody at the end of the proce- 
dure and the fetal heartbeat disappeared at that time (Figs. 4 
and 5). 

The labor was stimulated with oxytocin infusion and lasted 
two and a half hours. The second stage was rapid (10 minutes) 
with an easy extraction by Mauriceau’s maneuver of the 
after-coming head and a right mediolateral episiotomy. The 
stillborn female fetus weighed 6 pounds, 3 ounces and exhib- 
ited multiple congenital malformations. Rhogam* was admin- 
istered to the patient during the postpartum course, which 
was uneventful. The patient was discharged three days later in 
good physical condition. 

Autopsy of the fetus showed hydrocephalus with a poorly 
developed brain, bilateral epidural hematomas, spina bifida, 
latent ductus arteriosus, medial rotation of the left leg and 
thigh, talipes equinovarus of the left foot, scoliosis (absence of 
closure at the level of the fifth to twelfth thoracic vertebrae), 
and absence of the right eighth rib. The placenta weighed 340 
grams, smaller than normal, with fewer syncytial knots. 


In summary, transabdominal ence phalocentesis was 
performed at the beginning of labor in a young 
primigravid patient with a huge hydrocephalic fetus, 
allowing an easy vaginal frank breech delivery. The 


*Ortho Pharm. Corp., Raritan, New Jersey. 
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Fig. 3. CAT scan of the body, showing marked hydrocephaly 
and no discernible brain tissue. Attenuation value of all in- 
tramural contents was that of water. 





Fig. 4. Aspiration needle in the intracranial position. 


other options in this case would have been cesarean 
section or decompression of the hydrocephaly during 
the second stage of labor through the spinal canal. 

Cesarean section is always detestable for extracting a 
fetus with a nonviable brain; in this case a young 
primigravid woman would have to undergo repeated 
cesarean sections in the future. 

Decompression of the hydrocephaly through the 
spinal canal during the second stage of labor after ex- 
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Fig. 5. Radiograph after aspiration, showing marked decrease 
in size of head, allowing vaginal delivery. 


pulsion of the breech is difficult and dangerous, with 
the constant risk of uterine rupture during the first 
stage. 

It seems to us, in view of these two case histories, that 
clean, simple, and easy transabdominal encephalocen- 
tesis should be the procedure of choice in huge hydro- 
cephaly, after establishment of a definitely com- 
promised brain by intrauterine CAT scan. 


REFERENCE 


1. Borno, R. P., Kirkendall, H. L., Jr., Schwartz, J. A., Bain, 
R. W., and Chen, P. S.: Vaginal delivery of a hydrocephalic 
fetus after transabdominal encephalocentesis, AM. J. 
OBSTET. GYNECOL. 128: 916, 1977. 


Postpartum solitary lung abscess 


JAMES T. GOOD, JR., M.D.* 
DENNIS WAITE, M.D. 


Division of Pulmonary Sciences and the Department of 
Medicine, University of Colorado Medical Center, Denver, 
Colorado 


ASPIRATION due to dysphagia or altered states of 
consciousness are the most common predisposing fac- 
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tors to the development of a lung abscess. We report an 
unusual case of lung abscess in a woman who devel- 
oped a septic pulmonary embolus following post- 
partum pelvic thrombophlebitis. 


A 22-year-old woman, gravida 2, para 2, was readmitted to 
the hospital 10 days post partum because of right lower quad- 
rant pain and fever. Delivery was uncomplicated; anesthesia 
consisted of a pudendal block and she remained fully con- 
scious during the delivery. She developed right flank tender- 
ness and a temperature elevation to 38.3° C. 36 hours post 
partum. A diagnosis of urinary tract infection was made and 
she was treated with nitrofurantoin. She was discharged three 
days post partum but noted a return of fever upon cessation 
of antipyretics. 

One week later she was readmitted with a temperature of 
38° C; blood pressure, 148/80; pulse, 110 beats per minute; 
and respiratory rate 22 per minute. A pleural rub was heard 
over the left posterior chest. There was right lower quadrant 
tenderness and a right adnexal mass. Laboratory studies re- 
vealed a white blood cell count of 12,500 with a left shift. 
Electrocardiogram showed a sinus tachycardia. 

Pelvic thrombophlebitis was diagnosed and the patient was 
treated with continuous intravenous heparin. Twenty-four 
hours after initiation of heparin the defervescence occurred 
and there was a reduction in abdominal pain. Chest radio- 
graph at this time revealed a 3 by 3 cm. lung abscess in the 
posterior basilar segment of the left lower lobe (Fig. 1). Dur- 
ing the following 12 hours, the patient began to produce 
yellow-green sputum, which grew only diphtheroids. Because 
of a penicillin allergy, the patient was begun on a regimen of 
Clindamycin,* 300 mg. every six hours. A perfusion lung scan 
showed a left lower lobe defect corresponding to the abscess. 
With antibiotic and heparin therapy there was resolution of 
abdominal pain, fever, and sputum production. One month 
after the diagnosis of lung abscess, the chest radiograph had 
returned to normal. 


The dramatic response to heparin in a postpartum 
woman with the triad of lower abdominal pain, fever, 
and adnexal fullness fulfills the clinical criteria for a 
diagnosis of pelvic thrombophlebitis. The simultaneous 
finding of a lung abscess without other predisposing 
factors supports the diagnosis of septic pulmonary 
emboli. 

In a review of 32,000! pregnancies from the Mayo 
Clinic, it was observed that deep vein thrombophlebitis 
occurred during the antepartum period in one of 1,902 
pregnancies and during the postpartum period in one 
of 622 patients. The calf veins were involved in over 
half of the cases. The popliteal, femoral, and pelvic 
veins were involved in less than one fourth of the cases. 
Pulmonary embolism is less common, occurring in only 
one per 2,488 pregnancies. Although pulmonary in- 
farcts may cavitate, this is a rare cause of lung abscess. 
In contrast, septic pulmonary emboli frequently result 
in cavitation with air fluid levels.” Lesions usually are , 
multiple and bilateral and solitary lesions have been 
described only rarely.” 


*The Upjohn Co., Kalamazoo, Michigan. 
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Fig. 1. Posteroanterior (A) and lateral (B) chest radiograph, showing a 3 by 3 cm. lung abscess in the 
posterior basilar segment of the left lower lobe. 


Clinicians involved in postpartum care should be 
aware of the unusual occurrence of a solitary lung 
abscess in association with septic thrombophlebitis. 
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Sarcoma botryoides of the vagina in 
childhood, treated by irradiation and 
vaginal reconstruction 


ROBERT D. PATCHELL, M.D. 


Charleston Division, West Virginia University Medical Center 
Charleston, West Vi rginia 


, 


HARRY C. SHIRKEY, M.D. 
EUGENE L. SAENGER, M.D. 


Children’s Hospital, Cincinnati, Ohio 


VAGINAL BOTRYOID SARCOMA, although rare, has 
heen extensively reported. Review of the literature in- 
dicates that exenterative surgery is considered to offer 
the best and possibly the only hope of cure. The patient 


Reprint requests: Dr. Robert D. Patchell, 3100 MacCorkle 
Ave., S.E., Charleston, West Virginia 25304. 
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described has survived 25 years following irradiation 
therapy. Satisfactory sexual function was possible after 
vaginoplasty. 


R. A. M., a white girl, aged 24 months, was referred to the 
Children's Hospital, Cincinnati, Ohio, in September, 1952, for 
the management of vaginal sarcoma botryoides. Pelvic exent- 
eration was recommended. The parents refused to consent to 
surgical management. Irradiation therapy was administered, 
with the use of a cylindric applicator. A tumor dose of 6,000 
rads was administered. Three small residual lesions were 
managed with radon seed implantation. Complete regression 
of the tumor resulted. She developed normally with the estab- 
lishment of menstruation at age 12. In September, 1973, 
bilateral salpingo-oophorectomy was performed for bilateral 
tuboovarian abscesses resulting from Bacterioides fragilis infec- 
uon. At the age of 24 years she was referred to the Charleston 
Area Medical Center for vaginal reconstruction. 

She was unable to have satisfactory vaginal penetration be- 
cause of severe vaginal stenosis. The vulva were normal. A 
vaginal pouch 2 cm. deep and of adequate diameter was pres- 
ent. The mucosa was pale and firm and lacked rugae. The 
middle third of the vagina was 2 cm. in diameter and length. 
The upper third consisted of an expanded, moderately dis- 
tensible compartment. A cervix was not palpated. Rectal ex- 
amination revealed marked thickening of the rectovaginal 
septum subjacent to the stenotic midvagina. The anal canal 
was constricted but of adequate diameter. 

Since shallow penetration was possible, estrogen cream and 
the use of graduated dilators was advised. No improvement 
resulted and vaginoplasty by the advancement method of 
Jeffcoate! was performed. The stenotic segment was com- 
pletely excised and the anal canal mobilized anteriorly and 
laterally. The upper segment was thus exposed. A small cervix 
with obliterated fornices was noted. The upper vagina was 
circumferentially mobilized in a plane deeper than usually 
utilized for vaginal mucosa mobilization. This was done in the 
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hope of preserving adequate blood supply to the atrophic 
tissue. The cul-de-sac peritoneum was dissected free without 
entering of the peritoneal cavity. The uppersegment was then 
approximated to the proximal pouch with interrupted 3-0 
chromic sutures. The resulting vagina was of adequate diame- 
ter and 4.5 cm. deep. After six weeks intercourse was re- 
sumed. The vagina is now 10 cm. long, and intercourse is 
satisfactory for both partners. 

Review of the literature revealed only one case of vaginal 
botryoid carcinoma successfully treated by irradiation alone.” 
The Jeffcoate procedure advocated for midvaginal atresia was 
considered to be the method of choice for the first attempt at 
vaginal reconstruction. 
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Successful pregnancy in a liver 
transplant patient 
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Gastroenterology Service, Department of Medicine, Letterman 
Army Medical Center, Presidio of San Francisco, California 


RUDI SCHMID, M.D. 


Department of Medicine, Gastrointestinal Unit, University of 
California Medical Center, San Francisco, California 


THE FIRST ORTHOTOPIC liver transplant for incur- 
able liver disease was performed by Starzl and associ- 
ates! in 1963. Since that time, the Denver team has 
performed approximately 120 of about 300 such op- 
erations done worldwide; at least 30 of their recipients 
have lived one year or longer, the longest recorded 
survival being seven years.* To date, no case of preg- 
nancy after liver transplant has been reported. We now 
present a patient who had an uneventful pregnancy 


The opinions and assertions contained herein are the pri- 
vate views of the authors and are not to be construed as official 


or as reflecting the views of the Department of the Army or 


the Department of Defense. 
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*Putnam, C. W.: Personal communication. 
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and was delivered of a normal child 27 months after 
orthotopic liver transplantation. 


In August, 1972, a 22-year-old obese woman presented 
with menstrual irregularities and infertility. She was advised 
to lose weight and in six months lost 31 kilograms on a self- 
directed reducing diet. In November, 1973, she was given two 
courses of medroxyprogesterone acetate, which were followed 
by withdrawal bleeding. Two months later, she developed 
thrombosis of the hepatic vein (Budd-Chiari syndrome), lead- 
ing to progressive liver failure, hepatic encephalopathy, and 
renal insufficiency. In November, 1974, orthotopic liver trans- 
plantation was performed; a report of the operation and post- 
operative course has been published previously.? Except for a 
3-week postoperative course of heterologous antilymphocyte 
globulin, the patient initially was maintained on a daily regi- 
men of 10 mg. of azathioprine and 30 mg. of prednisone, 
which later was changed stepwise to 50 mg. of azathioprine 
and 20 mg. of prednisone. With this treatment, conventional 
liver function tests and leukocyte counts remained normal 
and the patient was asymptomatic. 

Because of persistent amenorrhea, in April, 1976 (17 
months after the transplant), the patient requested that at- 
tempts be made to induce ovulation because she fervently 
wished to become pregnant. After extensive counselling re- 
garding the potential risks involved, the patient was given 
clomiphene citrate daily for five consecutive days, which re- 
sulted in a biphasic basal body temperature graph. A preg- 
nancy test was positive 40 days later. 

The patient’s prenatal course was uncomplicated. Through- 
out pregnancy, delivery, and the postpartum course she was 
maintained on the antepartum dosages of azathioprine and 
prednisone. Conventional hepatic and renal function tests 
yielded normal results. Serum estriol levels, determined twice 
weekly, consistently were below the normal range of values 
established in our laboratory. Oxytocin-challenge tests per- 
formed at weekly intervals beginning after 35 weeks of gesta- 
tion were negative. The membranes ruptured spontaneously 
at 402 weeks of gestation. Because of a poor labor pattern, 
oxytocin augmentation was required. Delivery was by low for- 
ceps with pudendal block anesthesia after 10 hours of labor. 
The male infant weighed 2,400 grams and had one- and 
five-minute Apgar scores of 9. Complete blood count, serum 
bilirubin concentration, and immunoglobulin level were nor- 
mal for age. 

At the time of this report, 12 months after delivery, mother 
and infant are in excellent health. Present medication consists 
of 50 mg. of azathioprine and 15 mg. of prednisone per day. 


When this patient became pregnant, we were con- 
cerned that the transplantation could have an unfavor- 
able effect on the course of the pregnancy, that the 
required immunosuppressive medication could be ter- 
atogenic to the fetus, and that the pregnancy could 
precipitate rejection of the transplanted liver. Because 
there is no previous report of pregnancy after liver 
transplantation, we used the information gained from 
reports of pregnancy in kidney transplant patients as 


guidelines. Of the 64 women who became pregnant - 


after kidney transplantation, 55 were delivered of live 
infants, six had therapeutic abortions, and three had 
spontaneous abortions.* * Virtually all of these renal 
transplant patients were maintained on varying doses 
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of corticosteroids and azathioprine throughout preg- 
nancy, and there was no apparent increase in the rate 
of permanent graft rejection or fetal malformation. 
Based on this accumulated experience, we arbitrarily 
chose to maintain our patient on the type and dosage of 
immunosuppressive therapy that was in use at the time 
of conception. 
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Pulmonary edema occurring after 
therapy with dexamethasone and 
terbutaline for premature labor: 

A case report 


PHILLIP G. STUBBLEFIELD, M.D. 


Boston Hospital for Women and the Department of Obstetrics 
and Gynecology, Harvard Medical School, Boston, 
Massachusetts 


GLUCOCORTICOIDS administered to the mother have 
been shown to reduce the incidence of neonatal death 
from respiratory distress syndrome in premature in- 
fants, provided the treatment can be carried out for 24 
to 48 hours before birth. Several authors have used 
beta-2adrenergic drugs to stop premature labor and 
delay delivery until a course of therapy with glucocor- 
ticoids can be completed. We recently have seen a 
potentially serious complication in a mother treated 
antenatally with. dexamethasone and terbutaline in 
combination. 


A 33-year-old, primigravid woman with a twin gestation 
was admitted 272 weeks from last menses in active labor of six 
hours' duration. The cervix was almost 6 cm. dilated, fully 
effaced, with membranes bulging and the vertex at station 0. 
After discussion of risks and options, dexamethasone, 4 mg. 
intramuscularly, was given and repeated every eight hours. 
Terbutaline, 0.25 mg., was given subcutaneously and con- 
tinued at 10 mg. orally every four hours. The uterine con- 
tractions stopped immediately. 

Fluid intake on the first day was lactated Ringer's solution, 


Reprint requests: Dr. Phillip G. Stubblefield, Boston Hos- 
pital for Women, 221 Longwood Ave., Boston, Massachusetts 
02115. 
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1,500 c.c. intravenously and 240 c.c. orally. The urinary out- 
put was 1,300 c.c. 

At midnight on the second day, contractions resumed two 
and a half hours after the last oral dose of terbutaline. An 
additional 0.25 mg. was given subcutaneously. One hour later, 
the membranes ruptured and, on examination, the cervix was 
fully dilated with the fetal head on the perineum. Electronic 
monitoring of the fetuses revealed heart rates of 160 and 180 
beats per minute. The maternal heart rate was 140 to 150 
beats per minute with a blood pressure of 120/60. Forty-two 
hours after admission, a spinal anesthetic, consisting of 40 mg. 
of lidocaine, was administered and forceps delivery of a living 
male infant was effected. The second infant was delivered by 
breech extraction. The first infant weighed 1,060 grams, and 
the Apgar scores 7 and 8. The second infant weighed 675 
grams, and the Apgar scores were | and 7. 

Thirty minutes after delivery, the mother complained of a 
peculiar sensation as if something were inside the chest. On 


auscultation, bubbling, crackling rales were heard at the left 


sternal border. The remainder of the chest was clear. Respi- 
rations was 28 per minute. Mask oxygen was administered. A 
chest x-ray film revealed pulmonary edema, more marked on 
the left than on the right. Over the next few hours, the respi- 
rations declined to 20 per minute and the abnormal chest 
sounds disappeared. Electrocardiogram a few hours later was 
normal, as was a repeat chest x-ray film the next day. Previ- 
ously undiagnosed valvular heart disease was suspected. 
However, phonocardiography and cardiac ultrasonography 
were normal on the fourth postpartum day. 

Neither infant clinically manifested respiratory distress 
syndrome. The first, larger twin had a hematocrit of 35. The 
second, smaller twin had a hematocrit of 50. The first infant 
had surgical correction of a patent ductus arteriosus at six 
weeks of age, was discharged at three months, and has done 
well since. The second twin required respiratory therapy for 
apneic spells and died at 10 days of age of necrotizing en- 
terocolitis. Postmortem examination revealed necrotizing en- 
terocolitis, acute hepatitis, and resolving hyaline membranes. 

The fused diamnionic, dichorionic placenta showed acute 
umbilical arteritis, deciduitis, and chorioamnionitis and nec- 
rotizing villositis. The second twin had a single umbilical 
artery. 


Three similar cases are known to have occurred 
among women treated for premature labor in Ger- 
many. Total volumes of intravenous fluids and exact 
drug doses are not available in the brief case reports we 
have reviewed. 

Terbutaline is one of a class of agents that produce 
marked stimulation of beta-2-adrenergic receptors 
(bronchioles, diaphragm, uterus, and blood vessels) 
with little stimulation of beta-1 receptors (heart and 
adipose tissue) or alpha-adrenergic receptors. 

Epinephrine overdose has been reported to cause 
sudden, severe pulmonary edema in healthy people.! 
In animal experiments, norepinephrine, and isopro- 
terenol will also produce pulmonary edema, though 
much larger doses of the latter are required. The 
mechanism appears to involve both an increase in pul- 
monary arterial and venous pressure and an increase in 
pulmonary vascular permeability. 

In asthmatic human subjects, near maximal im- 





» 
=y 


342 Communications in brief 


provement in ventilation is achieved with a 5 mg. oral 
dose of terbutaline or 0.25 mg. subcutaneously. With 
10 mg. orally, there is little further improvement in 
ventilation, as measured by forced expiratory volume, 
and significant cardiovascular effects are seen. More- 
over, at the 10 mg. dose level, the effect lasts six to 
seven hours. 

A single, massive overdose of terbutaline has been 
inadvertently administered in at least one patient, an 
elderly woman with asthma who was given 2.5 mg. sub- 
cutaneously instead of 0.25 mg. She experienced ex- 
treme tachycardia and myocardial ischemia but did not 
develop pulmonary edema.? Our patient differed in 
that she received dexamethasone as well, she was preg- 
nant, and she received more prolonged treatment. 

Glucocorticoids have been used clinically in massive 
doses in sepsis and shock and are thought to stabilize 
lysosome membranes and decrease capillary permea- 
bility. Thus, it is unlikely that dexamethasone contrib- 
uted to the pulmonary edema seen in our patient. Ter- 
butaline and related beta-2-adrenergic drugs are fre- 
quently used in combination with glucocorticoids in the 
management of asthma and do not appear to have 
caused pulmonary edema. 

In normal pregnancy, cardiac ou tput increases 30 to 
40 per cent. Red cell mass and plasma volume increase 
20 to 40 per cent (more in twin pregnancies). Cardiac 
output increases further with each contraction during 
labor and following fetal expulsion, though these 
changes are less marked if the supine position is 
avoided. 

The most likely explanation for the pulmonary 
edema of our patient is prolonged exposure to a 
moderately high dose of the adrenergic drug superim- 
posed on the hypervolemic and hyperdynamic car- 
diovascular status of the laboring pregnant woman. 
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Fetal skull fracture from an apparently 
trivial motor vehicle accident 
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FETAL LOSS DUE TO TRAUMA usually follows sig- 
nificant maternal trauma. This case report describes 
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fetal skull fractures and intrauterine death following 
apparently trivial maternal injuries sustained in a 
motor vehicle accident. 


A 22-year-old native Indian woman in the thirty-seventh 
week of her first pregnancy came to the Emergency Depart- 
ment following a motor vehicle accident on May 5, 1977. She 
had been the driver of a vehicle that she said "slid into a 
ditch." She was not wearing a seat belt. Four passengers in the 
car suffered only minor bruising. The patient appeared to be 
intoxicated, with slurred speech, incoordination, and an odor 
of alcohol. 

The patient complained of a painful ankle and pain and 
minor bruising of the left side of the face and forehead. There 
was no loss of consciousness and no complaint of injury to the 
abdomen. A roentgenogram demonstrated a crack fracture of 
the lateral malleolus and a chip fracture of the medial talus 
with no fracture of the face or skull. 

Examination of the abdomen revealed no external bruising 
or tenderness. The uterine size was compatible with calculated 
dates of gestation. The lie was longitudinal with a cephalic 
presentation. Fetal movement was palpable and the fetal heart 
tones were normal. Following treatment for the ankle the pa- 
tient was discharged. 

On the following day the patient went into labor and was 
admitted to the delivery unit. Abdominal palpation confirmed 
the findings of the previous day, again with no abdominal 
bruising or tenderness. However, no fetal heartbeat was 
heard. Low-forceps delivery of a stillborn male infant weigh- 
ing 3,650 grams terminated a brief labor. The maternal sur- 
face of the placenta demonstrated multiple, small, well-de- 
fined areas of hemorrhage. 

Postmortem examination of the fetus revealed parietal 
bone fractures, tentorial tears, and subdural hemorrhages 
bilaterally. The placenta weighed 510 grams with multiple, 
small, recent placental infarcts. Microscopic examination 
confirmed the infarcts and showed the presence of a large 
chorioangioma clearly demarcated from the surrounding 
normal tissue. 


It is unlikely during travel in a modern North 
American vehicle that major trauma will occur to an 
occupant in the absence of considerable structural 
damage to that vehicle.! The vehicle involved in our 
case suffered minimal damage while its occupants 
other than the driver merely had some bruising. Fetal 
loss in a motor vehicle accident is most likely to be 
caused first by death of the mother and second by pla- 
cental separation. The latter may be due to direct 
trauma or the shearing stresses engendered in the de- 
celeration process. Here shearing forces were probably 
the cause of the placental changes described although 
their extent was not sufficient to cause fetal death. The 
finding of a chorioangioma is incidental, occurring in 
about 1 per cent of pregnancies. There is no evidence 
linking it with the changes found. 

Direct trauma to the fetus as a cause of death is much 
less common. Fractured skull as a result of a motor 
vehicle accident is usually associated with a fracture of 
the maternal pelvis.! Crosby? described a fracture due 
to crushing of the fetal skull between the seat belt 
buckle and the maternal pelvic. The mechanism of 
skull fracture in our case is not clearly established as 
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there was no evidence of local trauma to the abdomen 
of the mother. The most likely explanation is that the 
fetal head was crushed between the steering wheel rim 
and the maternal pelvis. This could occur without leav- 
ing maternal bruising if the factor involved was a 
gradually increasing pressure rather than a sudden 
striking of the fixed object. Hence it would be compat- 
ible with the patents description of the accident, 
where the vehicle was described as "sliding into the 
ditch." 

The possibility that apparently minor trauma such as 
this coexists with major fetal injury raises questions in 
the management of these cases. In most cases in our 
hospital patients are admitted for observation but this 
is frequently because of the accompanying injury 
rather than the prospect of fetal problems. 

It is difficult to see a happier outcome for this pa- 
tient’s pregnancy regardless of management although 
in retrospect if the diagnosis had been made prior to 
death urgent abdominal delivery might have been suit- 
able. However, emergency room physicians must be 
aware of the potential for fetal loss by direct trauma 
and by separation from shearing stresses and be pre- 
pared to admit patients to the hospital. 
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Complication of abortion performed with 
a plastic suction curet: Intrauterine loss 
of the curet tip 
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Center, Northwestern University, Chicago, Illinois, and 
Evanston Hospital, Evanston, Illinois 


THE LEGALIZATION OF ABORTION in the United 
States has resulted in many reports about equipment, 
techniques, and complications of first-trimester preg- 
nancy termination. This paper presents an unusual 
complication of suction curettage—the breakage of the 
tip of the suction curet—and, to the best of our knowl- 
edye, a previously unrecorded complication. Guide- 
lines for expediting diagnosis and management are 
suggested. 
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A 17-year-old, single, black girl, 0-0-1-0, last menstrual 
period November 8, 1975, presented for examination on 
January 15, 1976, with a history of having “run out of birth 
control pills” approximately two and a half months previously. 
Physical examination was normal except for the uterine cor- 
pus, which was enlarged to the size of eight to 10 weeks gesta- 
tion. The urine pregnancy test was positive. Outpatient elec- 
tive pregnancy termination was scheduled for January 20, 
1976. Preoperative laboratory work, including complete blood 
count, urinalysis, chest x-ray film, Papanicolaou smear, Vene- 
real Disease Research Laboratory test, and endocervical cul- 
ture, was unremarkable. 

With the use of light general anesthesia the uterus was 
sounded to 14 cm. and the cervix was appropriately dilated. 
An infusion of 100 c.c. of 5 per cent dextrose in water contain- 
ing 40 U. of oxytocin was begun. A 7 mm. flexible suction 
curet was introduced into the uterus, and thorough suction 
curettage was performed with the return of a copious amount 
of tissue. The uterus was then gently sharply curetted, and 
polyp forceps were introduced; scanty material was obtained. 
A final suction curettage was performed. When the suction 
curet was removed, the tip of the curet was missing. After 
thorough search of the instrument table, sponge bucket, and 
suction apparatus, we concluded that the curet tip must have 
broken off within the uterus. Numerous attempts with various 
curets and forceps to locate blindly the broken tip were unsuc- 
cessful. A plam x-ray film taken on the operating table did not 
reveal the curet tip. We then decided to terminate the proce- 
dure and to attempt visualization of the curet tip by ul- 
trasound the following morning. 

The ultrasound examination revealed only the presence of 
clots within the uterus. Communication with the manufac- 
turer confirmed that no similar experiences had been re- 
ported. We thought that further attempts to locate the broken 
tip should be deferred until involution had occurred. The 
situation was explained to the patient. She was discharged 
home on a regimen of prophylactic oral tetracycline and er- 
gotrate with careful instructions to search the perineal pads 
for possible spontaneous expulsion of the curet tip. 

The patient was seen in the Outpatient Department on 
February 2, 12, and 26. At each visit she reported no fever or 
abnormal bleeding. On the first two visits, attempts to remove 
the curet tip Blindly with stone forceps were unsuccessful. 
Spontaneous normal menses occurred on February 10 and 
March 9. Because the suction curet tip is nonradiopaque, we 
were still not certain whether it was present in the uterus. We 
thought that hysteroscopy might confirm the presence or ab- 
sence of the broken tip and afford the possibility of removal 
with the use of direct visualization.! 

On March 16, 1976, the patient underwent outpatient hys- 
teroscopy with the use of paracervical block and then light 
general anesthesia. A hysteroscope* with flexible biopsy for- 
ceps was used; 5 per cent dextrose in water was utilized as the 
irrigating solution. The broken curet tip was found super- 
ficially imbedded in the myometrium of the fundus (Fig. 1). 
Minor dissection dislodged the curet tip, and it was grasped 
with the forcepszand removed (Fig. 2). No intrauterine adhe- 
sions were noted, despite the somewhat prolonged original 
procedure. The patient was observed through one more nor- 
mal cycle, and then oral contraceptives were restarted. 


The flexible suction curet used in this case has only a 


*Karl Storz Endoscopy—America, Inc., Los Angeles, 
California. 
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Fig. 1. Hysteroscopic view of a broken plastic curet tip at the 
uterine fundus. (From Sciarra, J. J., and Valle, R. F.: Hyster- 
oscopy: A clinical experience with 320 patients, AM. J. OB- 
STET. GYNECOL. 127: 340, 1977. Published by The C. V. Mosby 
Company.) 
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Fig. 2. Photograph of removed curet tip. (From Sciarra, J. J., 
and Valle, R. F.: Hysteroscopy: A clinical experience with 320 
patients, AM. J. OBSTET. GYNECOL. 127: 340, 1977. Published 
by The C. V. Mosby Company.) 


relatively thin bridge of plastic on each side joining the 
two notched openings. This case illustrates that the 
curet may break at these points, resulting in in- 
trauterine loss of the tip. Our experience indicates that 
the curet should be inspected at the end of a procedure 
to ensure that it is still intact. We also think that the 
addition of radiopaque material to the curet would 
facilitate the rapid initial diagnosis of intrauterine 
fragment retention if breakage does occur. 

This case also demonstrates the potential role of hys- 
teroscopy in the management of such problems. Retro- 
spectively, if breakage of a suction curet with intra- 
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uterine retention of the tip occurs, brief initial blind 
attempts to recover the tip with grasping forceps, a 
larger suction curet, or a sharp curet are justified. Pro- 
longed curettage is to be avoided so that excessive en- 
dometrial denudation is avoided. If these measures 
fal, the procedure should be terminated and the 
uterus allowed to involute for two weeks. Hysteroscopy 
then should be performed without further blind at- 
tempts at retrieval. If hysteroscopy is immediately 
available, this methodology properly may be utilized at 
the time of the discovered breakage, thereby obviating 
the need for a second procedure. 
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Primary carcinoma of the Fallopian tube: 
A surprise finding in a postpartum 
tubal ligation 
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Departments of Pathology and Obstetrics and Gynecology, 
Tampa General Hospital and The Women’s Hospital, 
Tampa, Florida 


PRIMARY CARCINOMA Of the Fallopian tube is the 
rarest form of pelvic cancer. A disease of recent vin- 
tage, it was first described in 1847 by Raymond and 
later, in 1861, by Rokitansky.! There are no charac- 
teristic symptoms or pathognomonic features and the 
correct diagnosis is rarely made preoperatively. The 
present case report documents the diagnosis of pri- 
mary adenocarcinoma in a postpartum tubal ligation 
operative specimen. 


The patient, a 26-year-old white woman, gravida 2, para 1, 
was delivered of a normal infant at Women’s Hospital and 
underwent immediate postpartum tubal ligation. At the ime 
of tubal ligation, a slightly dilated portion of the left tube was 
noted and this was included in the operative specimen. The 
pathologic examination revealed grade 1 papillary adenocar- 
cinoma (confined to the mucosa without any invasion) in the 
left Fallopian tube (Fig. 1). The right Fallopian tube segment 
was normal. 

She was readmitted and total abdominal hysterectomy and 
bilateral salpingo-oophorectomy were carried out. There was 
no evidence of metastatic disease in the peritoneal cavity. The. 
patient tolerated the operation well and her postoperative 
course was unremarkable. Gross and microscopic examination 
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Fig. 1. Grade 1 papillary adenocarcinoma in left Fallopian tube. 


revealed bilateral. Fallopian tubes with evidence of recent 
segmental resection. There was no residual papillary car- 
cinoma in the tubes, which were sectioned entirely. There 
were no histologic abnormalities in the ovaries. The uterus 
weighed 200 grams and exhibited proliferative endometrium 
and chronic cervicitis. 

- The patient received no further therapy. She is to be fol- 
lowed up at three-month intervals. 


A case of primary adenocarcinoma of the Fallopian 
tube, grade 1, is presented. Its rarity merits a report of 
every case. The notable feature was the unusual mode 
of the presentation. Since early diagnosis is important, 
both the surgeon and the pathologist should be aware 
of the condition while examining the Fallopian tubes at 
the operating table, with the laparoscope, and under 
the microscope. 


A search of the literature on the subject indicates that 
this may be the first reported instance of a diagnosis of 
tubal carcinoma purely on the basis of routine his- 
tologic examination of the Fallopian tubes after their 
removal. 
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Comprehensive Review of Obstetrics and 
Gynecology 


A continuing education course, "Comprehensive 
Review of Obstetrics and Gynecology," will be present- 
ed by the Department of Obstetrics and Gynecology, 
Baylor College of Medicine, Houston, Texas, October 
20-25, 1978. 

For further information contact: Office of Continu- 
ing Education, Baylor College of Medicine, Texas Med- 
ical Center, Houston, Texas 77030. 


Obstetrics and Gynecology Review Course 


The annual Obstetrics and Gynecology Review 
Course will be held at the Royal Biscayne Beach Hotel 
and Racquet Club, Key Biscayne, Florida, October 
2]-November 1, 1978. The seminar will be divided 
into three separate courses: Obstetrics and Gynecology 
Review, Pathology, and Colposcopy. 

Information may be obtained from: Department of 
Obstetrics and Gynecology, University of Miami School 
of Medicine, P. O. Box 520875, Miami, Florida 
33151. 


Workshop on Thyroid Disease 


A Workshop on Thyroid Disease will be held at the 
Copley Plaza Hotel, Boston, Massachusetts, November 
5-7, 1978. It is sponsored by the American Thyroid 
Association. 

For program and registration information write to: 
WT Registration, Center for Continuing Education, 
1307 E. 60th St., Chicago, Illinois 60637. 


Clinical Symposium on Gynecologic Endoscopy 


The American Association of Gynecologic Laparos- 
copists announces the Seventh Annual Meeting, Clini- 
cal Symposium On Gynecologic Endoscopy, to be held 
November 16-19, 1978, The Diplomat, Hollywood, 
Florida. There will be a special postsymposium tour to 
the Caribbean. 

For information write: Dr. Jordan M. Phillips, 11239 
S. Lakewood Blvd., Downey, California 90241. 
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Lalor Foundation Research Fellowship Program 
for 1979 


The Lalor Foundation has announced its 1979 pro- 
gram of postdoctorate grants for research in special 
areas of mammalian reproductive physiology. 

The Foundation will make grants up to $15,000 each 
to qualified tax-exempt institutions for conduct of ap- 
proved projects up to one year. Foreign institutions can 
in general achieve similar eligibility. 

The applicant institution has the obligation and 
freedom to make its own designation of a Lalor Fellow 
for conduct of the research from among its own per- 
sonnel or elsewhere. The Fellow designated should 
have achievement at least equivalent to the Ph.D. or 
M.D. degree. Upper age limit is 35 years. 

Applications are restricted to research projects in 
female mammalian reproductive physiology bearing 
on: (1) early amniocentesis in fetal development or al- 
ternative approaches to detection and evaluation of 
dysgenic factors or other disabilities, congenital or en- 
vironmentally ascribed, and means toward their dis- 
position; (2) cervical and uterine physiology and 
phenomena of basic or potential relevancy to preg- 
nancy interruption, particularly for second-trimester 
terminations (sound genetics likewise counsels in- 
creased attention to research in sterilization); (3) biol- 
ogy and comparative physiology of uterine gestation in 
the marsupials as may be interrelated to pregnancy in 
the primate, including the woman. 

Forms and details for institution application are 
available from: Lalor Foundation, 4400 Lancaster Pike, 
Wilmington, Delaware 19805. Deadline for filing is 
January 15, 1979. Appointments will be announced 
March 15, 1979. 


National Perinatal Association: First Biennial 
Conference 


The National Perinatal Association’s First Biennial 
Clinical Conference will be held November 1-4, 1978, 
in St. Louis, Missouri. 

For information write: Debbie Bulger, Department 
of Obstetrics and Gynecology, 800 Madison Avg., 
Memphis, Tennessee 38163. . 
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For almost complete effectiveness 
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OVCON-35 


2] peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 


' Carefully developed lower dose oral contraceptive’ 
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* contains ethinyl estradiol — the preferred estrogen for sub-50 mcg. 
combinations 

* lowest norethindrone content of any combination oral contraceptive 

* protection rate of 98.476 (method effectiveness) 

* low incidence of common estrogenic and progestogenic side effects 


OVCON-35...the trend setter in lower dose oral contraception 


¢ Mead [iren PHARMACEUTICAL DIVISION 


1. Data on file, Mead Johnson Pharmaceutical Division. 
2 
Please see following page for brief summary of prescribing information. 
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Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
tions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vem throm: 
bophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 4) Known or 
suspected carcinoma of the breast. 5) Known or suspected estrogen dependent neoplasia. 


6) Undiagnosed abnormal genital bleeding. 7) Known or suspected pregnancy. 
Warnings: 





Cigarette smoking increases the risk of serious cardiovascular side effects from oral con- 
traceptive use. Women who use oral contraceptives should be strongly advised not to 
smoke. Use of oral contraceptives is associated with increased risk of several serious con- 
ditions, including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, hypertension. Practitioners prescribing oral contraceptives should be 
familiar with the following information relating to these risks. 


- D Thromboembolic Disorders and Other Vascular Problems. An increased risk of thromboembolic and 


thrombotic disease associated with the use of oral contraceptives is well established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk o! fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies esti- 
mate that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. In a study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 
nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conducted in the 
United Kingdom found that the greater the number of underlying risk factors for coronary artery dis- 
ease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
cinia] the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral contraceptiveuser or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. In terms of relative risk, it has been estimated that oral contraceptive users who do not smoke 


—.— (smoking considered a major predisposing condition to myocardial infarction) are about twiee as likely 


to have a fatal myocardial infarction compared to nonusers who do not smoke. Oral contraceptive users 
who smoke have about a 5-fold increased risk of fatal infarction compared to users who do not smoke 
but about a 10- to I2-fold increased risk compared to nonusers who do not smoke. The amount of 
smoking is a very important factor. British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives; 
preparations containing 100 mcg. or more of estrogen were associated with a higher risk of throm- 
boembolism than those containing 50-80 mcg. of estrogen. The relative risk of thromboembolic dis- 
ease associated with progestin-only oral contraceptives has not been determined. Cases of throm- 
boembolic disease have been reported in women using progestin-only products, and they should not be 
presumed to be risk-free. The overall excess mortality rate annually from circulatory diseases for oral 


-contraceptive users was estimated to be 20 per 100,000 (ages 15-35, 5/100,000; ages 35-44, 


33/100,000. ages 45-49, 140/100,000), the risk being concentrated in older women, in those with a 
long duration of use, and in cigarette smokers. The highest risk was found in heavy cigarette smokers 
(15 or more cigarettes per day) who used oral contraceptives and were aged 40 or older. Women who 
smoke should be advised not to use oral contraceptives. The use of oral contraceptives in women over 
age 40 with other risk factors is not recommended. The mortality associated with all of the methods of 
birth contro! is low compared to the risk of childbirth, with the exception of oral contraceptive users 
who smoke and are over age 40. The lowest mortality is associated with the condom or diaphragm 
backed up by early abortion. The risk of thromboembolic and thrombotic disease associated with oral 
contraceptives increases with age after approximately age 30 and for myocardial infarction is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, 
and especially by cigarette smoking. The physician and the patient should be alert to the earliest 
manifestations of thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embo- 
lism, cerebrovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis). 
Should any of these occur or be suspected, the drug should be discontinued immediately If feasible, 
oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with an 
increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions. There have been re- 
ports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of 
oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, partial or 
complete loss of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions, 
and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. Long term administra- 
tion of either natural or synthetic estrogen in certain animal species increases the frequency of car- 
cinoma of the breast, cervix, vagina and liver. In humans, one study investigated the first 21 cases of 
endometrial adenocarcinoma in women on oral contraceptives reported to a registry. Of those women 
without predisposing risk factors for this disease, nearly all occurred in women who hac used a se- 
quential oral contraceptive. No evidence has been reported suggesting an increased risk of endometrial 
cancer in users of conventional combination or progestin-only oral contraceptives. No increase in 


. breast cancer in women taking oral contraceptives has been reported although one study reported an 


increased risk of breast cancer in subgroups of women treated using oral contraceptives with docu- 
mented benign breast disease. There is at present no confirmed evidence from human studies of an in- 
creased risk of cancer associated with oral contraceptives. Close clinical surveillance of allwomen tak- 
ing oral contraceptives is essential. In all cases of undiagnosed persistent or recurrent abnormal 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocystic disease or abnormal 
mammograms should be monitored with particular care if they elect to use oral contraceptives. 
4) Hepatic Adenoma. Benign hepatic adenomas have been found to be associated with the use of oral 
contraceptives. One study reported a higher risk associated with oral contraceptive formulations with 
high hormonal potency. Although benign and rare, hepatic adenomas may rupture and may:cause death 
through intra-abdominal hemorrhage. This has been reported in short term as well as long term users 
of oral contraceptives. Two studies relate the risk with duration of contraceptive use, the risk being 
much greater after 4 or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it 
should be considered in women presenting abdominal pain and tenderness, abdominal mass, or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5) Use in Pregnancy, 
Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnormalities have been reported 
to occur in the offspring of women who have taken progestogens and/or estrogens during pregnancy. 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estragen, have an 
increased risk of developing ir'later life a form of vaginal or cervical cancer that is ordinamly extremely 
rare. A high percentage of such exposed women (30% to 90%) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histologically benign it is not known 
whether this condition is a precursor of vaginal malignancy. Male children so exposed may develop ab- 
normalities of the urogenital tract. Similar data are not available with the use of other estrogens but it 
cannot be presumed that they would not induce similar changes. The data suggest that the risk of limb 
reduction defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female 
sex hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications and there is no evi- 
dence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing oral 
contraceptive therapy. Embryos with these anomalies are virtually always spontaneously aborted. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stop- 
ping oral contraceptives is unknown. It is recommended that for any patient who has missed two con- 
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secutive periods, pregnancy should be ruled out before continuing the contraceptive regimen. If the pa- 
tient has not adhered to the prescribed schedule, the possibility of pregnancy should be considered at 
the time of the first missed period and further use of oral contraceptives should be withheld until preg- 
nancy has been ruled out. If pregnancy is confirmed the patient should be apprised of the potential 
risks to the fetus and the advisability of pregnancy continuation should be discussed in light of these 
risks. It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting to 
conceive. Many clinicians recommend three months. Administration of progestin-only or progestin- 
estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6) Gall Bladder Disease. Studies have reported an increased risk of surgically confirmed gallbladder 
disease appearing after one year of oral contraceptive use and doubling of the risk after 4 or 5 years of 
use. 7) Carbohydrate and Lipid Metabolic Effects. ^ decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic pa- 
tients should be carefully observed while receiving oral contraceptives. Increased serum levels of 
triglycerides and total phospholipids have been observed in oral contraceptive users. The clinical sig- 
nificance of this observation is unknown at this time. 8) E/evated Blood Pressure. An increase in blood 
pressure has been reported in women receiving oral contraceptives. The prevalence of hypertension in 
oral contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the re- 
ported prevalence in the first year. Women who previously had hypertension during pregnancy may be 
more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. The 
onset or exacerbation of migraine or development of headache of a new pattern which is recurrent, per- 
sistent or severe, requires discontinuation of oral contraceptives and investigation of the cause. 
10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent reasons for 
patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleed- 
ing from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recur- 
rent abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out preg- 
nancy or malignancy. If pathology has been excluded, time or change to another formulation may solve 
the problem. Changing to an oral contraceptive with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk 
of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or 
young women without regular cycles may have a tendency to remain anovulatory or to become amenor- 
rheic after discontinuation of oral contraceptives. Women with these preexisting gom should be 
advised of this possibility and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. 
Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. However, in oral con- 
traceptive failures, the ratio of ectopic to intrauterine pregnancies is higher than in women not using 
oral contraceptives since the drugs are more effective in preventing intrauterine rather than ectopic 
pregnancy. The higher ectopic-intrauterine ratio has been reported with both combination products and 
progestin-only oral contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of mothers receiving these drugs. The long-range effect 
to the nursing infant cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 
traceptives should not be prescribed for longer than 1 year without another physical examination being 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral con- 
traceptives may cause some degree of fluid retention, conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma re- 
quire careful observation. 5) Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in 
any patient receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with caution in 
such patients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. The clinical significance of this is yet to be deter- 
mined. 8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate 
subsequent pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral 
contraceptive therapy when relevant specimens are submitted. 10) Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and factors VII, Vill, IX, and X; decreased anti- 
thrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting 
the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and 
has been made available for distribution by the pharmacist. 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with barbitu- 
rates, phenylbutazone, phenytoin sodium and ampicillin. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 
thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital anomalies. There is 
evidence of an association between the following conditions and the use of oral contraceptives, 
although additional confirmatory studies are needed: Mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have 
been reported in patients receiving oral contraceptives and are believed to be drug related: Nausea 
and/or vomiting, usually the most common adverse reactions, occur in approximately 1096 or less of 
patients during the first cycle (Other reactions, as a general rule, are seen much less frequently or only 
occasionally); gastrointestinal symptoms (such as abdominal cramps and bloating); breakthrough 
bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and after treatment; 
temporary infertility after discontinuance of treatment; edema; chloasma or melasma which may per- 
sist; breast changes (tenderness, enlargement, and secretion); change in weight (increase or 
decrease); change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. The follow- 
ing adverse reactions have been reported in users of oral contraceptives, and the association has been 
neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact lenses, change in 
corneal curvature (steepening), cataracts, changes in libido, chorea, changes in appetite, cystitis-like 
syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 

Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral pontracepuyes by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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AZO Gantanol 


Each tablet contains 0.5 Gm sulfamethoxazole 
and 100 mg phenazopyridine HCI. 





Before prescribing, please consult complete product infor- 
mation, a summary of which follows: 

Indications: |n adults, urinary tract infections complicated by 
pain (primarily pyelonephritis, pyelitis and Cystitis) due to 
susceptible organisms (usually E. coli, Klebsiella-Aerobacter, 
Staphylococcus aureus, Proteus mirabilis, and, less 
frequently, Proteus vulgaris) in the absence of obstructive 
uropathy or foreign bodies. Note: Carefully coordinate in 
vitro sulfonamide sensitivity tests with bacteriologic and 
Clinical response; add aminobenzoic acid to follow-up cul- 
ture media. The increasing frequency of resistant organisms 
limits the usefulness of antibacterials including sul- 
fonamides. Measure sulfonamide blood levels as variations 
may occur; 20 mg/100 ml should be maximum total level. 
Contraindications: Children below age 12; sulfonamide 
hypersensitivity; pregnancy at term and during nursing 
period; because Azo Gantanol contains phenazopyridine 
hydrochloride it is contraindicated in glomerulonephritis, 
severe hepatitis, uremia, and pyelonephritis of pregnancy 
with G.I. disturbances. 

Warnings: Safety during pregnancy not established. Deaths 
from hypersensitivity reactions, agranulocytosis, aplastic 
anemia and other blood dyscrasias have been reported and 
early clinical signs (sore throat, fever, pallor, purpura or 
jaundice) may indicate serious blood disorders. F requent 
CBC and urinalysis with microscopic examination are 
recommended during sulfonamide therapy. 

Precautions: Use cautiously in patients with impaired renal or 
hepatic function, severe allergy, bronchial asthma; in 
glucose-6-phosphate dehydrogenase-deficient individuals in 
whom dose-related hemolysis may occur. Maintain adequate 
fluid intake to prevent crystalluria and stone formation. 
Adverse Reactions: B/ood dyscrasias (agranulocytosis, aplas- 


tic anemia, thrombocytopenia, leukopenia, hemolytic anemia, 


purpura, hypoprothrombinemia and methemoglobinemia); 
allergic reactions (erythema multiforme, Stevens-Johnson 
syndrome, skin eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, anaphylactoid 
reactions, periorbital edema, conjunctival and scleral injec- 
tion, photosensitization, arthralgia and allergic myocarditis); 
G.I. reactions (nausea, emesis, abdominal pains, hepatitis, 
diarrhea, anorexia, pancreatitis and stomatitis): CVS reactions 
(headache, peripheral neuritis, mental depression, convul- 
sions, ataxia, hallucinations, tinnitus, vertigo and insomnia); 
miscellaneous reactions (drug fever, chills, toxic nephrosis 
with oliguria and anuria, periarteritis nodosa and L. E. phe- 
nomenon). Due to certain chemical similarities with some 
goitrogens, diuretics (acetazolamide, thiazides) and oral 
hypoglycemic agents, sulfonamides have caused rare 
instances of goiter production, diuresis and hypoglycemia. 
Cross-sensitivity with these agents may exist. 

Dosage: Azo Gantanol is intended for the acute, painful phase 
of urinary tract infections. Usual adult dosage: 2 Gm (4 tabs) 
initially, then 1 Gm (2 tabs) B.I.D. for up to 3 days. If pain 
persists, causes other than infection should be sought. After 
relief of pain has been obtained, continued treatment with 
Gantanol (sulfamethoxazole) may be considered. 

NOTE: Patients should be told that the orange-red dye 
(phenazopyridine HCI) will color the urine. 

Supplied: Tablets, red, film-coated, each containing 0.5 Gm 
sulfamethoxazole and 100 mg phenazopyridine HCl—bottles 
of 100 and 500. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 


AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE (8!4" x 11") 3 cases/year 
O OLD SIZE (7%4" x 1012") copies prior to 1975 
(2 cases/year) 


Name 
Address 
CHT Leda ee 
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, ficro surgery 
I longs i in your 
p ‘actice-- 

‘Tis insightful 
>w reference 
sl ows you why. 


A New Book! 
MICROSURGICAL COMPOSITE 
TISSUE TRANSPLANTATION 

Explore the implications microsurgery has for vour practice as 
internationally distinguished authorities combine their vast years of 
experience to offer you a well-balanced approach to its basic science, 


experimental, and clinical aspects. Throughout, you'll benefit from both the 


surgeon s practical approach — emphasizing technique — and the 
researcher's stress on physiological aspects — the basis of successful 
technique. 

The first of seven comprehensive sections details the latest basic 
science concepts. Two subsequent sections investigate current clinical 
problems in the laboratory model and examine anatomy of donor tissue 
and various factors necessary for successful transfer to distant sites. The 
remaining four sections explore all facets of this new reconstruction 


method, frequently comparing it with older existing methods. Contributors 


emphasize regional reconstruction of recipient sites in the head and neck, 


thorax and breast, and extremities, with an entire section focusing on breast 


and thorax reconstruction after radical mastectomy. You ll also find 
significant discussions of the reanastomosis of fallopian tubes following 
sterilization. 

Take advantage of this exceptional opportunity to add to vour library 
this information-packed reference. Reserve your copy for first-hand 
evaluation — it will be sent immediately upon publication. 

Edited bv Donald Serafin, M.D. and Harrv J. Buncke, Jr., M.D., with 48 
contributors. December, 1978. Approx. 672 pages, 825 illustrations. About 
$52.50. 


For even faster service, or if coupon has been removed, call us! Dial toll 


free (800! 325-4177 ext. 10; in Missouri, call collect (314) 872-8370 ext. 10 
during normal business hours. A80800-31-05 
Price effective in U.S.A. only. 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 


Mail this coupon today and you'll have 30 days to evaluate your 
selections. 


Yes! I want to inspect an on-approval copy of MICROSURGICAL 
:OMPOSITE TISSUE TRANSPLANTATION (0882-1), priced at about 
52.50." 

"Estimated price, subject to revision prior to publication. 
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O Bill me O mastercharge ^ 

O payment enclosed D VISA # 
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| —XXR———— A COU 
g0-day approval good in U.S. and Canada. A 80800-31-05 


Complete and mail to: The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Mo. 63141. 
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BELLERGAL S... -.. 


Composition: Each Bellergal-S Tablet 
contaihis: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg: Gynergen (ergotamine tartrate. 
USP) sympathetic inhibitor, 0.6 mg 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, O.2 mg 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response 


Menopausal disorders witn hot flashes. 
Sweats, restlessness and insomnia 


Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances 


Gastrointestinal disorders with hypermotility. 
hypersecretion, nervous stomach, and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent. throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
Sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects nave been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, dry mouth 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


Dorsey 
LABORATORIES 


Division of Sandoz, Inc 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy (| 
for menopausal 

vasomotor instability 

Is receiving 

renewed attention. 


BELLERGALS 


Each Bellergal-S Tablet contains. phenobar- 

bital, USP central sedative (Warning May be 

habit forming), 40.0 mg; Gynergen® (ergota- 

mine tartrate. USP) sympathetic inhibitor, 0.6 

mg. Bellafoline® (levorotatory alkaloids of bella- 

ies as malates) parasympathetic inhibitor. 
mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 





So when estrogen 
therapy is undesirable... 
prescribe . 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 
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“The sounding of the uterus 
prior to the insertion of an IUD 


is an integral part of the 


insertion procedure that should 
not be neglected....the size of 


the uterus is an important 


factor in the level of efficacy the 
patient may expect to experi- 


ence with an IUD” 


Gibor, Y.; Deysach, L., and Nissen, C. H.: J. Reprod. 


Med. 11:205-208 (November) 1973. 


(disposable intrauterine sound) 


It sounds right. — 


m flexibility for easeof insertion 
B narrow diameter for patient 


comfort 
small 3-mm. diameter 


facilitates sounding, even in 


nulliparas 


B sensitivity to touch 
hold the Mark-/ gently be- 


tween thumb and forefinger 
during the sounding procedure 


B clear and accurate reading 
for patient screening and for 


recording in chart 
after insertion of sound to 


fundus, if not already there, 
push slide to the cervix; lift 
proximal end of slide to lock it 
in place on the sound; remove 
the sound and accurately read 
depth at pointer in window 


of slide 


B simple determination of 
uterine depth and position 


cervical stop allows parallel 
setting of the Cu-/ inserter for 


accurate fundal placement 


m convenient sterile packaging 


see the directions for use 


included with each single-use 
unit and package —the Mark-/ 


is available in 12s and 30s 


SEARLE | Searle Laboratories 
S Division of G D. Searle & Co 
Box 5110, Chicago. Illinois 60680 
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Cu-7* intrauterine copper contraceptive 
Descriphon 
The plostic component of the Cu-7 1s composed of pharmaceutical grade 
polypropylene homopolymer with barium sulfate added to render it 
radiopaque Its shape approximates the number 7 It is substantially 
smaller than previously available intrauterine devices; the vertical 
dimension measures 36 mm and the horizontal, 26 mm 
Coiled around the vertical limb is 0 pure, virgin electrolytic copper wire 
providing 200mm of exposed copper surface area A polypropylene 
retrieval thread is fastened to the free end of the vertical limb of the Cu-7 
The Cw-7 is supplied with a simple tubular polypropylene inserter All 
components ore sterile 


Mode of Action 
Available dato indicate that the contraceptive effectiveness of the Cu-7 
is enhanced by a minute quantity of copper released continuously from 
the coiled copper into the uterine cavity 

The exact mechanism by which metallic copper enhances the contra- 
ceptive effect of an IUD has not been conclusively demonstrated Various 
hypotheses have been advanced, the most common being that copper 
placed in the uterus interferes with enzymatic or other processes that 
regulate blostocyst implantotion 

Animal studies suggest tha! copper may play an additiona! role bv 
reduction of sperm tronsport within the uterine environment 


Indication and Usage 
The Cu-7 s indicated for contraception 


Contraindications 

The Cu-7 should not be inserted when ony of the following conditions 
exist’ pregnancy or suspicion of pregnancy; abnormalities of the uterus 
resulting in distortion of the uterine cavity; acute pelvic inflammatory 
disease or a history of repeoted pelvic inflammatory disease; postportum 
endometr tis or infected abortion in the post three months; known or 
suspected uterine or cervical disease such as hyperplasia or carcinoma 
including unresolved. abnormal "Pop" smear. vagina! bleeding of un- 
known etiology, untreated ocute cervicitis until infection is controlled 

diagnosed Wilsons diseose. known or suspected ollergy to copper 

previous ectopic pregnancy, and significant anemia 


Warnings 
| Pregnancy (o) Long-term effects The long-term effects on the off- 
spring of the presence of copper in the uterus when pregnancy occurs 
with the Cu-7 ore unknown 

(b) Septic abortion Reports have indicated an increased incidence of 
septic abortion associated in some instances with septicemia, septic 
shock and death in patients becoming pregnant with an IUD in place 
Most of these reports have been associated with the mid-trimester of 
pregnancy In some cases, the initial symptoms have been insidious and 
not easily recognized If pregnancy should occur with o Cu-7 in situ, the 
Cu should be removed if the thread is visible or. if removal proves to be 
or would be difficult. interruption of the pregnancy should be considered 
ond offered to the patient os an option. bearing in mind thot the risks 
associates with on elective abortion increase with gestational age 

(c) Continugtign of pregnancy. If the potient chooses to continue the 
pregnoncy ond the Cu-7 remains in situ, she must be warned of the 
increased ‘isk of spontaneous abortion and the increased risk of sepsis 
including death The potent must be closely observed and she must be 
advised to report immediately all abnormal symptoms, such as flu-like 
syndrome fever. obdominol cramping and poin bleeding or vaginal 
discharge. becouse generalized symptoms of septicemia may be 
insidious 


2 Ectonic pregnancy (0) A pregnancy which occurs with an IUD in situ 
is more likely to be ectopic than a pregnancy occurring without on IUD 
Therefore, patients who become pregnant while using o Cu-7 should be 
corefully evaluated for the possibility of an ectopic pregnancy 

(b) Special attention should be directed to patients with delayed 
menses. slight metrorrhaqio and/or unilateral pelvic pain, ond to those 
patients w^o wish to interrupt o pregnancy occurring in the presence 
of o Cu-7 to determine whether ectopic pregnancy has occurred 


3 Pelvic infection. An increased risk of pelvic inflammatory disease 
ossocicted with the use of IUDs hos been reported While unconfirmed 
this risk appears to be greatest for young women who ore nulliparous 
and/or whe have o multiplicity of sexual partners Solpingitis con result 
in tubal damage ond occlusion. thereby threatening future fertility 
Therefore. ıt is recommended that potients be tought to look for 
symptoms of pelvic inflammatory disease The decision to use on IUD 
in a porticu lar case must be made by the physician and patient with the 
consideration of o possible deleterious effect on future fertility 

Pelvic infection moy occur with o Cu-7 in situ ond ot times result in 
the development of tubo-ovorian abscesses or general peritonitis The 
symptoms of pelvic infection include new development of menstruo! 
disorders (prolonged or heovy bleeding) abnormol vog:nol discharge 
obdominol or pelvic pain. dyspareunia. fever The symptoms ore es- 
pecially significant if they occur following the first two or three cycles 
after insertion Appropriate aerobic ond anoerobic bacteriologic studies 
should be done and antibiotic therapy initiated promotly If the infection 
does not show morked clinical improvement within 24 to 48 hours. the 
Cu-7 should be removed and the continuing treatment reassessed on the 
bosis of the results of culture and sensitivity tests 


4 Embedment Partial penetration or lodging of the Cu-7 in the en- 
dometrium or myometrium con result in a difficult removal This may 
occur more frequently in smoller uteri (See removal instructions ) 


5 Perforation Partial or total pertoration of the uterine wall or cervix 
moy occur with the use of the Cu-7, usually during insertions into 
patients sooner thon two months after abortion or delivery or in uterine 
cavities toc. small for the Cu-7 The possibility of perforation must be 
kept in mind during insertion and at the time of any subsequent exomino- 
non If perforation occurs. laparotomy or laparoscopy should be per- 
formed as soon as medically feasible and the Cu-7 removed Abdominal 
adhesions. intestinal penetration. intestinal obstruction, and loca 
inflammatory reaction with abscess formation and erosion of adjacent 
viscera moy result if the Cu-7 is left in the peritoneal cavity 


6 Medica! diathermy The use of medical diathermy (short-wave and 
microwave) in g patient with o metal-containing IUD may cause heat 
injury to the surrounding tissue Therefore medica! diathermy to the 
abdominol and sacra! areas should not be used on patients using a Cu-7 


7 Effects of copper Additional amounts of copper available to the body 
from the Cu-7 moy precipitate symptoms in women with undiagnosed 
Wilson's disease The incidence of Wilsons disease is | in 200.000 


Precautions 

1 Patient counseling Prior to the insertion the physician. nurse. or other 
trained hea'th professional! must provide the patient with the Patient 
Brochure The patient should be given the opportunity to read the 
brochure ond discuss fully any questions she may have concerning the 
Cu-7 as well as other methods of contraception 


2 Potient evglugtion and clinical considerations (a} A complete medical 
history should be obtained to determine conditions that might influence 
the selection of an IUD A physical examination should include o pelvic 
examination. Pap smear, gonorrhea culture and, if indicated. appropri- 
ote tests for other forms of venereal disease The physician should 
determine that the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to 
determine the degree of patency of the endocerwica! cana! and the 
internal os, and the direction and depth of the uterine covity. Exercise 
core to ovod perforation with the sound DO NOT USE THE Cu-7 
INSERTION INSTRUMENT AS A SOUND in occasional coses, severe 
cervical stenosis moy be encountered Do not use excessive force to 
overcome this resistance 

(c) The uterus usually sounds to o depth of 6toBcm Insertion of aCu-7 
into o uterine cavity measuring less thar ó 5 cm by sounding may in- 
crease the incidence of poin, bleeding, partial! or complete expulsion, 
perforation, 3nd possibly pregnancy 

(d) To reduce the possibility of insertion in the presence of an existing 





undetermined pregnancy, the optima! time for insertion is the latter port 
of the menstruoi flow or one or two doys thereafter The Cu-7 should not 
be inserted post portum or pos! abortion until invlution of the uterus 
i$ complete The incidence of perforation and expulsion is greoter if 
involution ıs not complete B 

It is, however, necessary to place the Cu-7 as high as possible within 
the uterine covity to help avoid partial or complete expulsion that could 
result in pregnoncy 

Since the Cu-7 represents a different design in intrauterine contracep- 
tion, physicians are cautioned thot it is imperative for them to become 
thoroughly fomiligr with the instructions for use before attempting 
placement of the Cu-7 

e) IUDs should be used with caution in those patients who hove on. 
anemia or a history of menorrhagic or hypermenorrheo Patients 
experiencing menorrhagia and/or metrorrhagia following IUD insertion 
moy be at risk for the development of hypochromic microcytic anemia 
Also. IUDs should be used with caution in patients receiving onti- 
coagulants or having a coagulopathy 

f) Syncope, bradycardia or other neurovascular episodes may occur 
during insertion or removal of IUDs. especially n patients with o 
previous disposition to these conditions 

(g) Patients with valvular or congenital heart disease are more prone 
to develop subacute bacteria! endocarditis than potients who do not 
have valvulor or congenital heart disease. Use of an IUD in these patients 
may represent a potential source of septic embol 

(h) Use of on IUD in those potients with ocute cervicitis should be 
postponed until proper treatment hos cleored up the infection 

(1) Since the Cu-7 may be portiolly or completely expelled, patients 
should be reexamined and evaluated shortly after the first postinsertion 
menses. but definitely within three months after insertion. Thereafter 
annual examination with aporopriate medical ond laboratory evaluation 
should be carried out The Cu-7 should be replaced every three years 

(1) The patient should be told that some bleeding or cramps may occur 
during the first few weeks after insertion, but if these symptoms continue 
or are severe she should report them to her physician She should be 
instructed on how to check after each menstrua! period to make certain 
that the thread still protrudes from the cervix and coutioned thot there 
is no Contraceptive protection if the Cu-7 hos been expelled. She should 
also be cautioned not to dislodge the Cu-7 by pulling on the thread. If o 
portial expulsion occurs, remova! is indicated and a new Cu-7 may be 
inserted. The potient should be told to return within three years for 
removal of the Cu-7 and for replacement if desired 

k) A copper-induced urticarial allergic skin reaction moy develop in 
women using o copper-containing IUD If symptoms of such an allergic 
response occur, the patient should be instructed to tell the consulting 
physician thot a copper-containing device is being used 

(I) The Cu-7 should be removed for the following medico! reasons 
menorrhogia and/or metrorrhagia producing significant anemia, uncon- 
trolled pelvic infection. intractable pain often aggravated by inter- 
course. dyspareunia, pregnancy, if the thread is visible, endometrio! 
or cervical malignancy, uterine or cervical perforation. or any indication 
of portio! expulsion 

m} If the retrieval thread cannot be visualized it moy hove retracted 
into the uterus or have been broken off, or the Cu-7 moy have been 
expelled. Localization usually may be mode by feeling with o probe. if 
not. x-ray or sonography can be used. When the physician elects to 
recover o Cu-7 with the thread not visible, the removal instructions 
should be considered 

(n) If ony patient with a Cu-7 suddenly develops overt clinical 
hepatitis or abnormal liver function tests. appropriate diagnostic pro 
cedures should be initiated 


Adverse Reactions 
Perforations of uterus ond cervix have occurred Perforation into the 
abdomen has been followed by abdomino! adhesions, intestina! pene- 
tration, intestinal obstruction, loca! inflammatory reaction with abscess 
formation and erosion of adjacent viscera Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 hos been partially or completely 
expelled 

The incidence of spontaneous abortion, when conception occurs with 


intrauterine devices in situ, appears to be increased over that in unprc- —^ 


tected women Insertion cramping, usually of no more than o few seconds 
duration. may occur, however. some women may experience residuo! 
cramping for several hours or even doys. Intermenstrual spotting or 
bleeding or prolonged or increased menstrual flow moy occur 

Pelvic infection including salpingitis with tubol damage or occlusion 
has been reported This may result in future infertility. Complete or 
partial expulsion of the Cu-7 may sometimes occur particularly in those 
patients with uteri measuring less than 6.5 cm. by sounding Urticarial 
allergic skin reaction moy occur The following complaints have also 
been reported with IUDs although their relation to the Cu-7 has not been 
established amenorrhea or delayed menses, bockaches, cervical! 
erosion. cystic mosses in the pelvis. vaginitis. leg pain or soreness 
weigh! loss or gain, nervousness. dysporeunid, Cystitis, endometritis 
septic abortion. septicemia, leukorrheo. ectopic pregnancy. difficult 
removal. uterine embedment. anemia. poin, neurovascular episodes 
including bradycardia and syncope secondary to insertion. dys- 
menorrhea. ond fragmentation of the IUD 


Directions for Use 
The Cu-7 is to be ploced within the uterine cavity See the Procedure for 
Insertion for two insertion techniques 

The small diometer of the Cu-7 facilitates easy insertion in nulligravid- 
ous and nulliporous, os well as parous women The optimal time of 
insertion is during the latter part of the menstrual flow or one or two days 
thereafter The cervical canal is relatively more potent at this time. and 
there is little chance that the patient may be pregnant 

Present information indicates that efficacy is retained for 36 months 
There is no evidence that contraceptive efficacy decreases with time up 
to three years of use, but until adequate data indicating a longer effective 
life become available, the Cu-7 must be removed within 36 months from 
the date of insertion and a new one inserted if desired If partial ex- 
pulsion occurs, removal is indicated. ond a new Cu moy be inserted 
Removal of the Cu-7 may also be indicated in the event of heavy or 
persistent bleeding 

The physician should become thoroughly familiar with the instructions 
for use before attempting insertion or removal of the Cu-7 


Clinical Studies 
Different event rates have been reported with the use of different 
intrauterine contraceptives Inasmuch as these rates are usually derived 
trom separate studies conducted by different investigators in several 
population groups. a Comparison cannot be mode with precision. Even in 
different studies with the some contraceptive. considerably different 
rates ore likely to be obtained becouse of differing characteristics of the 
study population Furthermore. event rates per unit of time tend to be 
ower as clinical experience is expanded, possibly due to retention in the 
clinical study of those potients who accept the treatment regimen. not 
having discontinued due to adverse reactions or pregnancy, so thot those 
remaining in the study were those less susceptible In clinical trials of 
the Cu-7 conducted by Seorle Laboratories. use effectiveness was 
determined os follows for parous and nulliparous women, as tabulated 
by the life table method (Rotes are expressed as cumulative events 
per 100 women through 12, 24. ond 36 months of use ) 

This experience encompasses 399,054 woman-months of use. in- 
cluding 12 months for 11,852 women 24 months for 8.309 and 36 
months for 3.885 











Pregnancy 1.9 1.6 
Expulsion 5.7 8.0 
Medical removo! 10.7 
Continuation 73.9 





How Supplied 
Available in cartons of 6 and boxes of 30 and 100 sterile units (Cu? with 
an inserter) and sufficient patient leaflets and identification cafds 





Please see complete product labeling for insertion and removal 
techniques 
E 


® 
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| (intrauterine copper contraceptive) 
No other 


single contraceptive combines 
all these advantages: 


Effectiveness 


m approaches that of "the Pill" 
—more than 98-percent effec- 
tive in preventing intrauterine 


pregnancy! 


Pregnancy Rates (per 100 women per year of use) 


First Year Second Year Third Year 
p n p n p n 
1.9 1.6 1.4 L3 0.9 1.6 
p parous n = nulliparous 
Economy 


B costs less, on the average, than any of these 
other methods?: 


Estimated Cost of Contraception 
for a Four-Week Period 


$5- 


$3.84 $4.00 


A 
A 


ee period 


r four-week 


pe 


diaphragm foam/gelt$ condomtii  "thePill"4 
with jelly , 


or creamt t 


i Methods of Contraception 














Comfort 


m insertion and use well 
tolerated by nulliparas as well 
as multiparas 

m smallest inserter diameter of 
all IKIDs—only 3.07 mm. 





Convenience 
m most convenient of any method for the 
patient 

"Once inserted, the ICID continues to exert 
its contraceptive action without requiring 
sustained patient motivation: ! 
Note: The Cu-7 must be replaced every three 
years. 


Acceptance 


m low discontinuation rate due to expulsion, 
pain or bleeding, P.|.D. or perforation, even for 
nulliparas? 


*Based on an average insertion cost of $50, including one postinsertion checkup 
and 36 months of use. Fees range from "cost" to $150. 

tBased on an assumed usage rate of three times per week. 

tBased on an average cost of 17€ per application of jelly or cream. Cost and 
fitting of diaphragm are additional. 

§Based on an average cost of 17€ per application of foam or gel. 

||Based on an average retail cost per condom of 32¢. 

{| Pill prices range from less than pharmacy cost to about $5.50 per cycle; fees 
for initial and subsequent exams are not included. 


References: 1. Rao, R. P., and Scommegna, A.: Intrauterine Contraception, 
Am. Fam. Physician 16:177-185 (November) 1977. 2. Data on file at Searle 
Laboratories. 


Please consult product information on preceding page. 


Searle Laboratories 
Division of G.D. Searle & Co 


Box 5110, Chicago, Illinois 60680 8B1 
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being called a 


“vital diag 
in obstetri 


Because it enables you to 


see inside the uterus. 


With the ADR Real-Time Scanner, you can 
not only see the fetus, you can see it moving, 
see the fetal heart beating as early as eight 
weeks’ gestation. 

ADR's high-resolution image helps you 
assess fetal presentation, localize the placenta, 
confirm suspected multiple pregnancies or 
incomplete abortion, measure BPD's or 
crown-rump lengths to estimate gestational 
age. And when amnio- 
centesis or intrauterine 
transfusion is required, the 
ADR Scanner helps you 
determine the site, and 
guide insertion of the 
needle to increase 
the efficiency and x 
safety of the procedure. 

Physicians in more 
than 500 hospitals and 
private practices are 
using the ADR Scanner 
daily in these and other 
important decisions. 
And their patients are 
reassured by seeing 
their babies, too. 














1. 81-mm. BPD confirms 33-week gestation. Case history: On bimanual 
examination, patient feels large for dates. Ultrasound measurement of 
BPD confirms that gestational age is compatible with menstrual history. 


2. Scan verifies posterior placenta previa, 31-week gestation. Case 
history: Patient admitted to hospital with heavy vaginal bleeding. 
URrasound scan confirms diagnosis of posterior placenta previa. 


3. Real-time scan demonstrates viable fetus and two masses. Case 
history: Patient with history of uterine fibroids was first scanned after 
a positive pregnancy test. Real time demonstrates viable 10-week 
gestation and two masses: uterine fibroid and corpus luteum cyst. 


A 


. Serial sonography monitors cyst. Case history: Bimanual examination 
detects mass in patient following positive pregnancy test. Ultrasound 
revealed 14-week fetus and very large corpus luteum cyst. 

Subsequent scans demonstrated gradual decrease in size of cyst. 
` 


*Queenan, J.T., Contemp. Ob. Gyn. 9:10, March 1977. 


yis ultrasound 


ria CUDPRUEF 





nostic tool 
cs? 


ADR Ultrasound has far more clinical 
and technological experience than anyone 
else in our field, so you can be assured of 
proven reliability and the latest advances in 
image quality and convenience, such as 
electronic calipers, digital freeze-frame and 
automatic photo control. Our portable scanners 
are easy to operate and economical, too. 
Hands-on training courses are available 
through ADR's education department and 
regional medical centers. 


See for yourself 


But you don't have to believe us—let us 
show you. Return the coupon today—or call 
toll-free (800) 528-1447— for more information, 
a video tape presentation, or to arrange for 
a demonstration in your office. 

While you're at it, 
ask us for the 
names of ADR 


O Additional information on the ADR Ultrasound Real-Time Scanner. 
O Your video tape presentation. 
O The name of an ADR customer in my area. 


Name 

Address 

City State Zip 
( ) 

Telephone RL 


customers 
In your area 
—they'll tell 
you why they 
consider the 
ADR Scanner 
a “vital diag- 
nostic tool.’ * 

ADR utrrasounp 

2224 South Priest Drive, Tempe, AZ 85282, (602) 968-7401 

Gentlemen: 

O Contact me to schedule a clinical demonstration. 

Please send: 


European Headquarters: Kranzbuhler & Sohn, Solingen, West Germany 
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spermicide doesn't have to be unnatural... 


m 





When you prescribe Koromex you prescribe for the two of them. 
| Koromex offers superior protection with 
i no dangerous side effects and without a strong perfume or 


1 medicinal odor that's common to other contraceptive gels or creams. 


4 Carefully formulated Koromex is simple to use too...rarely are there 
: contraindications. Prescribe 50 years of experience for the two 
i of them. Koromex...designed for her feminine needs and their pleasure. | 


1 In addition, both Koromex coil spring and Koroflex arcing spring 
diaphragms are available. | K 
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f For patients with hard, dry stools Provides DSS, the classic stool softener 

; Hard, dry stools hurt, and may be hazardous DSS in SENOKOT-S Tablets complements the 

1 by causing straining. SENOKOT-S Tablets offer laxative effect of standardized senna concentrate 

f comfortable relief by softening the stool and by “moistening” and softening the stool for . 

: stimulating its movement. smoother and easier passage. T 
Provides standardized senna concentrate, Comfortable overnight action b 
a clinically established laxative of choice With DSS and standardized senna concentrate, 
Standardized senna concentrate is a gentle, SENOKOT-S Tablets provide both softness and 
effective neuroperistaltic stimulant with documented stimulation for constipated patients with hard, dry 
effectiveness in thousands of patients. Its virtually stools. Taken at bedtime, SENOKOT-S Tablets x 
colon-specific, gentle, predictable action is generally usually induce predictable, comfortable evacuation „° 
free of side effects at proper dosage levels. the next morning. f. 
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EVALUATE FETAL WELL-BEING 
— IN YOUR OFFICE. 


Data obtained by auscultation of the fetal heart provides little assurance about the fetal 
condition. On the other hand, a reactive fetal heart rate pattern with Non-Stress Testing 


(NST) reflects fetal well-being and correlates well with good outcome and negative 
oxytocin stress tests. 


The NEW Corometrics 110 Antepartum Monitor makes non-stress testing simple. 


You or your assistant can complete an NST in a minimum of time in the comfort of your 
office. Test results are immediately available for discussion with the patient. You can 


schedule follow-up visits and administer the NST on a regular basis as part of your 
routine antepartum care. 


When the NST has been used as a screening procedure in all patients, less than 5% of 
normal patients exhibited non-reactive NSTs and required other clinical evaluation. 


COROMETRICS 110 ANTEPARTUM MONITOR — 
FOR ROUTINE NON-STRESS TESTING IN YOUR OFFICE. 


D 


COROMETRICS MEDICAL SYSTEMS, INC. 
Barnes Industrial Park 
Wallingford, Connecticut U.S.A. 06492 





Toll-Free Number (800) 243-3952 


For your complimentary copy of our easy-to-use pocket guide on non-stress testing, please contact our 
Literature Distribution Department. 


x TIT NIE eae x - | SEEN - + Co Tas 9: Rs i RT VA TAE Tj 


- Contents continued from page 7 


Production and origin of estrogen in two true hermaphrodites 
James Aiman, M.D., D. I. Hemsell, M.D., and Paul C. MacDonald, M.D. 


Dallas, Texas 


The relationship between blood flow and oxgen uptake in the uterine and 
umbilical circulations 
James F. Clapp III, M.D. 


Burlington, Vermont 


Desoxycorticosterone in normal pregnancy. |. Sequential studies of the secretory 
patterns of desoxycorticosterone, aldosterone, and cortisol 
W. E. Nolten, M.D., M. D. Lindheimer, M.D., S. Oparil, M.D., and E. N. Ehrlich, M.D. 


Madison, Wisconsin, and Chicago, Illinois 


Plasma cortisol in the chronic rhesus monkey preparation (Macaca mulatta) 


Michael L. Socol, M.D., Frank A. Manning, M.D., Yuji Murata, M.D., John Challis, Ph.D., 
and Chester B. Martin, Jr., M.D. 


Los Angeles, California, and Montreal, Quebec, Canada 


Fetal blood velocity waveforms 


W. D. McCallum, M.D., C. S. Williams, Ph.D., S. Napel, M.S., and R. E. Daigle, Ph.D. 
Stanford and Palo Alto, California, and Seattle, Washington 


Effects of indomethacin on sheep uteroplacental circulations and sensitivity to 
angiotensin Il 


Margaret K. McLaughlin, Ph.D., Susan C. Brennan, M.D., and Ronald A. Chez, M.D. 
Bethesda, Maryland 


Analysis of secretory patterns of prolactin and gonadotropins during twenty-four 
hours in a lactating woman before and after resumption of menses 


James D. Madden, M.D., Robert M. Boyar, Paul C. MacDonald, M.D., and John C. Porter 
Dallas, Texas 


Circulatory responses to systemic infusions of estrone and estradiol-17o in 
nonpregnant, oophorectomized ewes 

Charles R. Rosenfeld, M.D., and Richard Rivera, M.S. 

Dallas, Texas 


Distribution of cytoplasmic estrogen and progesterone receptors in 
human endometrium 

John C. M. Tsibris, Ph.D., Craig R. Cazenave, B.S., Bernard Cantor, M.D., 
Morris Notelovitz, M.D., Ph.D., F.R.C.O.G., Pushpa S. Kalra, Ph.D., and 
William N. Spellacy, M.D. 


Gainesville, Florida 





401 


410 


414 


421 


425 


430 


436 


442 


449 


(Contents continued on page 11) 


alll 
" A 


a ad et a Lam, l3 


PEEY — 77 X aw J 





Nx 
a 2A 


: Contents continued from page 9 





Studies with a pancreatic beta cell simulator in the third trimester of pregnancies 455 
complicated by diabetes 


Julio V. Santiago, M.D., William L. Clarke, M.D., and Fernando Arias, M.D., Ph.D. X 
St. Louis, Missouri 





The effect of passive immunization against estradiol on the regulatory profile and 464 
character of labor in the rat 

Arpad I. Csapo, W. Bruce Currie, Tamas Erdos, and Bela A. Resch 

St. Louis, Missouri 


EN x 


Classic pages 


Uterine fibroid with anomalous ovarian tumor 471 


paN e O ANGET YT 


Henry Macnaughton-Jones 
Transactions of the Obstetrical Society of London, vol. 40, pp. 154 and 213-214, 1898 


aa Sa 


(Information for authors on page 21) 


(Index to advertisers on page 41) 





7 
x 
e 
4 
J 
1 
4 


11 


IO» 


The Calm introduct 











| Vistar uM. 
(hydrokyZine HC) 


—allays anxiety 
—reduces narcotic 


Surgery requirements 


—and controls emesis 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 
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100 mg/2 ml — 50 


25 mg/ml Vials and Isojects? P c 
peedpttivey T muc 
postoperatively 


e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 

e may enhance the effects of analgesics 
and reduce narcotic requirements 


e controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 


ded dosage.) PERSONALIZED 


BRIEF SUMMARY 
VISTARIL® (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only LIBRARY CASE S 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 


Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 





in the rat at doses substantially above the human Keep your personal copies of AMERICAN 
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available to establish safety in early pregnancy, JOURNAL OF OBSTETRICS AND 

hydroxyzine is contraindicated during this period. . : : 

Precautions: HYDROXYZINE MAY POTENTIATE GYNECOLOGY s these specially designed Y 
THE ACTION OF CENTRAL NERVOUS SYSTEM library file cases. Designed to keep your y 
DEPRESSANTS SUCH AS NARCOTICS AND : : . . 
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thigh. In infants and small children, the upper outer $1.00 postage per case for orders outside U. S. 
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to minimize the possibility of damage to the sciatic ! ñ 
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Model FM3R modular fetal monitoring system. 
Write or call for full details. 
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For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source, 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.: Franz 
. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9" 
Price, $9.95. 


Please send me on 30-day approva THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me O Master Charge # 
O Payment enclosed 
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The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 


JOURNAL OF OBSTETRICS AND 5 —. BRACHIA 
GYNECOLOGY is now available for RSS Zt Ld MONET 
your journal collection. It is a complete QUA ds deo COR 3*3. 


and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 
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The world-renowned "Gray 
Journal" is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of es 
publication. N 





The author index lists more than 13,850 contributors from this period, 


along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 84" X 11", price $28.75 
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ORTHO DIENESTROL CREA 


the topical answer to a local issue... 
that’s economical, too 


Soothing ORTHO Dienestrol Cream helps relieve symptoms of 
itching, burning, irritation, discharge and dyspareunia. 


ORTHO Dienestrol Cream helps restore estrogen support to vaginal tissue 
and helps rebuild tissue to a healthier, thicker, premenopausal state. 


ORTHO Dienestrol Cream provides effective relief that's also economical... 
and its low maintenance dose (only 1-3 applications a week’) 
helps keep cost down, too. 


*See Dosage and Administration in Prescribing Information 
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| Dienestrol Cream 


1. ESTROGENS HAVE BEEN REPORTED TQ INCREASE THE RISK 
OF ENDOMETRIAL CARCINOMA 


Three independent case control studies have Shown an increased risk of endometrial 
cancer in postmenopausal women exposed Ñ exogenous eSrogens for prolonged 
periods. This risk was independent of the othéNknown risk {Actors for endometrial 
cancer. These studies are further supported by the,finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in éight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade. 
The three case control studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to 
depend on both duration of treatment and on estrogen dose. In view of these findings, 
when estrogens are used for the treatment of menopausal symptoms, the lowest dose 
that will control symptoms should be utilized and medication should be discontinued 
as soon as possible. When prolonged treatment is medically indicated, the patient 
should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
^ suggests that cyclic administration of low doses of estrogen may carry less risk than 
E continuous administration; it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. 
There is no evidence at present that "natural" estrogens are more or less hazardous 
f than “synthetic” estrogens at equiestrogenic doses. 
: 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 
: The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females 
exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that ordinarily is 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis, epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 
Several reports suggest an association between intrauterine exposure to *emale sex 
hormones and congenital anomalies, including congenital heart defects and limb 
reduction defects. One case control study estimated a 4.7 fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed fetuses 
is somewhat less than 1 per 1000. 
In the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens 
are ineffective for these indications, and there is no evidence from well controlled 
studies that progestogens are effective for these uses. 
If Dienestrol Cream is used during pregnancy, or if the patient becomes pregnant while 
using this drug, she should be apprised of the potential risks to the fetus, and the 
advisability of pregnancy continuation. 









.. DESCRIPTION 
. Dienestrol Cream 
Cream for intravaginal use only 
Active ingredient: Dienestrol 0.01%. 
E Compounded with: glyceryl monostearate, peanut oil, glycerin, benzoic acid, glutamic acid and 

water. 
. IMPORTANT NOTE: This information is a Brief Summary of the complete prescribing informa- 
. tion provided with the product and therefore should not be used as the sole basis for prescrib- 
. ing the product. This summary was prepared by deleting from the complete prescribing 
. information the chemical structure and references. 
.. The physician should be thoroughly familiar with the complete prescribing information and 
_ patient information before prescribing the product. 
CLINICAL PHARMACOLOGY 

Systemic absorption and mode of action are undetermined. 

INDICATIONS 

Dienestrol Cream is indicated in the treatment of atrophic vaginitis and kraurosis vulvae. 

: DIENESTROL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE 
.. DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
_ BOXED WARNING). 
|... CONTRAINDICATIONS 


_ Estrogens should not be used in women with any of the following conditions: 1. Known or 
= suspected cancer of the breast. 2. Known or suspected estrogen-dependent neoplasia. 3. 
Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal genital 
_ bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of throm- 
— bophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use. 
: WARNINGS 


— 1. Induction of malignant neoplasms. Long-term continuous administration of natural and 
|. synthetic estrogens in certain animal species increases the frequency of carcinomas of the 
. breast, cervix, vagina, and liver. There is now evidence that estrogens increase the risk of 
carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal 
women increase the risk of cancer of the breast, although a recent long-term followup of a 
bi: single physician's practice has raised this possibility Because of the animal data there is a 
- need for caution in prescribing estrogens for women with a strong family history of breast 
|. cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 

. 2. Gall bladder disease. A recent study has reported a 2 to 3-fold increase in the risk of 
= Surgically confirmed gall bladder disease in women receiving postmenopausal estrogens, 
similar to the 2-fold increase previously noted in users of oral contraceptives. In the case of oral 
contraceptives the increased risk appeared after two years of use. 

3. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are 
several serious adverse effects of oral contraceptives, most of which have not, up to now, been 
documented as consequences of postmenopausal estrogen therapy. This may reflect the 
comparatively low doses of estrogen used in postmenopausal women. It would be expected 
that the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast 
engorgement are more likely to result in these adverse effects, and, in fact, it has been shown 
that there is an increased risk of thrombosis in men receiving estrogens for prostatic cancer 
and women for postpartum breast engorgement. 

a. Thromboembolic disease. It is now well established that users of oral contraceptivas have an 
increased risk of various thromboembolic and thrombotic vascular diseases, such as throm- 
bophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal throm- 
bosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
. users. There is evidence that the risk of several of these adverse reactions is related to the dose 
of the drug. An increased risk of postsurgery thromboembolic complications has also been 
reported in users of oral contraceptives. If feasible, estrogen should be discontinuec at least 4 
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weeks before surgery of the type associated with an increased risk of thromboembolism, or 
during periods of prolonged immobilization. ” 

While an increased rate of thromboembolic and thrombotic disease in postmenopausal users oj 
estrogens has not been found, this does not rule out the possibility that such an increase may 
be present or that subgroups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and they should not 
be used (except in treatment of malignancy) in persons with a history of such disorders in 
association with estrogen use. They should be used with caution in patients with cerebral 
vascular or coronary artery disease and only for those in whom estrogens are clearly needed. 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to 
treat cancer of the prostate and breast, have been shown in a large prospective clinical trial in 
men to increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear 
risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral 
contraceptives. Although benign, and rare, these may rupture and may cause death through 
intra-abdominal hemorrhage. Such lesions have not yet been reported in association with other 
estrogen or progestogen preparations but should be considered in estrogen users having 
abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular car- 
cinoma has also been reported in women taking estrogen-containing oral contraceptives. The 
relationship of this malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral 
contraceptives. There is now a report that this may occur with use of estrogens in the meno- 
pause and blood pressure should be monitored with estrogen use, especially if high doses are 
used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant 
percentage of patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed while receiving estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients 
with breast cancer and bone metastases. If this occurs, the drug should be stopped and 
appropriate measures taken to reduce the serum calcium level. 

PRECAUTIONS 

A. General Precautions. 


1. A complete medical and family history should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physical examinations should include special reference 
to blood pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolaou 
smear. As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. 2. Fluid retention—Because estrogens may 
cause some degree of fluid retention, conditions which might be influenced by this factor, such 
as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 3. Certain 
patients may develop undesirable manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. 4. Oral contraceptives appear to be 
associated with an increased incidence of mental depression. Although it is not clear whether 
this is due to the estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 5. Preexisting uterine leiomyomata may 
increase in size during estrogen use. 6. The pathologist should be advised of estrogen therapy 
when relevant specimens are submitted. 7. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving estrogen-contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 8. Estrogens may be poorly 
metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 9. Because estrogens influence the metabolism of calcium and 
phosphorus, they should be used with caution in patients with metabolic bone diseases that are 
associated with hypercalcemia or in patients with renal insufficiency. 10. Because of the effects 
of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 11. Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The fusiowing similar changes may be expected with 
larger doses of estrogen: a. Increased sulfobramophthalein retention. b. Increased prothrom- 
bin and factors VII, Vill, IX, and X; decreased antithrombin 3; Increased norepinephrine-induced 
platelet aggregability. c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. 
Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Impaired glucose tolerance. e. Decreased pregnanedio! excretion. f. Reduced 
response to metyrapone test. g. Reduced serum folate concentration. h. Increased serum 
triglyceride and phospholipid concentration. 

B. Pregnancy Category X. 

See Contraindications and Boxed Warning. 


C. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers 
should be done only when clearly necessary since many drugs are excreted in human milk. 


INFORMATION FOR THE PATIENT (See Patient Package Insert) 


ADVERSE REACTIONS 

(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased inci- 
dence of gall bladder disease, and adverse effects similar to those of oral contraceptives, 
including thromboembolism.) The following additional adverse reactions have been reported 
with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system. Breakthrough bleeding, spotting, change in menstrual flow. Dysmen- 
orrhea. Premenstrual-like syndrome. Amenorrhea during and after treatment. Increase in size of 
uterine fibromyomata. Vaginal candidiasis. Change in cervical erosion and in degree of cervical 
secretion. Cystitis-like syndrome. 

2. Breasts. Tenderness, enlargement, secretion. 

3. Gastrointestinal. Nausea, vomiting. Abdominal cramps, bloating. Cholestatic jaundice. 

4. Skin. Chloasma or melasma which may persist when drug is discontinued. Erythema mul- 
tiforme. Erythema nodosum. Hemorrhagic eruption. Loss of scalp hair. Hirsutism. 

5. Eyes. Steepening of corneal curvature. Intolerance to contact lenses. 

6. CNS. Headache, migraine, dizziness. Mental depression. Chorea. 

7. Miscellaneous. Increase or decrease in weight. Reduced carbohydrate tolerance. Aggrava- 
tion of porphyria. Edema. Changes in libido. 


ACUTE OVERDOSAGE 

Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by 
young children indicate that serious ill effects do not occur. Overdosage of estrogen may cause 
nausea, and withdrawal bleeding may occur in females. 

DOSAGE AND ADMINISTRATION 

Given cyclically for short term use only: For treatment of atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be chosen 
and medication should be discontinued as promptly as possible. Attempts to discdntinue or 
taper medication should be made at 3 to 6 month intervals. The usual dosage range is one or 
two applicatorsful per day for one or two weeks, then gradually reduced to one half initial 
dosage for a similar period. A maintenance dosage of one applicatorful, one to three times a 
week, may be used after restoration of the vaginal mucosa has been achieved. Treated patients 
with an intact uterus should be monitored closely for signs of endometrial cancer and appro- 
priate diagnostic measures should be taken to rule out malignancy in the event of persistent or 
recurring abnormal vaginal bleeding. 

SUPPLIED 

Available in 2.75 oz. (78 g) tubes with or without ORTHO* Measured-Dose Applicator. 





* Trademark 


Ortho Pharmaceutical Corporation « Raritan, New Jersey 08869 Ort ho) 
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Editors 


John I. Brewer, Editor in Chief 
303 East Superior St., Chicago, Illinois 6061 1 


Frederick P. Zuspan, Editor 
The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 


Information for authors 

Submission of contributions. Manuscripts should in 
general be sent to a particular Editor according to the fol- 
lowing plan: If it is from the southeastern quadrant of the 
United States or from Canada, or if it has been presented 
before one of the official sponsoring societies, to Dr. Brewer; 
if from the northeastern quadrant (including Ohio), or if it 
is a Clinical Opinion or a Letter to the Editors, to Dr. Zuspan; 
if from the north central states, any of the United States 
west of the Mississippi, Hawaii, Alaska, or abroad, to Dr. 
Quilligan. 


Most of the provisions of the Copyright Act of 1976 be- 
came effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following statement, 
signed by each author: “The undersigned author(s) transfers 
all copyright ownership of the manuscript entitled (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The author(s) warrants that the article is original, 
is not under consideration by another journal, and has not 
been previously published.” Authors will be consulted, 
when possible, regarding republication of their material. 


All articles published in this JouRNAL must be contributed 
to it exclusively. Articles previously published in another 
language are not acceptable. 

It is assumed by the Editors that articles emanating from 
a particular institution are submitted with the approval of 
the requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or publisher and the Edi- 
tor(s) and publisher disclaim any responsibility or liability 
for such material. Neither the Editor(s) nor the publisher 
guarantee, warrant, or endorse any product or service ad- 
vertised in this publication, nor do they guarantee any claim 
made by the manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JOURNAL. Au- 
thors are encouraged to limit references to 16, except. for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
opments, for which there is no limit. Illustrations accompany- 
ing manuscripts should be numbered, provided with suitable 
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legends, and marked lightly on the back with the author's 
name. Authors should indicate on the manuscript the approx- 
imate position of tables and text figures. 

Tables should be typed on separate sheets of paper, not 
in the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 
propriate point in the text. Captions of the tables should be 
brief, yet indicate clearly the purpose or content of each 
table. Rows and columns in the table should precisely de- 
hne the nature of the data in each. Abbreviations in ta- 
bles should be used as little as possible and if abbreviations 
are used they should be explained in a footnote to the 
table. 

An abstract of 50 to 150 words, to be published as an 
introduction, should accompany each manuscript and should 
be typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint 
requests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics 
and Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustra- 
tions will be reproduced free of cost to the author, but spe- 
cial arrangements must be made with the Editors for color 
plates, elaborate tables, or extra illustrations. Original draw- 
ings or graphs should be drawn with black India ink. Type- 
written or freehand lettering is not acceptable. All lettering 
must be done professionally. Do not send original art work, 
x-ray films, or ECG tracings. Glossy print photographs are 
preferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 2% months prior to the time 
of the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not 
published in the scientific pages of the JounNAL but may be 
submitted for paid advertisements, if desired. 

Letters to the Editors: A brief Letter to the Editors com- 
menting upon some article which has appeared in the JoURNAL 
will be considered for publication. The writer of the original 
article will have an opportunity to reply to unfavorable 
comments. A brief case presentation of special interest in the 
form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JouRNAL. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 
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. The iron therapy that’s 


both effective and convenient - 
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feosoll 


SPANSULE' CAPSULES 


ferrous sulfate for iron deficiency 
and iron-deficiency anemia 





o Effective iron replacement 
o Minimal gastrointestinal effects 
o Fewer forgotten doses 


‘Feosol’ Spansule Capsules Provide Available Iron 


Equivalent absorption. That's the conclusion of a recent double 
isotope study* of 'Feosol Spansule capsules and ferrous sulfate 


solution. In 20 healthy adult volunteers, there was no statistical 
difference in mean absorption between the two forms of iron. 
‘Feosol’ Spansule Capsules Are Convenient 


And ‘Feosol’ Spansule capsules, available in bottles of 30, offer 
the convenience of once- or twice-a-day dosage, with minimal 


adverse effects, fewer forgotten doses, and no sticky liquid mess. 
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‘Data on file, SK&F Medical Department 


Smith Kline &French Laboratories 
Division of SmithKline Corporation 
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kills all three pathogens that usually cause infectious vaginitis— 


monilia, Trichomonas and H 


The broad-spectrum microbicidal action 
of BETADINE Microbicides kills all three 
pathogens that usually cause infectious 
vaginitis—monilia, Trichomonas and 
Haemophilus vaginalis. Agents that are 
aimed against only one specific pathogen 
may encourage emergence of others— 
but BETADINE Microbicides Vaginitis 
Regimen effectively attacks both single 
and mixed infections. 


Effective, yet gentle 


BETADINE Microbicides maintain micro- 
bicidal action in the presence of blood, 
serum and vaginal secretions. They are 
virtually nonirritating to vaginal mucosa 
and do not stain skin and natural fabrics. 


Easy-to-follow regimen 


In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution 
which is promptly and decisively micro- 
bicidal. Prescribe BETADINE Vaginal Gel* 
(povidone-iodine), one applicatorful of 
which is to be inserted each night, followed 
the next morning by BETADINE Douche 
in therapeutic concentration. After two 
weeks of therapy, the patient may be 
instructed to return for an office visit. In 
more resistant cases, the regimen may 
be continued through 1 or 2 cycles, 

if necessary. 


* BETADINE Vaginal Gel (povidone-iodine) has been 
evaluated as possibly effective for use in the management 


of Trichomonas vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis. 


Purdue Frederick 
© Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 
211178 B9044 


See adjoining page for prescribing information. 


aemophilus vaginalis 
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BETADINE: Douche Ki 
For douching in the BETADINE Microbicides Vaginitis 

egimen, you can now prescribe BETADINE Douche 
Kit tor a complete douching system, or BETADINE 


Douche 8 oz. for use with a gravity-flow douche bag o 
bulb syringe. 
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BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) ER ese, squeezable, plastic syringe 

e 

n Anatomically-correct cannula 

4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the rent to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE* Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 


Based on a review of this drug by the National 
Academy of Sciences— National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 


in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 


Wer ounce DENT 





indications requires further investigation. 


Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 


e investigation. 


Pürdue Frederick 


© Cppymon 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
189777 AR795 


MATERNAL-FETAL 
MEDICINE 


Opening for Obstetrician with eligibility for 
certification by the American Board of Ob- 
stetrics and Gynecology with special interest in 
Maternal-Fetal Medicine. Large clinical service 
with time for basic science or clinical research. 


For further information contact: 


Preston V. Dilts, Jr., Professor and Head, De- 
partment of Obstetrics and Gynecology, Uni- 
versity of Tennessee, Center For Health 
Sciences. 


The University of Tennessee is an equal op- 
portunity/affirmative action employer. 


ENJOY THE SECURITY OF 
GROUP PRACTICE 
WITH THE FREEDOM OF 
INDEPENDENT PRACTICE 


If you are a Board Certified or Board Eligible 
OB-GYN, we have an interesting opportunity 
for you. Two or more OB-GYNs are needed 
immediately to form an independent practice in 
a very desirable Northern Wisconsin com- 
munity of 65,000. Active practice assured. 


All major specialists are available for consulta- 
tion. Business advice, technical and legal, will 
be provided. 


Outstanding personal benefit programs avail- 
able. Income potential great. Generous starting 
income guaranteed. 


A new $35 million hospital to open this year. 


Call or write: (715) 845-6522 
Mr. Lloyd Engstrom 
630 First Street 
Wausau, Wisconsin 54401 





IN MONITORING 
FETAL DISTRESS, 


timing 
can be 
life-saving 


Estriol and human 
placental lactogen in 
serum by RIA 


Two aids to in vitro 
evaluation of 
the high risk 


pregnancy 


Serum 
Total or 
Unconjugated ` 
Estriol RIA Kits 
and Serum HPL 
RIA Kits from Amersham 


e Support decisions on the timing of and need for 
intervention 

* information on serum levels available on the same day 
requested 

* serum samples avoid the inconvenience and variables 
of 24 hour urine collection 

* serial estimations readily performed for monitoring 
the course of pregnancy 

* non-invasive procedures, no risk to patient or fetus 



















Amersham 


AMERSHAM CORPORATION: 
A SUBSIDIARY OF THE RADIOCHEMICAL CENTRE 


2636 S. Clearbrook Dr., Arlington Heights, IL 60005 
312/364-7100 or 800/323-0668 (Toll free) 


In Canada 
505 Iroquois Shore Rd., Oakville, ONT L6H 2R3 
416/842-2720 or 800/261-5061 (Toll free) 
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IN THIS ISSUE we present the papers from the So- 
ciety for Gynecologic Investigation. This organization 
through its emphasis on basic research has significantly 
increased the progress in obstetrics and gynecology 
during the past 20 years. 

All too frequently the physician, busy in his practice, 
views a basic science article as occupying space in the 
Journat which should be utilized for a clinical article. 
It is important to realize these basic science articles are 
underpinnings of the subsequent clinical articles. If 
those underpinnings are strong the subsequent clinical 
work has a much greater chance of success and vice 
versa. Thus it behooves the busy practitioner to take a 
few moments to read not only the clinical articles but 
also the more basic articles. 
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EDITORIAL 





The articles chosen by this Society for presentation in 
the JovRNar have received vigorous peer review under 
the guidance of the Publications Committee of the So- 
ciety for Gynecologic Investigation and their represen- 
tative to the JounNAL, Dr. Daniel R. Mishell, Jr. 

A similar review process has been developed by the 
other sponsoring societies of the AMERICAN JOURNAL OF 
OBSTETRICS AND GvNECOLOGY. Of course we, the 
Editors, assume the final responsibility for the choice of 
all articles that appear; however, peer review, which is 


now performed on all articles accepted, gives us invalu-- 


able assistance in giving you a better JOURNAL. 
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Papers of the Society for 
Gynecologic Investigation 





Diagnosis of Sheehan’s syndrome using a sequential 


pituitary stimulation test 


GERE DiZEREGA, M.D. 
OSCAR A. KLETZKY, M.D. 
DANIEL R. MISHELL, Jr., MD. 


Los Angeles, California 


Systematic pituitary evaluation was performed in four patients suspected of having Sheehan's 
syndrome. A sequential pituitary stimulation test, consisting of insulin-induced hypoglycemia 
followed by stimulation of gonadotropin-(GnRH) and thyroid-releasing hormone (TRH), a 
metyrapone test, and adrenocorticotropic hormone (ACTH) stimulation test, was performed. All four 
patients failed to develop a normal increase in serum growth hormone, cortisol, and prolactin (PRL) 
following insulin-induced hypoglycemia. All patients demonstrated a blunted PRL, follicle-stimulating 
hormone, and luteinizing hormone response to the combination of GnRH and TRH. Although thyroid 
stimulating hormone (TSH) response was impaired in all patients, two patients had normal T, resin 
uptake and thyroxine, demonstrating minimal TSH reserve maintaining normal baseline free 
thyroxine index. Metyrapone administration was followed by no increase in 11-deoxycortisol or 
17-ketogenic steroids, thereby adding no additional information to the hypoglycemia stimulation. 
ACTH infusion revealed normal adrenal cortisol response. In conclusion, in patients with suspected 
postpartum hypopituitarism, a complete pituitary function investigation can be done in a short time by 
using the described pituitary sequential stimulation test. (AM. J. OBsTET. GYNECOL. 132: 348, 1978.) 


SHEEHAN'S SYNDROME Or pituitary necrosis second- 
ary to severe postpartum hypotension due to hemor- 
rhage is a rare complication of modern obstetrics with 
an incidence of one per 10,000 deliveries.' Patients 
with Sheehan's syndrome exhibit different degrees of 
hypopituitarism.” ® Panhypopituitarism has been re- 
ported to occur in 86 per cent and selective pituitary 
deficiencies in 14 per cent of patients with Sheehan's 


From ihe Department of Obstetrics and Gynecology, 
University of Southern California School of Medicine, 
and The Los Angeles County—University of Southern 
California, Medical Center. 


Supported by a grant from the Ford Foundation. 
Sponsored by the Society for Gynecologic Investigation. 


Reprint requests: Dr. Gere DiZerega, Department of 
Obstetrics and Gynecology, L. A. County-USC Medical 
Center, Los Angeles, California 90033. 
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syndrome; however, most of these patients do not 
have symptoms or obvious evidence of gross endocri- 
nopathies. The natural history of postpartum pituitary 
necrosis is unknown, but late-onset myxedema and ad- 
renal insufficiency resulüng in death have been re- 
ported." ? Therefore, the detection of impairment in 
endocrine functions early in the course of the disease, 
before gross evidence of endocrine insufficiency de- 
velops, is of clinical importance. 

The availability of gonadotropin-releasing hormone 
(GnRH) and thyrotropin-releasing hormone (TRH) 
has made possible the accurate investigation of lutein- 
izing hormone (LH), follicle-stimulating hormone 
(FSH), thyroid-stimulating hormone (TSH), and pro- 
lacin (PRL) release in patients with Sheehan's syn- 
drome. The investigation of the pituitary-adrenal axis 
is not as direct since the measurement of adrenocor- 
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ticotropic hormone (ACTH) is not widely available. 
Therefore, indirect determinatons are used, such as 
the cortisol response to a specific stress-like insulin- 
induced hypoglycemia and investigation of the corti- 
sol-ACTH feedback mechanism by the administration 
of metyrapone. 

The present study was undertaken to evaluate the 
pituitary function of four patieats with Sheehan's syn- 
drome by use of a sequential pituitary stimulation test? 
consisting of insulin-induced hypoglycemia followed by 
GnRH and TRH stimulation tests, metyrapone test, 
and ACTH stimulation test. 


Materials and methods 


The four patients described in this report all pre- 
sented to the outpatient Endoc-ine-Infertility Clinic of 
Los Angeles County -USC Medical Center complaining 
of secondary amenorrhea. During their last deliveries, 
all patients suffered massive hemorrhage and sub- 
sequent shock necessitating transfusion of at least 5 
pints of blood. All patients failed to lactate post par- 
tum. Patient No. 1 was a 37-year-old woman who was 
15 years post partum. In general she felt well, but 
complained of dyspareunia, decrease in breast size, de- 
crease in libido, and secondary amenorrhea since her 
delivery. Physical examination was within normal limits 
except for the findings of an atrophic vaginal epithe- 
lium. Patient No. 2 was a 29-year-old woman who had 
not menstruated since deliver» of her infant six years 
prior to evaluation. She comp ained of lethargy, caus- 
ing an inability to maintain her job. She had no cold 
intolerance or weight change. Physical examination was 
within normal limits except for vaginal atrophy. Patient 
No. 3 was a 28-year-old woman who was one year 
post partum. She had three episodes of menses since 
delivery, the last being six months prior to evaluation. 
The patient had lost 15 pounds during the preceding 
six months, suffered marked cold intolerance, and was 
unable to work due to easily fatigability. Physical exam- 
ination revealed atrophic vaginal epithelium and 
sparse pubic and axillary hair. Patient No. 4 was a 21- 
year-old woman who had been delivered of an infant 
eight weeks prior to evaluation. She appeared marked- 
ly lethargic, had become anorexic, and had lost 14 
pounds since delivery. Her sk. n had developed a dusky 
appearance and she noted loss of pubic and axillary 
hair. The rest of the physica. examination was within 
normal limits. Because she had undergone a hysterec- 
tomy three weeks post partum for endometritis, no as- 
sessment of amenorrhea could be made. 

Following the physical examination, serum samples 
were obtained from all patieats and baseline levels of 
FSH, LH, TSH, PRL, T; resin uptake (T3RU), 
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Fig. 1. PRL, cortisol, and GH responses to hypoglycemia and 
following GnRH-TRH administration in control subjects 
(shaded area) and in four patients with Sheehan’s syndrome. 


thyroxine (T4), and electrolytes were measured. All pa- 
tients except No. 4 were then given 200 mg. of proges- 
terone intramuscularly to induce withdrawal bleeding. 
Patients Nos. 1, 2, and 3 had not taken any medication 
for at least two months before being admitted to the 
Clinical Research Center, while patient No. 4 had re- 
ceived hydrocortisone during her hysterectomy five 
weeks before testing. A modified sequential stimulation 
test" was performed on all patients. After an overnight 
fast, 0.2 U. of insulin per kilogram of body weight was 
given intravenously followed two hours later by a 
combined intravenous injection of 150 mcg. of GnRH 


and 500 mcg. of TRH. Patient No. 3 refused to have | 


the GnRH-TRH stimulation. Blood samples were ob- 
tained at 20, 30, 60, and 120 minutes after each stimu- 
lation. The plasma was separated within two hours and 
kept at — 20° C. until measurement of glucose, growth 
hormone (GH), cortisol, LH, FSH, and PRL.” All sam- 
ples from each patient were determined in the same 
assay to minimize the variations. 

On a second admission at least two weeks later, a 
metyrapone test was done. Each patient received a 
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Table I. Clinical baseline laboratory data on four Shank with Sheehan’s dic se 







FSH 
(mlI.U. [ml.) 


l Placenta No lactation; amenorrhea; 2.6 
previa vaginal atrophy; breast 
atrophy; loss of libido 
2 Abruptio pla- No lactation; amenorrhea; Asthenia — 7.6 2.7 
centae vaginal atrophy 
3 Abruptio pla- No lactation; vaginal atro- Anorexia; weight Cold intolerance; 2.9 <1.5 
centae phy; loss of pubic and loss; skin pig- dry skin 
axillary hair mentation 
4 Uterine No lactation; loss of libido; Anorexia; weight Cold intolerance BS <1.5 
atony loss of pubic and axil- loss; skin pig- 
lary hair mentation; 
asthenia 
Normal range (95 per cent confidence level) of follicular phase 5.8-25 3.2-9.0 









Table II. 11-Deoxycortisol levels in three patients 
with Sheehan's syndrome 


Baseline 
(ugl100 ml.) 









After 3.5 Gm. 


Patient No. of metyrapone 


l 0.93 0.30 
2 0.75 1.7 
3 1.20 2.3 





single dose of 3.5 Gm. of metyrapone by mouth at 
10:00 p.m. of the first night.? Daily 24 hour urine col- 
lections were obtained the day before, the day of, and 
the day after the test for the determination of 17- 
ketogenic steroid, cortisol, and 11-deoxycortisol. The 
next day, the ACTH stimulation was done. Five units 
per hour of corticotropin were infused over an eight- 
hour period. Blood samples were taken before and six 
and eight hours after the infusion began for the mea- 
surement of cortisol and 11-deoxycortisol. The results 
of the sequential pituitary stimulation test were com- 
pared to those for normal controls previously evalu- 
ated in the early follicular phase.* 


Results 


Baseline laboratory values as well as clinical data are 
summarized in Table I. Patients 1 and 2 had normal 
TRU and free thyroxine index, low serum PRL and 
FSH, but normal baseline LH. Patients 3 and 4 had 
baseline hormones below the normal range of the con- 
trols. All four patients had low E, levels, which corre- 
lated well with the absence of uterine bleeding follow- 
ing the administration of progesterone in oil in patients 
with uteri. 

Although the administration of insulin induced a 
hypoglycemia of more than 50 per cent of the initial 
glucose levels (from 84, 81, 79, and 73 to 39, 32, 38, 
and 21 mg. per 100 ml., respectively), none of these 


patents subsequently had a normal increase in plasma 
concentration of GH, cortisol, or PRL (Fig. 1). 

The three patients (Nos. 1, 2, and 4) who had the 
GnRH-TRH stimulation test showed a blunted LH, 
FSH, TSH, and PRL response in comparison with that 
of normal controls (Figs. 1 and 2). It is of interest that 
although patients 1 and 2 had baseline LH levels in the 
normal range, their maximum LH increase following 
GnRH administration was below the 95 per cent 
confidence limits of the controls. 

All four patients had normal baseline cortisol levels 
that decreased significantly following the administra- 
üon of metyrapone (Fig. 3), indicating that a single 
dose of 3.5 Gm. of metyrapone is sufficient to inhibit 
cortisol production. The concentrations of urinary 
1 7-ketogenic steroids and serum 11-deoxycortisol re- 
mained unchanged or dropped in all patients following 
metyrapone administration (Fig. 4 and Table II). How- 
ever, the concentration of these compounds as well as 
that of cortisol showed a significant increase following 
the infusion of corticotropin (Figs. 3 and 4). 

Based on these results, all four patients are being 
treated with 10 mg. of replacement hydrocortisone 
twice a day, and were advised to wear a band to alert 
other physicians of adrenal insufficiency in the event of 
an accident or severe illness. All four patients are feel- 
ing well and have no symptoms of cortisol overdose or 
insufficiency. All patients are also being treated with 
daily estrogen replacement (0.625 mg. of conjugated 
estrogens) for 25 days each month with the addition of 
10 mg. of medroxyprogesterone daily during the last 
five days of estrogen treatment. Only patients 3 and 4 
are receiving 0.2 mg. of Synthroid* a day. Patients | 
and 2 are being followed with serum determinations of 
T, and TRU twice a year. 


*Flint Laboratories, Morton Grove, Illinois. 
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7.0 14.0 0.9 6.0 5.4 
6.5 10.0 0.83 4.0 3.9 
3.3 udi 0.72 3.8 o7 

9.0-20 20-198 0.88-1.19 4.2-13 4.5-13.2 
Comment 


In order to definitively establish the diagnosis of 
postpartum hypopituitarism (partial or complete) and 
make decisions regarding therapy, a test to evaluate the 
pituitary reserve of ACTH, GH, PRL, TSH, LH, and 
FSH would be extremely help:*ul. A sequential stimula- 
tion test, consisting of insulin-induced hypoglycemia 
during which GH, PRL, and cortisol are measured, fol- 
lowed two hours later by GnRH and TRH stimulation 
during which LH, FSH, TSH. and PRL are measured, 
appears to be clinically useful in making the diagnosis 
of hypopituitarism. Following stimulation, levels of all 
hormones tested in this study were below the limits of 
the controls. However, as previously reported,* varying 
degrees of pituitary response were noted among the 
various hormones. The responses of GH, cortisol, and 
PRL were the most consisten ly abnormal findings. 

Of interest is the blunted TSH response following 
TRH administration in the presence of normal T; and 
free thyroxine index observed in patients 1 and 2. It 
appears that the reduced amount of TSH reserve in 
the pituitary of these patients was enough to maintain 
nermal thyroid function without clinical symptoms of 
hypothyroidism.” Therefore, these patients do not at 
present need thyroid replacement. T, and free thy- 
roxine index should be measured twice a year in order 
to detect deterioration and to determine subsequent 
requirement for therapy.” 

The finding of blunted genadotropin responses in 
patients with normal LH baseline demonstrated a lack 
of correlation between LH values before and after 
GnRH stimulation. The presence of a normal gonado- 
topin baseline level does notensure a normal response 
to GnRH. The abnormal gomadotropin secretion is re- 
sponsible for the deficient ovarian stimulation resulting 
in a low secretion of estrogens. Thus, the diminished 
serum estradiol levels correlate well with the lack of 
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uterine bleeding following the injection of proges- 
terone in oil. Since hypoestrogenism is commonly 
found in patients with Sheehan’s syndrome? and in 
order to prevent or avoid a further decrease in bone 
density," estrogen should be replaced. Daily doses 
equivalent to 0.3 mg. of conjugated estrogen daily for 
25 days each month are recommended as physiologic 
replacement therapy, since it had been demonstrated 
that doses of more than 0.3 mg. of conjugated estrogen 
are capable of inducing a pharmacologic increase in the 
capacity of cortisol-binding globulin.’ To avoid the 
mitogenic effect of estrogen on the endometrium, 10 
mg. of medroxyprogesterone acetate should be added 
the last five days of each month of estrogen treatment. 

The determination of the ACTH reserve in patients 
with Sheehan's hypopituitarism is of clinical impor- 
tance because of possible life-threatening cortisol 
deficiency. In addition to questioning for the presence 
of clinical symptoms related to cortisol deficiency, it is 
necessary to study ACTH reserve under stress. Al- 
though the insulin-induced hypoglycemia is a specific 
stress test, its relationship to other stress situations, 
such as a surgical procedure, has not been proved." 
Hypoglycemia followed by an abnormal cortisol re- 


sponse is a reflection of poor ACTH reserve. Because - 
of the importance in making such a diagnosis, the same - 


patients were submitted to a metyrapone test in order 
to investigate the cortisol-ACTH feedback mechanism 


and compare the results with those obtained during 


hypoglycemia. All four patients showed no increase of 
17-ketogenic steroids and 11-deoxycortisol following 
the administration of metyrapone as compared to their 
baseline values. These results confirmed the abnormal 
cortisol response previously observed during hypogly- 
cemia. In a larger series of comparative studies of the 
two tests performed in patients with pituitary tumors, 
Faglin and associates found that insulin-induced hy- 
poglycemia produced a greater percentage of impaired 
responses than metyrapone. The latter test had a 40 
per cent incidence of false negative results." Keenan 
and associates and Landon and co-workers'® also re- 
ported abnormal metyrapone tests in patients with 
normal cortisol responses during insulin-induced hy- 
poglycemia. Furthermore, some of these patients un- 
derwent surgical procedures without corticosteroid 
therapy and did not have problems of adrenal in- 
sufficiency. This study indicates that the metyrapone 
test had no advantage when compared with insulin- 
induced hypoglycemia. In addition, the metyrapone 


test can only confirm, not contradict, the results of cor- 


tisol response to hypoglycemia. Thus, the finding of 
decreased cortisol response to insulin-induced hypo- 
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Fig. 2. LH, FSH, and TSH responses to GnRH-TRH administration in control subjects (shaded area) 


and in three patients with Sheehan's syndrome. 
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Fig. 3. Cortisol response to metyrapone and following ACTH 
administration in four patients with Sheehan's syndrome. 


glvcemia is sufficient to make a diagnosis of deficient 
ACTH reserve. Since all four patients had normal 
baseline cortisol levels and abnormal response to hy- 
poglycemia stimulation, baseline cortisol determina- 
tions are insufficient to make decisions regarding ther- 
apy. The reliability of an abnormal cortisol response 
with hypoglycemia is enhanced by the finding of an 
abnormal GH and PRL response to the same stimulus, 
as was shown in these patients. In this study, the lack of 
cortisol response was demonstrated not to be of adre- 
nal origin, since all patients had a normal cortisol 
response following ACTH stimulation. Thus, it is rec- 
ommended that patients with Sheehan's hypopituita- 
rism and a deficient cortisol response to hypoglycemia 
be treated with cortisone replacement. As deaths due to 
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Fig. 4. 17-Ketogenic steroid response to metyrapone and fol- 
lowing ACTH administration in four patients with Sheehan's 
syndrome. 


adrenal insufficiency in patients with postpartum 
hypopituitarism have been reported previously,” * it 
appears that the benefit of cortisol therapy outweighs 
its hazards in patients with demonstrated deficient 
ACTH reserve. | 

Use of thyroid replacement should be dependent 
upon the free thyroxine index and not on the TSH 
response to TRH administration. Need for estrogen 
replacement can be based upon the uterine bleeding 
response to the intramuscular administration of pro- 
gesterone in oil. Patients with lack of cortisol response 
to hypoglycemia should receive cortisol replacement. 
No other laboratory tests are necessary to make deci- 
sions regarding therapy. 
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Maternal ethanol ingestion and the occurrence of 
human fetal breathing movements 
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EDWARD ANGEL, Pu.D. 
Rochester, New York 


The study of the development of fetal breathing movements in human gestation may provide an 
increased understanding of maturation of the functional central nervous system (CNS). In seven 
term pregnancies low maternal blood alcohol levels suppressed fetal breathing movements. No 
effects on fetal oxygenation or acid-base status were demonstrated at the low blood alcohol level. 
The suppression is therefore most consistent with a direct effect of alcohol on the fetal CNS. This 
investigation provides further support of the thesis that fetal breathing movements reflect some 
components of fetal CNS activity. (AM. J. OBSTET. GYNECOL. 132: 354, 1978.) 


FETAL BREATHING movements have been well doc- 
umented in normal gestation.' The relationship of 
these movements to central nervous system (CNS) ac- 
tivity, especially rapid-eye-movement (REM) sleep-like 
states in fetal lambs and monkeys, also has been 
documented. ? It has been postulated that fetal 
breathing movements may provide an indication of 
midbrain function throughout gestation.? The study of 
patterns of fetal breathing movements may therefore 
provide a basis for understanding developing fetal be- 
havior. 

Many ultrasound techniques, including A scan, 
Doppler, and real-time B scan, have been applied to 
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the noninvasive study of human fetal breathing move- 
ments." ? Adequate documentation indicates that, 
under specific conditions, these techniques provide a 
reliable indication of fetal breathing activity.* 

Fetal breathing movements are inhibited by maternal 
cigarette smoking.’ This decrease is related to fetal 
hypoxia secondary to nicotine effects on uterine per- 
fusion.* Fetal breathing movements are also inhibited 
by the administration of Demerol to the mother.’ Al- 
though this effect may be attributed to a direct effect of 
Demerol on function of the fetal CNS, recent animal 
studies have indicated that administration of Demerol 
to the fetus does not alter the occurrence of fetal 
breathing." The effect may be mediated by hypoxia 
since maternal hypoventilation and hypoxia have been 
demonstrated after the administration of Demerol." In 
human gestation, studies to date have not focused on 
altered fetal breathing in response to an induced 
change in CNS activity. 

The depressant effects of alcohol on the CNS are 
well documented.'?: '? Orally ingested alcohol quickly 
diffuses across the placenta and, therefore, may exert a 
direct effect on the fetal CNS.'* The study reported 
herein served to test the hypothesis that oral alcohol 
consumption by pregnant women will decrease the oc- 
currence of fetal breathing movements. 
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Method 


Seven gravid women at 37 to 39 weeks' gestation 


were studied. Ages ranged from 25 to 33 years and 
parity ranged from 0 to 2. No patients were at high risk 
as judged by standard screening criteria. All gravid 
women stated that they were social drinkers, consum- 
ing one to three cocktails per week. Participants were 
admitted to the study under a protocol approved by the 
Human Investigation Committee. 

Neonatal outcome was uniformly good. Sex distri- 
bution was five male and two female neonates. The 
mean birth weight was 3,640 + 507 (standard devia- 
tion) grams. No fetal distress was noted. One-minute 
Apgar scores ranged from 5 to 9 and five-minute scores 
ranged from 8 to 9. 

Studies were performed two hours after breakfast or 
lunch, with patients in a lateral recumbent position. A 
30 minute baseline recording was obtained using a 
real-time B-scan ultrasound system.* A longitudinal 
thoracoabdominal orientation to the fetus was main- 
tained. The recording technique is described else- 
where.'” 

After the 30 minute baseline recording period, the 
participant was given | ounce of vodka (80 proof) in 90 
ml. of diet ginger ale. Controls received 120 ml. of diet 
ginger ale. | 

Fetal breathing movements were then monitored 
continuously for an additional 60 minutes. Blood al- 
cohol and glucose levels were measured prior to the 
consumption of alcohol and at 20 and 60 minutes after 
consumption. A pilot series of frequent measurements 
of blood alcohol levels indicated a peak at 20 minutes 
and no change in blood glucose level throughout the 
test period. 

Videotape records were made of the real-time B-scan 
images. All videotapes were reviewed subsequently by 
an experienced observer who documented fetal breath- 
ing movements on a polygraph record and on a digital 
magnetic tape system for analysis. Other fetal and 
transducer movements (producing unreadable artifact) 
also were documented. This technique has been de- 
scribed fully elsewhere.* 


Results 


Fig. 1 shows the proportion of time spent in fetal 
breathing activity in one subject from 30 minutes be- 
fore to 60 minutes after the consumption of alcohol. In 
alt subjects, fetal breathing activity ceased after the in- 
gestion of alcohol. Table I indicates for each subject the 


*ADR Model 2130 3.5 MHz Linear Transducer Array Sys- 
tem, Advanced Diagnostic Research, Inc., Tempe, Arizona. 
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Fig. 1. Occurrence of fetal breathing (FB) movements in one 
patient. Time of alcohol administration is indicated by the 
arrow. 


Table I. Time from start of alcohol consumption 
to beginning of fetal apnea and length of apnea 
period for seven patients 











Time from start of 





alcohol consumption to Length of 
beginning of apnea (min.) | apnea interval (min.) 
l 14.8 24.3 
2 10.1 >27.0 
3 19.6 40.6 
4 2.9 50.4 
5 31.3 232.7 
6 12.4 241.4 
7 14.2 238.5 
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length of time from the consumption of alcohol to the 
beginning of the fetal apnea period, and the actual or 
minimum length of time in apnea. No change in 
uterine activity was noted after alcohol consumption. 
Fig. 2 is the composite of fetal breathing for the 
seven subjects (mean per cent of time breathing + 
standard error of the mean [S.E.M.]) as well as the 
blood alcohol level achieved (mean milligrams per 100 
ml. + S.E.M.) There was no significant change in 
blood glucose level throughout the study period. It 


^ should be noted that as the blood alcohol level de- 


creased, the percentage of time spent breathing in- 
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creased. No changes were seen in the control group 
(Fig. 3). 

Patterns of fetal breathing movements were exam- 
ined. In all cases, each fetus had periods of appar- 
ently regular breathing prior to the consumption of 
alcohol, and regular breathing resumed in all cases 
where recording was continued for a sufficient time. 
Breathing rate, as an indicator of pattern change, was 
sampled for two one-minute intervals prior to the in- 
gestion of alcohol. The sampled rates ranged from 42 
to 60 breaths per minute. In the control patients, the 
rates ranged from 39 to 55 breaths per one-minute 
interval. The breathing rate was sampled twice after 
the ingestion of alcohol and when possible after the 
resumption of breathing. There was no clear change in 
breathing rate at any of these sample points. 

Fig. 4 shows the occurrence of other fetal movements 
(OFM) during the recording session. There was no ap- 
parent pattern change in these movements in associa- 
tion with alcohol consumption. 


Comment 


The rapid movement of alcohol across the placenta 
has been well documented for near-term gestations.'® 
Because alcohol reaches the fetus rapidly and eventu- 
ally reaches the same concentration as in maternal 
blood," an effect on the fetus even at low levels of 
consumption is not surprising. 
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Fig. 4. Composite of percentage of other fetal movement and maternal blood alcohol levels 
(+S.E.M.) for seven subjects. Time of alcohol administration is indicated by the arrow. 


Asa result of the widespread use of alcohol infusions 
in attempts to control premature labor, a number of 
studies have been carried out to define the effects of 
alcohol on the metabolic environment of the fetus. In a 
series of studies, P. V. Dilts™® !* !? examined the effect 
of alcohol infusions to the pregnant ewe on fetal lamb 
pH and blood gases. He found that for blood alcohol 
concentrations ranging from 42 to 201 mg. per 100 ml. 
of ethanol in non-barbiturate-treated lambs, no fetal 
acidosis or hypoxia could be detected. 

Subsequent studies by Horiguchi and associates?" 
and Mann and colleagues?! demonstrated that after 
prolonged alcohol infusions in monkeys and sheep a 
significant acidosis could occur. The alcohol level 
achieved in the current experiments after an oral load 
of 1 ounce of 80 proof vodka was considerably less than 
any alcohol level associated with fetal blood gas changes 
in animal models. 

The depressant effect of alcohol on the CNS is well 
documented. Mann and co-workers?! demonstrated 
that the fetal electrocorticogram shows a decrease in 
amplitude and a slowing of the dominant rhythm as 
blood alcohol concentrations increase. In both adult 


human and animal models, there is a shift toward 
lower-frequency components of the electroencephalo- 
gram.'^ !? ?! [n fetal lambs and monkeys, breathing 
movements occur during periods of activity similar to 
REM sleep. Low doses of alcohol have been shown to 
disrupt REM sleep activity.” 


Summary 


In this series of experiments a decrease in the occur- 
rence of fetal breathing movements has been associated 
with low levels of maternal blood alcohol. | 

Within 31 minutes of maternal consumption of 1 
ounce of 40 per cent alcohol, fetal breathing move- 
ments were suppressed. The blood alcohol level was 
very low, well below any level associated with fetal aci- 
dosis or hypoxia. No changes in blood glucose levels 
were seen. The decreased breathing probably was 
caused by a direct pharmacologic effect on the fetal 
CNS. From the data recorded the hypothesis that ma- 
ternal alcohol consumption suppresses fetal breathing 
activity is accepted. This observation provides further 
evidence of the relationship between fetal CNS activity 
and fetal breathing. 
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Oral administration of theophylline to modify pressor 
responsiveness to angiotensin II in women with 
pregnancy-induced hypertension 


ROYICE B. EVERETT, M.D.* 
RICHARD J. WORLEY, M.D. 
PAUL C. MacDONALD, M.D. 
NORMAN F. GANT, M.D. 
Dallas, Texas 


Normally, women become refractory to the pressor effects of infused angiotensin-ll (A-II) early in 
pregnancy. Gravid women destined to develop pregnancy-induced hypertension (PIH) lose this 
refractoriness to A-Il several weeks prior to the detection of hypertension. Normal pregnant women 
also lose their A-II refractoriness after treatment with prostaglandin synthetase inhibitors and, in this 
regard, become similar to gravid women who are destined to develop PIH. From this observation, 
we have concluded that a prostaglandin(s) or a prostaglandin-related substance(s) is likely involved 
in the mediation of vascular reactivity to A-Il during pregnancy. The present study was conducted to 
ascertain if control of vascular reactivity during pregnancy also involves the cyclic nucleotides. Since 
theophylline is known to inhibit the action of phosphodiesterase, an action that results in increased 
cellular levels of cyclic 3',5'-adenosine monophosphate (cAMP), we evaluated the effective pressor 
dose of A-II before and after the administration of theophylline to women with mild PIH who were 
beyond the 28th week of gestation. The effective pressor dose of A-II in these women with PIH 
before theophylline treatment was 7.3 + 1.4 ng. x kg.^ x min." (mean and standard error). 
Following treatment of these women with the equivalent of 500 mg. of theophylline daily for four 
days, the effective pressor dose of A-Il was 16.7 + 3.8 ng. x kg.~' x min.^' (p < 0.025). These 
findings are consistent with the view that a prostaglandin(s) synthesized in the arteriole may 
modulate the vascular refractoriness to A-II by altering the intracellular level of cAMP in vascular 


tissues. (AM. J. OBsTET. GYNECOL. 132: 359, 1978.) 


FOR SEVERAL YEARS we have sought to define the 
nature of the physiologic alterations that bring about 
the pregnancy-associated refractoriness to the pressor 
effects of infused angiotensin II (A-II).'^? Based on the 
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results of these studies it has been proposed that the 
loss of refractoriness to A-II is an early event in 
the development of pregnancy-induced hypertension 
(PIH) since the loss of this refractoriness precedes and 
accompanies the development of hypertension in such 
women." * If this is correct, an elucidation of the 
mechanism(s) that normally bring about A-II pressor 
refractoriness during human pregnancy is fundamen- 
tal to an understanding of the pathophysiologic process 
that leads to a loss of such refractoriness in women 
destined to develop PIH. 

The normal pregnancy-associated refractoriness to 
the pressor effects of A-II appears to be due primarily 


to vessel refractoriness to this agent and not principally | 


to increased levels of plasma angiotensin II.” ? Re- 
cently, we found that normal pregnant women lose 
their vascular refractoriness to the pressor effects of 
A-II following the administration of prostaglandin 
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Fig. 1. The mean effective pressor dose of A-II before and 
during theophylline treatment of seven women with preg- 
nancy-induced hypertension. 


Table I. The effect of theophylline on the 
amount of infused A-II required to elicit a 
standard pressor response in women with mild 
pregnancy-induced hypertension 










Effective pressor 
dose of A-II (ng. of A-II x 
kg. ^! X min. ^!) 








Subject 





l 11.6 32.6 
2 8.0 15.8 
3 11.2 11.2 
4 8.6 23.6 
5 5.8 22.5 
6 2.8 3.9 
7 3.5 6.0 
Mean and standard error 7.9 € 1.4 16.7 + 3.8 
p < 0.025 





synthetase inhibitors." Based on this observation we 
have concluded that the vascular refractoriness to A-II 
in normal pregnant women is mediated, at least in part, 
by the action of a prostaglandin(s) (PG) or a PG-related 
substance(s), which may be synthesized in situ in the 
endothelium of the arteriole. If this conclusion were 
correct, it would follow that the loss of vascular refrac- 
toriness which precedes the subsequent development 
of PIH may result from a decrease in the cellular level 
of a PG(s) or a PG-related substance(s) in the arterioles. 

From the results of a number of investigators it has 
been suggested that cyclic 3’,5'-adenosine monophos- 
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phate (CAMP) may mediate the action of agents, in- 
cluding PG's, that influence vascular smooth muscle 
contractility. This cyclic nucleotide may promote vaso- 
dilatation. It has been demonstrated that (1) exoge- 
nously added cAMP can induce vasodilatation, (2) vas- 
cular smooth muscle is hyperpolarized by dibutyryl 
CAMP, (3) vasodilatation is promoted by inhibitors of 
cyclic nucleotide phosphodiesterase, and (4) a relation- 
ship may exist between the effects of adrenergic block- 
ing agents on catecholamine-induced changes in arte- 
rial tone and cAMP cellular levels.5 In an elegant study, 
Dunham and associates? demonstrated that vasocon- 
striction induced by prostaglandin E;, (PGE.,) was as- 
sociated with increased vascular tissue levels of cy- 
clic 3',5'-guanosine monophosphate (cGMP), whereas 
cAMP concentrations were increased during adminis- 
tration of the vasodilator, PGE». These findings to- 
gether with those of other investigators who have dem- 
onstrated increased plasma and urinary levels of CAMP 
and cGMP during pregnancy?" led us to speculate 
that vascular refractoriness to A-II. during human 
pregnancy is mediated by a PG-induced action on 
adenyl cyclase which brings about increased vascular 
tissue concentrations of cAMP. 

The present study was designed to assess, indirectly, 
the role of cyclic nucleotides on vascular responsiveness 
to A-II in pregnant women by evaluating the effective 
pressor dose of infused A-II before and after the 
administration of theophylline, a phosphodiesterase 
inhibitor. Phosphodiesterase activity catalyzes the con- 
version of cAMP to AMP. The inhibition of phos- 
phodiesterase activity should result in an increase in 
intracellular levels of the cyclic nucleotides. 


Materials and methods 


Subjects. Volunteers for this study who had given 
informed consent were chosen from among the inpa- 
tient hospital population of the Obstetrics Service of 
Parkland Memorial Hospital, Dallas, Texas. Each 
woman was =28 weeks pregnant and had been admit- 
ted to the hospital because of mild PIH. Each of these 
women was primigravid with no prior history of hyper- 
tension and each of them was known to be normoten- 
sive during early pregnancy. Each of the women be- 
came normotensive after hospitalization but continued 
to be sensitive to the pressor effects of A-II, i.e., each 
had lost her pregnancy-associated refractoriness to the 
pressor effects of A-II. All women ate food of thejr 
choosing from that available at the hospital cafeteria. 

Angiotensin II infusion. Auscultatory blood pres- 
sure measurements utilizing the onset of first (systolic) 
and fifth (diastolic) sounds of Korotkoff were taken at 
five-minute intervals or, more often, at no less than 15 
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minute intervals or until a constant diastolic blood 
pressure was established. Throughout this time the 
subjects were resting in the left-lateral recumbent posi- 
tion. An intravenous infusion was begun which con- 
tained 1 mcg. of A-II* per milliliter in a solution of 5 
per cent dextrose in water. This solution was adminis- 
tered at a constant rate with a Harvard infusion pump. 
The A-II infusion rate was increased by small incre- 
ments (40 per cent) every five minutes until the dia- 
stolic blood pressure increased 20 mm. Hg, an amount 
designated as the effective pressor dose. When this 
pressor response was achieved and maintained for at 
least two minutes, the A-II infusion was stopped and 
the diastolic blood pressure was allowed to return to 
the preinfusion level. At this time the A-II infusion was 
restarted at the previous effective pressor dose. A re- 
peat increase of 20 mm. Hg in diastolic blood pressure 
was accepted as confirmation of the effective pressor 
dose of A-II. The pressor dose necessary to cause a 
sustained rise in diastolic pressure of 20 mm. Hg is ex- 
pressed as the least amount of A-11 (nanograms) infused 
per kilogram of body weight per minute (Table I). 
Theophylline administration. Following the eval- 
uation of the pretreatment effective pressor dose of 
A-II, each subject was given 200 mg. of oxtriphylline*t 
four times a day for four days, an amount equivalent to 
500 mg. of anhydrous theophylline daily. On the 
fourth day of theophylline administration, the effective 
pressor dose was evaluated again as described above. 


Results 


The effective pressor dose of A-II in these seven 
women with mild PIH before treatment was 7.3 
ng. + 14 x kg."' x min. ! (mean and standard error) 
and after theophylline treatment the effective pressor 
dose of A-II was 16.7 + 3.8, p < 0.025 (Fig. 1). These 
women became more refractory to the pressor effects 
of infused A-II following theophylline treatment and 
thus more nearly resembled normal pregnant women 
in their vascular responsiveness to the pressor effects 
of A-II. 


Comment 


Normal human pregnancy is associated with an ac- 
quired vascular refractoriness to the pressor effects of 
infused A-II.'~* !! However, such refractoriness to the 
pressor effects of A-II is reduced significantly in 
women whose pregnancies are complicated by PIH." * 


*Hypertensin, Ciba Pharmaceutical Company, Summit, 
New Jersey. 

+Choledyl, Warner-Chilcott Laboratories, Division War- 
ner-Lambert Pharmaceutical Company, Morris Plains, New 
Jersey. 
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Fig. 2. Schematic model of the proposed role of prostaglandin 
and cyclic 3',5'-adenosine monophosphate in pregnancy-as- 
sociated vascular refractoriness to the pressor effects of A-II. 


Moreover, in primigravid pregnant women a diver- 
gence in pressor responsiveness to A-II was observed in 
those women who remained normal compared to those 
who ultimately developed PIH. The difference in 
pressor responsiveness between the two groups was 
demonstrable by the 18th to 20th week of pregnancy, 
when those women destined to develop PIH began to 
lose refractoriness to A-II.! | 
The reason(s) for the maintenance of vascular re- 
fractoriness to A-II throughout normal pregnancy and 
the reason(s) for the loss of this vascular refractoriness 
to A-II in women destined to develop PIH are not 
known. However, in normal human pregnancy neither 
endogenous plasma renin activity nor plasma volume 
appears to be the principal determinant of pressor re- 
sponsiveness to A-II.” ? On the other hand, we recently 
found that the administration of PG synthetase inhib- 
itors, viz, indomethacin or aspirin, to normal gravid 
women was associated with the loss of vascular refrac- 
toriness to the pressor effects of A-IL? In a number of 
studies it has been shown that PGE; will induce an in- 
crease in the intracellular levels of cyclic nucleotides in 
vascular tissues and bring about vasodilatation. There- 


fore, based on these observations, we hypothesized that 


cAMP may participate in the mediation of the vaso- 
dilatory action of a PG(s) or PG-related substance(s) to 
give rise to vascular refractoriness to A-II, a charac- 
teristic of normal human pregnancy. A hypothetical 
model depicting these relationships is illustrated in Fig. 
2. In this model, the generally accepted relationship 
between cAMP synthesis and smooth muscle contrac- 
tion is depicted. In this model, we propose a role for 
PG(s) in modulating the tissue level of cAMP and, in 
turn, vascular responsiveness to A-II. 

The cellular level of cAMP can be regulated by 
modifying adenyl cyclase activity or by altering the rate 
of cAMP inactivation by the enzyme, phosphodies- 
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terase. To address the question of whether cyclic nu- 
cleotides may play a role in the pregnancy-associated 
refractoriness to the pressor effects of A-II, we evalu- 
ated the effective pressor dose of A-II in hospitalized 
women with mild PIH before and after the administra- 
tion of theophylline, a phosphodiesterase inhibitor. 

The mean effective pressor dose of A-II in these 
seven women before the administration of theophylline 
was 7.3 ng. X kg."! x min.^'. While taking theophyl- 
line, the mean effective pressor dose of A-II in these 
women was 16.7 ng. X kg."! x min."'. These results 
are consistent with the view that a decreased rate of 
inactivation of cyclic nucleotides is associated with a 
restoration of vascular refractoriness in the A-II- 
sensitive pregnant woman with PIH. Since PG synthe- 
tase inhibitors bring about a loss of refractoriness to the 
pressor effects of A-II, it is possible that a PG(s) or a 
PG-related substance(s) synthesized in the arterioles 
may induce vascular refractoriness to the pressor ef- 
fects of A-II during pregnancy by promoting the syn- 
thesis or accumulation of a cyclic nucleotide, likely 
cAMP. 

From the results of this study we were unable to as- 
certain whether the administration of theophylline was 
of benefit in the treatment of these women with 
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pregnancy-induced hypertension. This obtains since 
the women had become normotensive during hospi- 
talization before the study was conducted. We are also 
unable to ascertain from these data how PG activity 
might affect the cyclic nucleotide system, or indeed, 
whether cAMP or cGMP or both are principally in- 
volved. However, Rosman and associates!” found that 
the infusion of pressor doses of A-II into nonpregnant 
human beings was followed by a rise of plasma cGMP 
four times greater than that of cAMP; and some have 
proposed that CAMP may promote vasodilatation while 
cGMP promotes vasoconstriction. 

In summary, the results of this study are consistent 
with the view that vascular refractoriness to A-II in 
normal human pregnancy is mediated by the action of 
a PG(s) or a PG-related substance(s) and that this action 
may be mediated by an increase in the vascular tissue 
level of cAMP. 


The authors thank Dr. Peggy Whalley and the house 
officers and fellows in maternal-fetal medicine at Park- 
land Memorial Hospital, Dallas, Texas, for their in- 
valuable help and continued support. We also thank 
Ms. Lynn Scott, Ms. Becky McKinney, and Ms. Virginia 
Mangum for their expert assistance in the preparation 
of this manuscript. 
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The transfer and metabolism of corticosteroids in 
the perfused human placenta 


MORTIMER LEVITZ, Pu.D. 
VALERIE JANSEN, A.B. 
JOSEPH DANCIS, M.D. 
New York, New York 


The transfer and metabolism of cortisol, prednisolone, betamethasone, and dexamethasone were 
investigated in vitro in the perfused human placenta. Maternal and fetal circuits were established but 
the steroid was added to the former only. The clearance expressed as a fraction of the antipyrine 
transfer rate varied from 0.27 to 0.50, but there were no significant differences among the four 
steroids. All the steroids were metabolized extensively to their respective 11-ketosteroids and again 
there were no material differences among the steroids. The metabolic conversions of dexamethasone 
and betamethasone were far greater in the perfused placenta than in minced placenta. From the 
standpoint of placental transfer and metabolism, as observed in the perfusion studies, none of the 
four corticosteroids offers a decisive advantage in the antepartum maturation of the fetal pulmonary 
surfactant system. (Am. J. OBSTET. GYNECOL. 132: 363, 1978.) 


EVIDENCE HAS BEEN PRESENTED that adrenal corti- 
costeroids stimulate mammalian fetal lung maturation 
and that the judicious antepartum use of these steroids 
lessens the risk of respiratory distress syndrome (RDS) 
in the prematurely born infant." ? Although these 
steroids can be administered directly to the fetus by 
injection into the amniotic fluid, the safest and most 
convenient route of administration is to the mother 
with transfer to the fetus transplacentally. For this 
route to be effective, placental transfer must be ef- 
ficient and there should not be significant inactivation 
in the process. 

The therapeutic agents* that are commonly used are 
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cortisol and three synthetic adrenal corticosteroids— 
prednisolone, dexamethasone, and betamethasone. 


Each of these possesses an 118-hydroxy radical, which | 


is essential for physiologic activity. The placenta is a 
rich source of 118-ol-dehydrogenase activity, capable 
of converting the active steroid to the inactive 11-keto- 
steroid. Blanford and Murphy* have studied the 
metabolism of steroids by minces of human placenta 
and reported the extent of conversion to the corre- 
sponding ll-ketosteroids as follows: cortisol, 67 per 
cent; prednisolone, 51 per cent; betamethasone, 7 per 
cent; and dexamethasone, 1 per cent. The authors 
suggest, based on this evidence, that the last two agents 
would be more effective therapeutic agents.* 

The development of an in vitro technique for the 
perfusion of the human placenta? has permitted the 
simultaneous study of transfer and metabolism of the 
adrenal corticosteroids in an isolated organ. The re- 
sults of a comparative study of the four commonly used 
steroids are reported. 


Materials and methods 


[1,2,4-?H]Betamethasone, 40 Ci per mmol, was 
obtained from Amersham/Searle Corp., Arlington 
Heights, Illinois. [6,7-?H] Prednisolone, 44.4 Ci per 
mmol; [6,7-2H]dexamethasone, 37.6 Ci per mmol; 
[1,2,-?H]cortisol, 40 Ci per mmol; [4-'C]cortisol, 55 
mCi per mmol; and [4-"C]cortisone, 59.8 mCi per 
mmol, were obtained from New England Nuclear, Bos- 
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Table I. Elution patterns of steroids and their 
| I-keto derivatives on Spehadex LH-20 






Elution volumes (ml.) 


11-Ketosteroid 






Prednisolone 5-9 13-18 
Betamethasone 6-9 13-17 
Dexamethasone 6-12 17-21 


The solvent systems were: prednisolone, benzene-methanol 
95:5: betamethasone, benzene-methanol 90:10; dexa- 
methasone, benzene-methanol 95:5 for the first 12 ml., then 
90:10 for the remainder. 


Table II. Clearance indices of maternal 
corticosteroids 






Perfusion medium 






Cortisol 0.48 (3) 0.32 (2) 0.37 (2) 
Range 0.39-0.59 0.25-0.39 0.20-0.53 

Prednisolone 0.38 (3) 0.27 (2) 0.40 (1) 
Range 0.31-0.48 0.25-0.29 

Dexamethasone 0.37 (7) 0.35 (3) 0.40 (1) 
Range 0.24-0.56 0.27-0.43 

Betamethasone 0.41 (3) 0.43 (2) 0.31 (1) 
Range 0.29-0.43 0.41-0.45 


The steroid concentration in each experiment was 10 ug 
per deciliter. The clearance is expressed as the ratio of the 
steroid clearance to the antipyrine clearance. The means, fol- 
lowed by the number of perfusions in parentheses, are given. 


* Washed red blood cells (RBC) were added to Earle's buf- 
fer to attain a hematocrit of 40 per cent. The RBC perfusion 
medium was introduced into the maternal circuit, the fetal 
circuit containing buffer only. In the perfusions with buffer 
and | per cent HSA, both circuits contained the same me- 
dium. 


ton, Massachusetts. Prednisolone, prednisone, dexa- 
methasone, cortisol, and cortisone were obtained from 
Steraloids, Wilton, New Hampshire. Betamethasone 
and the 11-keto derivatives of betamethasone and dex- 
amethasone were kindly supplied by Dr. Irving 
Tabatchnick of the Schering Corp., Union, New Jersey. 
Sephadex LH-20 was obtained from Pharmacia Lab- 
oratories, Inc., Piscataway, New Jersey. Defibrinated 
calf blood was obtained from Max I. Cohen Inc., Liv- 
ingston, New Jersey. The red cells were separated by 
centrifugation and washed as described. Human 
serum albumin (HSA), Cohn fraction V, was obtained 
from the Greater New York Blood Program, New 
York, New York. | 
Perfusion. The perfusion technique has been de- 
scribed in detail previously.” In brief, placentas are ob- 
tained at term after delivery by cesarean section or per 
vaginam. Within 20 minutes the fetal vessels to a 
cotyledon, weighing approximately 20 grams, are can- 
nulated and perfused with oxygenated buffer solution. 


October 15, 1978 
Am. J. Obstet. Gyneeol. 


The cotyledon is isolated and a maternal circuit is es- 
tablished by piercing the decidual plate with two small 
glass cannulas so that they penetrate the intervillous 
space. The perfusion is continued in a chamber main- 
tained at 37° C. In the experiments to be described, 
both maternal and fetal circuits were kept open; that is, 
the perfusate was not recirculated. Both maternal and 
fetal perfusates were equilibrated with 95 per cent 
oxygen/5 per cent carbon dioxide. Earle's buffered salt 
solution was used as perfusion medium. To this were 
added steroids, antipyrine, proteins, and red blood 
cells as indicated. 

Antipyrine and adrenal corticosteroid clearance. 
Antipyrine, 10 mg. per deciliter, was added to the ma- 
ternal perfusate and measured in the fetal effluent fol- 
lowing protein precipitation.’ Clearances were calcu- 
lated by dividing the product of fetal concentration and 
flow rate by maternal concentration. The clearance of 
steroids was similarly calculated using the total radio- 
activity in the fetal vein as a measure of the steroid 
cleared from the maternal circulation. The data are 
presented as ratios of clearance of steroid to clearance 
of antipyrine (clearance index). 

Conversion of adrenal corticosteroids to 11-keto 
derivatives. The conversion of cortisol to cortisone was 
determined using paper chromatography to separate 
the two steroids. Prednisolone, betamethasone, and 
dexamethasone were separated from their respective 
ll-keto derivatives by column chromatography on 
Sephadex LH-20 using the solvent systems described in 
Table I. The perfusate was extracted with two volumes 
of chloroform. The extract was evaporated under ni- 
trogen, and 0.2 mg. each of the steroid and its 11-keto 
analogue were added. The mixture was chromato- 
graphed on a suspension (5 ml.) of Sephadex LH-20 in a 
5 ml. disposable pipette. One milliliter fractions were 
collected and each fraction was analyzed for tritium in 
a Packard spectrometer* and for steroid by reaction 
with tetrazolium blue.? The per cent conversion was 
calculated from the relative counts per minute in the 
steroid and 11-ketosteroid fractions. 


Results 


In each experiment on the transfer of steroids, the 
clearance rates of antipyrine were determined simulta- 
neously. Antipyrine diffuses rapidly across mem- 
branes, mixing freely with tissue water. Antipyrine 
clearance by the placenta is calculated from the ratio of 
the transfer rate (fetal concentration X flow rate) to the 
maternal concentration. The clearance of antipyrine in 
14 experiments was 1.99 ml. + 0.18 (mean + standard 


*Packard Instrument Co., Downers Grove, Illinois. 


Volume 132 
Number 4 


error). The placenta does not significantly metabolize 
antipyrine during perfusion experiments, as indicated 
by recovery studies. By reporting clearance of the 
steroid as a fraction of antipyrine clearance (clearance 
index), correction is made for several variable hemo- 
dynamic factors in the perfusion system and compari- 
son with previously reported studies is simplified. An 
estimate of the absolute clearance values for the 
steroids can be obtained by dividing the clearance 
index by the average clearance of antipyrine. In each 
perfusion cycle, 12 to 15 minutes were allowed for 
equilibration, after which three samples were obtained 
at two-minute intervals and analyzed. A plateau in 
clearance indicated that a steady state had been 
achieved. 

Cortisol and the synthetic corticosteroids were per- 
fused in the maternal circuit in Earle's buffered salt 
solution without protein, with 1 per cent HSA in both 
perfusates and with bovine red blood cells on the ma- 
ternal side only. The clearance indices did not differ 
materially for the four steroids, varying from 0.36 to 
0.50 in buffer, from 0.27 to 0.43 in albumin, and from 
0.31 to 0.40 in perfusates containing washed red blood 
cells (Table II). 

Analysis of the fetal perfusates revealed that exten- 
sive metabolism had occurred during placental transfer 
of all the steroids studied and that metabolism was re- 
stricted to conversion to the respective 11-ketosteroids 
(Table III). Conversions ranged from 47 to 86 per 
cent, with no significant differences among the four 
compounds. The maternal perfusates also indicated 
metabolism, although conversions were less complete 
than in the fetal circuit. The conversion of cortisol and 
prednisolone in the maternal circuit was greater than 
that of dexamethasone and betamethasone. 

In one study, minces were prepared from the same 
placenta used for perfusion. The metabolic conversion 
of dexamethasone and betamethasone to the 1l- 
ketosteroids was considerably less with minced placenta 
than that observed in the fetal perfusates (Table IV). 
The results for cortisol with the two techniques were 
comparable. In the maternal “vein,” the extent of con- 
version of dexamethasone and betamethasone was 
similar with the two techniques, but cortisol was more 
extensively converted to cortisone by placental mince. 


Comment | 


e Three different perfusates were used in the study of 
transfer and metabolism of corticosteroids. The initial 
experimenhs were done with Earle's balanced salt so- 
lution. In the second series, equimolar concentrations 
of HSA were added to maternal and fetal perfusates to 
determine if protein binding might affect the results. 
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Table III. Metabolism of adrenal corticosteroids 






Perfusion medium 


73 37 85 -— 37 










Compound MV* 





Cortisol 78 46 

Prednisolone | 86 68 65:1). 59'' 86. - 46 

Dexamethasone 54 “29 53 15.1.69; 9 
Range 36-67 17-32 

Betamethasone 47 18 145 — 08 . 31 
Range 43-50 9-28 


Following perfusion, samples were analyzed for the steroid 
and the 1 1-ketosteroid. Per cent conversion = 1 1-ketosteroid/ 
steroid + 1 1-ketosteroid X 100, at steady state. Buffer sam- 
ples from three perfusions with dexamethasone and two per- 
fusions with betamethasone were analyzed. The averages and 
ranges are given. The other values shown represent single 
analyses. Analysis of aliquots of unperfused media indicated 
that no detectable conversion occurred unless the steroid was 
perfused. 


*FV and MV represent fetal vein and maternal vein, re- 
spectively. 


Table IV. Comparison of metabolism of adrenal 
corticosteroids by perfused placenta and by 
minced placenta 





Per cent conversion 


Cortisol 78 46 81 
Dexamethasone 67 27 22 
Betamethasone 49 - 9 14 


The steroids (10 ug per deciliter) were perfused in Earle's 
buffer. The minces were incubated with 40,000 c.p.m. steroid 
(carrier free) as described.* The media were analyzed for 11- 
ketosteroids. and the per cent conversions were calculated. 


*FV and MV represent fetal vein and maternal vein, re- 
spectively. 


In the final series, washed red blood cells from calves 
were added to the maternal perfusate, producing a 
suspension with an hematocrit of 40. Previous studies 
in this laboratory have demonstrated that placental 
oxygen consumption with perfusion medium contain- 
ing red blood cells approximates in vivo estimates.® It 
was considered that this might influence the extent of 
oxidative conversion of the perfused steroids. The re- 
sults with the three types of perfusates were similar and 
will be discussed together. 

Placental transfer was efficient (clearance index, 0.27 
to 0.48) and about the same for all four steroids. The 
steroids transferred to the fetal circulation were exten- 
sively converted to the physiologically inactive ketoste- 
roids without significant difference among the steroids. 
The steroids remaining in the maternal circulation and 
appearing in the maternal "vein" were metabolized 
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much less extensively, probably as a result of limited 
mixing in the intervillous space and insufficient expo- 
sure to the dehydrogenase. 

Blanford and Murphy‘ reported negligible conver- 
sion of dexamethasone and betamethasone to the re- 
spective 11-ketosteroids by placental minces. Our ob- 
served conversions with minces were higher than those 
reported by these authors but still considerably lower 
than conversion by perfusion (Table IV). The differ- 
ence in results obtained with the perfusion system and 
those observed following incubation with placental 
mince deserves comment. The perfusion system differs 
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in being dynamic, in supplying the placenta with re- 
newed concentrations of substrate, and in permitting 
the removal of products through two circulations. In 
addition, by establishing maternal and fetal circulations 
it is possible to separately evaluate materials that have 


_ passed through the placenta and that will be presented 


to the fetus. From this standpoint, and in contradiction 
to the results obtained with placental mince, none of 
the four steroids presents a decisive advantage for the 
antepartum maturation of the pulmonary surfactant 
system. 
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The effects of an antihistamine and/or à 
glucocorticoid on the prolactin response to 


surgical procedures 


FREDERICK K. CHAPLER, M.D. 
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Iowa City, Iowa 


Prolactin (PRL) release in response to surgical stress has been demonstrated in a variety of 
species. Previous studies in rats indicate this response is blunted or blocked by pretreatment with 
either glucocorticoids or antihistamines. The present study was designed to investigate this 
phenomenon in man. Serum PRL levels before, during, and after major gynecologic surgery were 
measured in 20 women rardomly assigned to one of four pretreatment regimens: (1) 
dexamethasone, (2) promethazine, (3) both agents, and (4) neither agent. Type of operation, 
preanesthetic medication, anesthetic agents, and estrogen status of patients were similar in all 
groups. Untreated controls 2xhibited the expected five- to tenfold increase in serum PRL 
concentration with surgery. Pretreatment with either dexamethasone or promethazine alone failed to 
suppress this response (in contrast to reported findings in the rat) and in fact promethazine 
appeared to cause an augmented response. However, patients given dexamethasone and 
promethazine together exhibited only a two- to threefold PRL increase, a significantly lesser 
response than that in any of the other groups. Thus, PRL release in response to general anesthesia 
and surgery is inhibited by he combination of an antihistamine (H-I) receptor antagonist and a 
glucocorticoid, whereas either agent alone has no suppressive effect. (AM. J. OBSTET. GYNECOL. 


132: 367, 1978.) 


SURGERY REPRESENTS a poteat stimulus to prolactin 
(PRL) release in both rats" ? and man.?^? In rats, inhi- 
bition of this stress-induced PRL response by pre- 
treatment with antihistamines? and glucocorticoids’ has 
been demonstrated. However, the effect of similar 
pharmacologic agents on surgically induced PRL re- 
lease in man has not been reported. The purpose of 
this study was to evaluate the effects of pretreatment 
with an antihistamine (promethazine) and/or a gluco- 
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corticoid (dexamethasone) on man's prolactin response 
to surgical procedures. 


Materials and methods 

Subjects. Twenty female patients, ranging in age 
from 20 to 33 years, participated in the study. All gave 
informed consent to the investigative protocol, includ- 
ing the use of various modifications of an established 
antiadhesive regimen used in tuboplastic operations 
(Fig. 1). No subject had taken any medication, 
specifically no hormonal preparation or antihistamine, 
for at least three months before the study. One patient 
gave a history of irregular menses and had polycystic 
ovarian disease; she underwent bilateral wedge resec- 
ton of the ovaries and was included in the control 
group. The remaining 19 patients underwent laparos- 
copic diagnostic procedures to determine their suita- 
bility for laparotomy and tuboplasty procedure or an- 
other type of conservative surgery to enhance fertility 
(Table I). All patients received the same preanesthetic 
medication, 6 to 8 mg. of morphine sulphate and 0 
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Promethazine (Phenergan) 25 mg. 
Dexamethasone (Decadron) 20 mg. 


(always given separately 
to avoid precipitation) 


Pre-op ---- Two hours, I.M. 


Intra-op ---- each diluted with 25cc. 
| saline and instilled 
intraperitoneally at time 
of closure 


Post-op --- q. 4 hours, I.M. 
for twelve doses 


Fig. 1. Promethazine-dexamethasone antiadhesion regimen. 


teen patients received thiopental and nitrous oxide. 
Nine patients received halothane and five received 
Huroxene. Four patients received fentanyl and two, 
droperidol. Twelve patients received a depolarizing 
agent (succinylcholine) and five patients received a 
competitive agent (d-tubocurarine, gallamine, or pan- 
curonium) as a neuromuscular blocking agent. The 
surgical time varied from 35 to 180 minutes depending 
on the operation performed. 

Experimental protocol. All patients were admitted 
to the University of Iowa Hospitals one day before 
surgery. Blood for prolactin measurement was drawn 
at five times: (1) 18 hours prior to surgery, (2) one to 
one and a half hours after preanesthetic (post-preanes- 
thetic) medication and immediately prior to induction 
of anesthesia in conjunction with initiation of intrave- 
nous administration of a solution of 5 per cent dextrose 
in lactated Ringer's solution, (3) during the latter por- 
tion of the operation with the patient still under deep 
anesthesia, (4) two to three hours postoperatively while 
in the recovery room, and (5) 24 hours postoperatively. 

The patients were divided into four groups. Controls 
received no treatment except routine preanesthetic 
medication. One group received 25 mg. of prometh- 
azine intramuscularly along with the preanesthetic 
medication, the same dose instilled both intraperi- 
toneally at time of closure (after the intraoperative 
sample was obtained) and intramuscularly every four 
hours for 11 doses during the postoperative period. 
One group received 20 mg. of dexamethasone intra- 
muscularly, with use of the same time schedule as that 
of the promethazine group for subsequent administra- 
üon. The promethazine-dexamethasone group re- 
ceived 25 mg. of promethazine and 20 mg. of 
dexamethasone intramuscularly along with the prean- 
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PROLACTIN ng/ml 


80 
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18 hrs. Pre- Post Pre- Intra- 
Operative Medication Operative Room 


Recovery 24 hrs. Post 
Operative 


Fig. 2. Mean serum PRL response to surgical stress in five 
control patients; vertical bars show standard error of the 
mean. 


esthetic medication, and again according to the 
schedule in Fig. 1. 

Analytic techniques. Serum was promptly separated 
and stored at —20* C. All samples were assayed in the 
same assay run. Serum PRL was measured by radio- 
immunoassay using antiserum VLS-1 and purified 
human prolactin distributed by the National Pituitary 
Agency, according to the methods of Sinha and col- 
leagues? with certain modifications. The antiserum was 
diluted with 0.05M ethylenediaminotetraacetate buffer 
to obtain a final dilution of 1:120,000. Standard and 
unknown samples were added along with a phos- 
phate-buffered saline containing ] per cent bovine 
serum albumin. The standard PRL was labeled with a 
peroxidase iodination procedure, separated by gel fil- 
tration (Sephadex G-100), and then added to the tubes 
for two days incubation at 4° C. A second antibody, 
goat-anti-rabbit, was then added and incubated over- 
night at 4^ C. Separation of bound from free was 
done by centrifugation at 4? C. at 2,500 to 3,000 r.p.m. 
for 30 minutes. Following washing and decanting, the 
predpitate was counted in an automated gamma 
counter with wells. All standard samples were run in 
triplicate and unknowns in duplicate. The normal 
mathematical computations and statistical analysis of 
the data were carried out on a computer program 
utilizing the logit-log transformation method. The 
normal value for our laboratory is less than 20 ng. per 
milliliter. The intraassay variation is 6 to 8 per cent. 
The sensitivity of the assay is such that the lowest de- 
tectable level is 1 ng. per milliliter. 

Data analysis. Comparisons of the changes between 
the preoperative and intraoperative levels within each 
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Table I. Serum prolactin during surgery under general anesthesia in patients pretreated with 
promethazine and/or dexamethasone 





K. K. 20 Laparotomy C 12.8 
R. S. 27 Laparoscopy C 12.3 
D. V. 28 Laparoscopy C 9.6 
P. S. 33 Laparoscopy C 25 
D. P. 2] Laparoscopy C 11 
A. M. 21 Tuboplasty P 9 
LES 30 Tuboplasty P 7.3 
M. W. 32 Tuboplasty P 37 
J. M. 23 Laparoscopy P 18.7 
M. W. 25 Laparoscopy P 15 
K. W. 28 Laparoscopy D 18.7 
V.H 21 Laparoscopy D 20.6 
M. M. 2] Laparotomy D 12.3 
P. H. 22 Laparoscopy D 15.6 
D. B. 27 Laparotomy D 7.9 
TIR 24 Tuboplasty P&D 12 
S. M. .26 Tuboplasty P&D 11.6 
ao Y: 27 Laparoscopy P&D 6.9 
K. R. 30 Tuboplasty P&D 11 
SR s 22 Tuboplasty P&D 8.3 


PRL (ng. ml.) 
70.4 46.4 60 23 
44 155 350 17 
24.5 95 94 22.4 
76.3 87 58 39.5 
32.8 76 47 14.5 
115 132 2] 15 
109 350 155 54 
133 153 153 18 
98 54 67 30 
x 207 322 32 
35 266 390 26.6 
59 65 60 34 
30 65 17.2 12 
34 79 76.6 11 
59 137 57 — 
38.6 25 19 19 
14 69 13 5 
21.7 30 22.7 11 
107 10 55.8 12 
41 54 18 14 





Legend: PRL = prolactin, preop. = preoperative, post-premed. = post-premedication, intraop. = intraoperative, postop. = 


postoperative. 


*C = control group, P = promethazine group, D = dexamethasone group, P&D = promethazine-dexamethasone group. 


group were done using the paired t test where a P value 
of less than 0.05 was considered significant. Compari- 
sons of the changes between groups were done by an 
analysis of variance using log transformation. 


Results 


Control group. As shown in Fig. 2, serum PRL levels 
rose from a mean value of 14 ng. per milliliter 18 hours 
before surgery to a mean of 72 ng. per milliliter during 
surgery, and further to a mean peak value of 122 ng. 
per milliliter in the recovery room. The mean PRL 
level 24 hours postoperatively was 23 ng. per milliliter. 
These changes were significant (p < 0.05). 

Promethazine group. As illustrated in Fig. 3, prolac- 
tin levels increased from a baseline mean of 17 ng. per 
milliliter to a post-preanesthetic mean of 96 ng. per 
milliliter, and further to an intraoperative peak mean 
value of 180 ng. per milliliter. The mean level had 
fallen to 143 ng. per milliliter in the recovery room 
sample and further to a mean value of 30 ng. per mil- 
liliter in the 24 hour postoperative sample. The 
marked incremental change from the preoperative to 
intraoperative levels was significantly greater than the 
changes reflected by the control group (Table II). 

Dexamethasone group. Fig. 4 represents the mean 
level for the patients in this group, showing an eleva- 
tion from a mean preoperative PRL level of 15 ng. per 


Table II. Incremental changes in serum prolactin 
(PRL) from the mean 18 hour preoperative level 
to the mean intraoperative level 












18 hr. 


preopera- 
tive PRL 


Control group 14 
Promethazine group 17 
Dexamethasone group 15 
Promethazine dexa- 10 


methasone group 





*Significantly less (p < 0.05) than other groups. 


milliliter to a peak value during operation of 122 ng. 
per milliliter. The post-preanesthetic medication level 
was 43 ng. per milliliter, and the recovery room mean 
level was 120 ng. per milliliter. The 24 hour postoper- 
ative mean sample was 21 ng. per milliliter. These 
changes were significant (p < 0.05). 
Promethazine-dexamethasone group. The rise in 
serum PRL was markedly less in this group than in the 
others, as seen in Fig. 5. The 18 hour preoperative 
mean of 10 ng. per milliliter was followed by a peak 
mean of 44 ng. per milliliter at the time the post- 
premedication sample was obtained. The intraopera- 
tive mean value was 38 ng. per milliliter, with a steady 
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Fig. 3. Mean serum PRL responses to surgical stress in five 
patients pretreated with 25 mg. of promethazine; vertical bars 
show standard error of the mean. 


decline from a recovery room mean value of 26 ng. per 
milliliter to a mean of 12 ng. per milliliter 24 hours 
postoperatively. Although these changes are significant 
(p € 0.05), indicating some prolactin response, the 
smaller increment shown in the promethazine-dexa- 
methasone group was significantly less (p < 0.05) than 
the increments shown in each of the other groups 
(Table II). 

Comment. Operation with general anesthetic has 
been found to provoke a consistent PRL response. All 
of the 19 female patients reported in several studies by 
the Frantz and Noel? groups exhibited a rise in pro- 
lacun. There are at least three aspects of this stress 
state—preanesthetic medication, anesthetic agents, 
and the procedure itself—that may modify the ob- 
served response. Certain preanesthetic medications are 
known to alter PRL levels. Tolis and colleagues!" re- 
ported that morphine administration in women prior 
to elective gynecologic surgery resulted in a fourfold 
increase one hour after injection. This rise was pre- 
vented by a dopamine receptor agonist, apomorphine. 
All of the patients received morphine as part of their 
preanesthetic medication, and all reflected a rise in 
PRL levels one to two hours later (Table I). The effects 
of the individual anesthetic agents on PRL secretions 
have not been well documented. Thiopental may have 
a transient, short-acting suppressive effect on prolac- 
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Fig. 4. Mean serum PRL responses to surgical stress in five 
patients pretreated with 20 mg. of dexamethasone; vertical 
bars show standard error of the mean. 


tin, but droperidol, which is a butyrophenone, has been 
known to stimulate PRL in man.'! Droperidol was used 
in two of our patients, one (M. W.) in the promethazine 
group and one (K. R.) in the combination group. Neu- 
romuscular blocking agents are thought to have little if 
any effect on the central venous system because of their 
inability to effectively penetrate the blood-brain bar- 
rier, However, since there is some question as to the 
integrity of that barrier in the area of the medium emi- 
nence, these agents may not be absolutely devoid of 
effects. The effect of the operation itself has been 
evaluated by Noel and co-workers,’ who reported a rise 
in prolactin in patients during gastroscopy and proc- 
toscopy. Thus, it seems that while preanesthetic medi- 
cation and anesthetic agents may contribute to modi- 
fication of the PRL response associated with surgical 
procedures, the operation itself offers a stress state, 
which can predictably elicit a PRL release. The data 
presented in the control group (Table I) support this 
previously documented and expected rise in prolactin 
response to the stress of operation. 

The possibility that histaminergic mechanisms play a 
role in the control of PRL release was suggested by 
Libertun and McCann‘ in studies involving rats. They 
demonstrated a PRL elevation after third-ventricle in- 
fusion of histamine and after stress. This PRL response 
was abolished by intrajugular injection of diphenhy- 
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dramine, an histamine-1 (H-1) receptor antagonist.® 
The antihistamine used in this study, promethazine, 
like diphenhydramine, is a dimethyl-substituted ethyl- 
amine H-1 receptor antagonist. However, prometh- 
azine contains a phenothiazine nucleus (Fig. 6), which 
could alter its action. Clemens and associates" eval- 
uated the ability of several phenothiazine-like agents to 
simulate PRL release in female rats. Chlorpromazine, 
a known prolactin-release stimulator, caused a four- 
teenfold increase in prolactin, while promethazine 
caused a 50 per cent drop from control levels. Based on 
these considerations, the initial hypothesis was that 
promethazine would act principally as an H-1 receptor 
antagonist, blunting the prolactin response to opera- 
tion in a manner similar to diphenhydramine. This did 
not occur. Apparently, promethazine's phenothiazine 
nucleus enabled it to function as a dopamine antagonist 
similar to chlorpromazine. 

Glucocorticoids have been shown to alter the PRL 
response to several types of stimuli. Harms and associ- 
ates’ noted that a large dose of dexamethasone (500 
meg. per kilogram of body weight) blocked the surgical 
stress-induced PRL response in rats. Copinschi and 
co-authors’ showed that dexamethasone (4 mg. daily 
for two days) suppressed basal levels of prolactin and 
abolished the PRL response to insulin-induced hypo- 
glycemia in men.'? Meteclopramide has been reported 
to be a potent stimulus to PRL secretion, acting as a 
dopamine receptor antagonist in the hypothalamus, 
with possible action on the pituitary. Meteclo- 
pramide-induced PRL release in man has been found 
to be blunted by dexamethasone in doses of 8 mg. daily 
for five days. Although it is difficult to draw firm 
conclusions from these observations, it appears that 
glucocorticoid suppressive effects on the hypothal- 
amus-pituitary unit can involve the controlling 
mechanisms of prolactin. The present study did not 
demonstrate any suppressive effect of administering a 
large dose of dexamethasone alone, either after mor- 
phine administration or during surgery. Possible ex- 
planations for this observation might include: species 
differences, a difference in the nature of the particular 
PRL stimulus, and possibly a dosage difference. 

The diminished response of PRL secretion in those 
patients receiving both dexamethasone and prometh- 
azine was striking and surprising (Fig. 5). Why the 
combination of these two agents, which appeared to 
cause an augmentation or no effect on the PRL re- 
sponse when used individually, would cause this blunt- 
ing effect of the PRL response to surgically induced 
stress is puzzling. One explanation may be related to 
the timing of the provocative test in relationship to the 
patient's menstrual cycle. However, this seems unlikely 
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Fig. 5. Mean serum PRL responses to surgical stress in five 
patients pretreated with 25 mg. of promethazine and 20 mg. 
of dexamethasone; vertical bars show standard error of the 
mean. 
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Fig. 6. Promethazine (antihistamine) H-1 receptor antagonist. 


since the subjects in the combined group included | 


three who were in their late luteal phase, one in her 
periovulatory period, and one in her early follicular 
phase. Perhaps when the two medications are given 
together, they may complex in vivo, as they do in vitro, 
resulting in an alteration of promethazine's phenothi- 
azine nucleus which could minimize its dopamine 
blocking and subsequent PRL stimulatory effect. The 
two medications combined could also result in an al- 
teration in the stress-induced increased utilization of 
dopamine such that dopamine levels do not fall, thus 
maintaining some inhibitory influence over PRL- 
release. 

The most likely explanation lies in some facet of the 
complex interrelationship involving (1) the physiologic 
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control system of prolactin secretion including dopa- 
minergic, serotonergic, histaminergic, possibly cholin- 
ergic, and other unknown neurotransmission pathways 
in the hypothalamus, higher brain centers, and pitu- 
itary, (2) the ill-defined and nonspecific response to 
surgical stress, and (3) the modification of this interre- 
lationship by pharmacologic agents, which may act at 
multiple sites in different ways, thus altering the final 
input to the PRL-producing cells. - 

The present study suggests that there are agents, 
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when used in combination, that may lower prolactin 
levels. Further studies should be done to assess the 
feasibility of their use in treating patients with hyper- 
prolactinemia. 


The authors express their appreciation to Ms. 
Joanne West for expert technical assistance in perform- 
ing the assays, Mrs. Nancy Schaapveld for editorial as- 
sistance, and Dr. Leon Burmeister for help with statis- 
tical analysis. 
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Human amniotic fluid phosphatidate phosphohydrolase 
activity through normal gestation and its relation to the i 
lecithin/sphingomyelin ratio 


WILLIAM N. P. HERBERT, M.D.* F 
JOHN M. JOHNSTON, Pu.D. 
PAUL C. MacDONALD, M.D. | 
JUAN M. JIMENEZ, M.D. | 
Dallas, Texas | 


In order to evaluate the relationship between the increase in amniotic fluid phosphatidate 
phosphohydrolase (PAPase) specific activity and the increase in the lecithin/sphingomyelin (L/S) 
ratio during normal human pregnancy, PAPase specific activity and the L/S ratio were measured in 
171 amniotic fluid samples obtained from 164 women who were at 17 to 42 weeks' gestation. The 
increase in PAPase specific activity in amniotic fluid is parallel to the increase in the L/S ratio. The 
correlation between PAPase specific activity and the L/S ratio in amniotic fluid from all gestational 
ages is highly significant. The relationship of PAPase specific activity in amniotic fluid to PAPase 
specific activity in gastric fluid was investiqated in a study of 97 newborn infants. A highly significant 
correlation was found between these two values. To ascertain if a relationship exists between the 
specific activity of PAPase in amniotic fluid and the subsequent development of hyaline membrane 
disease (HMD), 223 neonates who were delivered within 72 hours of amniotic fluid collection were 
studied. Only one infant developed HMD out of 170 with amniotic fluid PAPase specific activity ! 
equal to or greater than 50 nmoles of orthophosphate released x mg.~' of protein x hr.~' On the | 
other hand, the finding of an amniotic fluid PAPase specific activity of less than 50 nmoles was of F 
little value in predicting lung immaturity. We believe that these findings are also supportive of the ; 
view that PAPase and surfactant are released from the type Il pneumocyte as a closely related 
structural unit, viz., the lamellar body. (AM. J. OBSTET. GYNECOL. 132: 373, 1978.) LS 





reaction that gives rise to diacylglycerols (diglycerides), 
the cosubstrate in phosphatidylcholine (lecithin) bio- 
synthesis. 

We have examined the activity of PAPase in highly 
purified lamellar bodies isolated from the type II 


THE ACTIVITY of the enzyme phosphatidate phos- 
phohydrolase [PAPase (EC 3.1.3.4)] occupies a central 
role in the biosynthesis of glycerophospholipids. This 
enzyme catalyzes the hydrolysis of phosphatidic acids, a 
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pneumocytes of human and porcine lung, in lamellar 


bodies isolated from human amniotic fluid, and in pur- - 


ified surfactant obtained by lavage of porcine lung tis- 
sue, ? and we have found that the specific activity of 
PAPase was similar in each of these preparations. 
Based on these observations we have suggested that 
PAPase is a functional component of the lamellar 
body.? We have also examined the activity of PAPase in 
rabbit fetal lung tissue and in human amniotic fluid 
throughout gestation.*^? In these studies, it was found 
that the specific activity of PA Pase in lung tissue and in 
amniotic fluid increases at or before the time of aug- 
mented surfactant synthesis. We also have shown not 
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Table I. PAPase specific activity in amniotic fluid 
of fetuses of diabetic mothers at various 


gestational ages 







PAPase specific activity (nmoles of ortho- 
Gestational | phosphate released X mg.~' of protein X hr.~'); 
^ age al distribution by class of maternal diabetes 

delivery 
(wk.) 







32 64 
33 91 71 
34 55 
35 108 
139 
36 38 108 53 
72* 
37 42 
58 108 
68 
77 
82 
118 
168 
38 280 75 
190 
39 
40 62 





*This infant developed hyaline membrane disease. All 
other infants did not. 


only that PAPase catalyzes the hydrolysis of phos- 
phatidic acids to diglycerides, the cosubstrate for phos- 
phatidylcholine biosynthesis, but that PA Pase activity in 
isolated porcine lamellar bodies catalyzes the hydrolysis 
of phosphatidylglycerolphosphate in the synthesis of 
phosphatidylglycerol . Based on these observations, we 
have proposed that PAPase activity has a regulatory 
role in the biosynthesis of the glycerophospholipids 
of surfactant in the maturing fetal lung,? * as it does in 
the biosynthesis of glycerophospholipids in other or- 
gans." Other investigators have also found that 
PAPase specific activity in lung tissue and in amniotic 
fluid increases as gestation advances! '? and Brehier 
and associates" also concluded that PAPase activity 
may serve to regulate the rate of surfactant production. 

In a previous study designed to determine the se- 
quential changes in amniotic fluid PA Pase specific ac- 
tivity during human pregnancy, we found that the in- 
crease in PAPase specific activity in amniotic fluid was 


parallel to the increase in the lecithin/sphingomyelin 


(L/S) ratio,? and that the increase in PAPase specific 
activity preceded the increase in the L/S ratio. In that 
investigation, the subjects comprising the study popu- 
lation were those with Rh isoimmunization with af- 
fected fetuses, a condition which may be associated 
with delayed fetal lung maturation." 

The present study was designed (1) to define the 
relationship of the increase in amniotic fluid PAPase 
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Table II. PAPase specific activity in amniotic fluid 
of fetuses whose mothers had pregnancy-induced 
or chronic hypertension 







Gestational 
age at de- 
livery (wh.) 


PAPase specific activity of 
(nmoles of orthophosphate 
released X mg.~' of protein X hr.~') 





26 95* 

27 9]* 

28 30,* 40* 

29 

30 

31 23,* 29, 361 

32 20,t 40,t 40, 41, 49 

33 20,* 34,t 83, 91 - 

34 34, 38,1 38, 38, 39, 43, 54, 55, 62, 77, 78 

35 47, 88 | Y 

36 30, 42, 46,t 59, 71, 72, 79, 83, 84, 92, 
100, 111, 207 : 

37 34, 37,1 52, 55,t 58, 60, 62, 62, 63, 65, 


68, 70, 75, 80,+ 82, 83, 101, 109, 140, 
141, 165, 168, 216 


38 26, 47, 49, 49, 71, 75, 76, 86, 96, 96, 
104, 107, 112, 190 

39 68, 75 

40 123 

41 

42 77 


ie ee M 
* These infants developed hyaline membrane disease. 


t These infants developed transient tachypnea of the new- 
born. 


specific activity to the increase in the L/S ratio during 
normal human pregnancy; (2) to ascertain if a relation- 
ship exists between the specific activity of PAPase in 
amniotic fluid and the incidence of hyaline membrane 
disease (HMD) in the neonate; and (3) to determine if 
PAPase activity is present in the gastric contents of 
newborn infants, and if so, to compare the specific ac- 
tivity of PAPase in gastric fluid to that found in the 
amniotic fluid obtained immediately before birth. 
Knowledge of the specific activity of PA Pase in the gas- 
tric fluid of the neonate might be useful in predicting 
the status of lung maturity in neonates at risk of de- 
veloping HMD. 


Materials and methods 


Subjects. To investigate the temporal relationship of 
increases in amniotic fluid PAPase specific activity to 
increases in the L/S ratio during normal human preg- 
nancy, 171 amniotic fluid samples were obtained from 
164 women who were from 17 to 42 weeks pregnant. 
None of these women had hypertension, diabetes mel- 
litus, multiple fetuses, Rh isoimmunization with af- 
fected fetuses, or other complications of pregnancy 
thought to be associated with an alteration in the time- 
table of fetal lung maturation. Gestational age was de- 
termined by usual obstetric criteria including men- 
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strual history, uterine size at the time of the initial ob- 
stetric examination, and the time of detection of fetal 
heart tones by auscultation, and by sonography, if per- 
formed. The amniocenteses performed early in gesta- 
tion were conducted for the purpose of obtaining am- 
niotic fluid for genetic studies, or prior to abortion by 
hysterectomy, or for the evaluation of possible eryth- 
roblastosis fetalis. In the case of studies of possible fetal 
involvement because of maternal Rh isoimmunization, 
only those samples from unaffected fetuses were in- 
cluded in this portion of the study. In some subjects 
more than one amniocentesis was performed. Amniotic 
fluid samples were obtained at the time of cesarean 
section only from subjects in whom the cesarean section 
- was performed for obstetric indications, and in no in- 
stance was there evidence of fetal distress. In all sub- 
jects the fetal membranes were intact at the time am- 


.. niotic fluid was collected. 


To investigate the relationship between amniotic 
fluid PAPase specific activity and the subsequent de- 
velopment of HMD, we evaluated the neonatal out- 
come in 223 newborn infants in whom PA Pase specific 
activity was measured in amniotic fluid samples that 
were obtained within 72 hours of delivery. Among 
these 223 neonates, 22 were born of mothers with 
diabetes mellitus (Table I) and 83 were born of 
mothers with pregnancy-induced or chronic hyperten- 
sion (Table II). 

To evaluate PAPase specific activity in the gastric 
fluid of neonates, gastric contents were aspirated from 
97 newborn infants within 10 minutes of birth. In each 
instance amniocentesis had been performed immedi- 
ately prior to delivery, thus allowing for a comparison 
of the PA Pase specific activity in amniotic fluid and in 
gastric fluid of the same subject. In this portion of the 
— study, samples were obtained from fetuses and neo- 
nates of both complicated and uncomplicated preg- 
nancies. 

Collection of samples. The amniotic fluid samples 
collected at a time remote from delivery were obtained 
by transabdominal amniocentesis. Amniotic fluids col- 
lected at the time of cesarean section were obtained by 
transuterine aspiration after incision of the maternal 
abdomen and elevation of the presenting fetal part, but 
before incision of the lower segment of the anterior 
uterine wall. None of the samples was collected trans- 
vaginally. Gastric contents of neonates were obtained 
by-aspiration through a nasogastric tube attached to a 
DeLee trap. Only samples free of visible blood and/or 
meconium were used in this study. Each specimen con- 
tainer was immediately placed in ice water and the 
samples were promptly centrifuged at 4° C. and 700x g 
for five minutes. The supernatant fraction was re- 
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moved and stored at —20* C. except when analyses 
were performed immediately. Under these conditions 
we have found that there was no loss of PA Pase specific 


activity for more than one year. 


Measurement of lecithin/sphingomyelin ratios. 
Phospholipds were extracted from 5 ml. aliquots of 
amniotic fluid according to the procedure described by 
Gluck and associates." Following the addition of cold 
acetone (0.5 ml.), the mixture was centrifuged, the su- 
pernatant fraction removed, and the precipitate dis- 
solved in chloroform spotted on a silica gel HR plate 
containing 5 per cent ammonium sulfate,* and the 
phospholipids were separated by thin-layer chroma- 
tography. The developing solvent contained chloro- 
form, methanol, acetic acid, and water (125:75: 20:10). 
Following development, the thin-layer chromatograms 
were dried in air and the phospholipids were identified 
by charring the plate at 280* C. for 15 minutes. The 
ratio of lecithin to sphingomyelin was calculated from a 
comparison of the density of the charred spots mea- 
sured by transmission densitometry to that of stan- 
dards of known amounts of lecithin and sphingomyelin 
which were chromatographed parallel to the un- 
knowns. 

Phosphatidate phosphohydrolase activity. PAPase 
specific activity was measured in samples of amniotic 
fluid and gastric fluid employing *2P-_labeled phos- 
phatidic acid (PA) as the substrate. The [?P]PA was 
synthesized from y-*P-labeled adenosine triphosphate 
and sn- 1,2-dioleoylglycerol according to the procedure 
of Pieringer and Kunnes."” The [*?P] was diluted with 
nonradioactive grade 1 PA.+ The stable PA substrate 
solution was prepared according to the procedure 
previously described.* The contents of the assay tubes 
were: 0.2 ml. of amniotic or gastric fluid (0.15 to 0.25 
mg. of protein); 0.1 ml. of PA solution (400 nmoles 
containing approximately 25,000 c.p.m.); 0.1 ml. of 
0.4M sodium maleate buffer (pH 6.0); and 0.01 ml. of a 
10 per cent solution of Triton X-100.£ The final vol- 
ume was 0.41 ml. The samples were incubated at 37° C. 
for 30 minutes in a Dubnoff metabolic shaker. All as- 
says were performed in duplicate. The assay was found 
to be linear for 60 minutes at the protein concen- 


trations employed. Protein concentrations were mea- - 
sured by the method of Lowry and colleagues." Fol- 


lowing the incubation, 3 ml. of chloroform-methanol 
(1:1) and 0.5 ml. of a 0.25M MgCl, solution (pH 1.0) 
were added. The contents of the tubes were mixed and 
centrifuged at 800 x g for 10 minutes. One milliliter of 


*L/S Redi-Coats, Supelco, Inc., Bellafonte, Pennsylvania. 
TSigma Chemical Co., St. Louis, Missouri. 
+Rohm & Haas Co., Philadelphia, Pennsylvania. 
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GESTATION (weeks) 


Fig. 1. Changes in PAPase specific activity in human amniotic fluid and its relation to the L/S ratio 


during normal gestation. 


AMNIOTIC FLUID PAPase SPECIFIC ACTIVITY 
(nmoles PO4 released x mg™ protein x hour^) 





AMNIOTIC FLUID 
(Lecithin/sphingomyelin ratio) 


Fig. 2. Amniotic fluid PAPase specific activity of different amniotic fluid L/S ratios through normal 
gestation. The linear regression analysis of these results indicated that the amniotic fluid PAPase 
specific activity varied significantly with L/S ratio, F — 149.3 (df, — 169), p — 0.0001. Regression 
equation of PAPase specific activity (V1) on L/S ratio (V2), determined pd the method of least 


squares, is as follows: V1 = 39.4524 + 8.2607 (V2). 


the 2 ml. upper phase was removed and transterred to 
10 ml. of Bray's liquid scintillation solution and the 
radioactivity in the “P-labeled orthophosphate was as- 
sayed in a Beckman model LS-250 liquid scintillation 
spectrometer.* All assay values were corrected for rea- 
gent blanks by utilizing values obtained in aliquots of 
incubation mixtures in which the enzyme was omitted 


*Beckman Instruments, Inc., Fullerton, California. 


or was inactivated by prior heating of the enzyme 
source at 100* C. for 15 minutes. PAPase specific activ- 
ity is expressed as nmoles of orthophosphate re- 
leased X mg.^! of protein X hr."! : 
Statistical analysis. Statistical analysis of these data 
included the calculation of the mean L/S ratio and 
PAPase specific activity for each gestational age. The 
strength of the linear relationships between PAPase 
specific activities and L/S ratios in amniotic fluids and 
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Table III. Relationship of amniotic fluid PAPase 
specific activity to the subsequent development of 
hyaline membrane diseases (HMD) in the neonate* 








PAPase specific 
activity (nmoles of 
orthophosphate released 
X mg. 'of protein X hr.~') 






No. of neonates 





<39.9 5 (21%) 19 24 
40-44.9 3 (18%) 14 17 
45-49.9 2 (1790) 10 12 
-50  1f(0.69 169 170 
Total 11 


* All amniotic fluid samples were obtained within 72 hours 
of the time of delivery. 

t This baby was born of a mother with Class B diabetes 
melitus. None of the other neonates who developed HMD 
was born of a diabetic mother. 


Table IV. The incidence of hyaline membrane 
disease and amniotic fluid PAPase specific activity 
in various gestational age groups 







Incidence of hyaline membrane 
disease and amniotic fluid PAPase 
specific activity (nmoles of orthophosphate 
released X mg.~' of protein X hr.~') 





















Gestational 
age al «50 =50 
delivery 
27-29 4/4 100 0/0 — 
30-32 3/13 23 0/0 — 
33-35 2/11 18 0/16 0 
36-38 1/13 8 1/77 1.3 
39-4] 0/12 0 0/77 0 


between PAPase specific activities in amniotic fluid and 
those activities in the gastric fluid was assessed by calcu- 
lation of Pearson correlation coefficients. '’ 


Results 


The mean PAPase specific activity and the mean L/S 
ratio at various stages of gestation computed from val- 
ues obtained in 171 amniotic fluid samples from 164 
normal human pregnancies are illustrated in Fig. 1. 
The PAPase specific activity in amniotic fluid was 
found to be fairly constant at a mean of 35 nmoles of 
orthophosphate released x mg.-' of protein X hr.^! 
until approximately 32 weeks’ gestation. Thereafter, 
the PAPase specific activity began to increase, reaching 
a maximum mean value of 100 nmoles of orthophos- 
phate released X mg.~' of protein X hr.~' by 39 weeks’ 
gestation. 

In samples of amniotic fluid obtained from preg- 
nancies of less than 33 weeks’ duration, the mean L/S 
ratio was less than 1. After 33 weeks’ gestation the L/S 
ratio began to increase; the mean of the L/S ratios in 
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AMNIOTIC FLUID PAPase SPECIFIC ACTIVITY 
(nmoles POq released x mg™! protein x hour™*) 


Fig. 3. Gastric fluid PAPase specific activity of various amni- 
otic fluid PAPase specific activities determined at birth. Linear 
regression analysis of these results indicated that the gastric 
fluid PAPase specific activity varied significantly with PAPase 
specific activity of amniotic fluid, F = 55.8 (df, = 1, dfa = 95), 
p = 0.0001. Regression equation of gastric PAPase specific 
activity (V1) on amniotic fluid PAPase specific activity (V2) 
determined by the method of least squares is as follows: 
V] = 31.4247 + 1.013 (V2). 


amniotic fluids from pregnancies of 39 weeks’ duration 
was 6. The increase in the L/S ratio was parallel to the 
increase in PAPase specific activity. The relation be- 
tween amniotic fluid PAPase specific activity as a func- 
tion of the L/S ratio in amniotic fluid from all gesta- 
tional ages is illustrated in Fig. 2. The correlation 
coefficient for the relationship between PA Pase specific 
activity and the L/S ratio is 0.685, p — 0.0001. 

We investigated the relationship between the specific 
activity of PAPase in amniotic fluid and the subsequent 
development of HMD in 223 neonates who were deli- 
vered within 72 hours of amniotic fluid collection. 
Among these 223 newborn infants, 170 had amniotic 
fluid PA Pase specific activities equal to or greater than 
50 nmoles of orthophosphate released X mg.~' of pro- 
tein X hr., ' and of these 53, 10 developed HMD. The 
relationship between the specific activity of amniotic 
fluid PA Pase and the incidence of HMD is presented in 
Table III. The incidence of HMD and the amniotic 
fluid PAPase specific activity in various gestational age 
groups are presented in Table IV. The distribution of 
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Table V. The incidence of hyaline membrane 
disease and gastric fluid PAPase specific activity in 
neonates from various gestational age groups 









Incidence of hyaline membrane 
disease and amniotic fluid PAPase 
specific activity (nmoles of orthophosphate 
released X mg.~' of protein X hr.~') 
Gestational 






age at «50 =50 
delivery 
27-29 1/1 100 0/0 — 
30-32 1/2 i> SO 0/1 0 
33-35 0/1 0 0/11 0 
36-38 0/3 0 0/27 0 
39+ 0/2 0 0/49 0 


infants born of women with diabetes mellitus and those 
born of women with pregnancy-induced or chronic 
hypertension according to gestational age at the time of 
delivery and according to their amniotic fluid PA Pase 
specific activity is shown in Tables I and II. 

The relationship of PAPase specific activity in am- 
niotic fluid to that of PAPase specific activity in the 
gastric fluid of 97 newborn infants is presented in 
Fig. 3. The correlation coefficient for the relationship 
of PAPase specific activity in amniotic fluid and gastric 
fluid is 0.614, p = 0.0001. The incidence of HMD and 
the gastric fluid PA Pase specific activity in various ges- 
tational age groups are presented in Table V. The gas- 
tric fluid PAPase specific activity was less than 50 
nmoles in nine of the 97 newborn infants and two of 
these nine babies developed HMD. In 88 of these 97 
neonates, gastric fluid PAPase specific activity was 
equal to or greater than 50 nmoles and none of these 
88 babies developed HMD. In the two neonates who 
developed HMD, their amniotic fluid PA Pase specific 
activities were 23.4 and 15.8, while their gastric fluid 
PAPase specific activities were 36.3 and 29.8, respec- 
tively. 


Comment 


Phosphatidate phosphohydrolase (PAPase) occupies 
a central and perhaps a regulatory role in the biochem- 
ical maturation of the fetal lung. PAPase catalyzes the 
hydrolysis of phosphatidic acids, a reaction that gives 
rise to sn-1,2-diacylglycerols (diglycerides) and or- 
thophosphate. Diglycerides, in turn, serve as acceptors 
of phosphorylcholine in the biosynthesis of phos- 
phatidylcholines (lecithins). The phosphatidylcholines 
constitute 70 to 80 per cent of the glycerophospho- 
lipids of surfactant. Of the phosphatidylcholines, di- 
palmitoylphosphatidylcholine is the single most sur- 
face-active and most abundant, constituting almost 50 
per cent of the glycerophospholipids of surfactant. 
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PAPase activity present in highly purified lamellar 
body preparations has also been shown to be the 
enzyme that catalyzes the hydrolysis of phosphatidyl- 
glycerophosphate, a reaction that gives rise to the for- 
mation of phosphatidylglycerol. An increase in phos- 
phatidylglycerol content of surfactant may herald an 
advanced stage of lung maturation.'* It has been sug- 
gested that phosphaudylglycerol, which also possesses 
surface-active properties," may serve to stabilize the 
lipoprotein, surfactant. "° 

In this study, we found that the relationship between 
amniotic fluid PAPase specific activity and the L/S ratio 
during normal human pregnancy was similar to that 
found previously in a study of pregnancies complicated 
by Rh isoimmunization with fetal erythroblastosis.? In 
the earlier study, it was found that the increase in am- 
niotic fluid PA Pase specific activity preceded the time 
of the increase in the L/S ratio by approximately one 
week, and in the present study we again found that the 
increase in PAPase specific activity preceded the in- 
crease in the L/S ratio. In the former study amniotic 
fluid samples were obtained sequentially from 21 sub- 
jects, whereas in the present study more than one am- 
niotic fluid sample was available from only a few sub- 
jects. In both studies the increase in amniotic fluid 
PAPase specific activity was parallel to the increase in 
the amniotic fluid L/S ratio, and a highly significant 
correlation was found between the amniotic fluid 
PA Pase specific activity and the L/S ratio. 

PAPase activity and the glycerophospholipids of sur- 
factant are present in the gastric fluid of newborn in- 
fants. We presume that fetal swallowing of amniotic 
fluid and oropharyngeal fluids containing pulmonary 
secretions accounts for this finding. Previously we 
demonstrated that the specific activity of PAPase in 
nasopharyngeal fluid of the neonate was four to five 
times greater than the PAPase specific activity of its 
amniotic fluid? The higher PAPase specific activity in 
the gastric fluid compared to that of amniotic fluid is 
likely due to swallowing of lamellar body-enriched 
lung secretions present in the oropharynx. Others have 
shown that the L/S ratio is higher in gastric fluid than 
in amniotic fluid.” Since only two of the 97 newborn 
infants in whom PAPase specific activity was measured 
in their gastric aspirates developed HMD, we are un- 
able to evaluate the potential clinical usefulness of this 
measurement in predicting the likelihood of the sub- 
sequent development of HMD among neonates at risk. 
However, it is interesting to note that in 88 of the 97 
infants the gastric fluid PAPase specific activity. ex- 
ceeded 50 nmoles of orthophosphate released x mg.'' 
of protein X hr.~' and that none of these babies de- 
veloped HMD. 








In this study, 170 of 233 fetuses had amniotic fluid 
PAPase specific activities equal to or greater than 50 
nmoles of orthophosphate released x mg.~! of pro- 
tein X hr.,"' and only one of these developed HMD 
after birth. (This baby was born after 36 weeks' gesta- 
tion to a mother with Class B diabetes mellitus.) On the 
other hand, 53 of the 223 fetuses had amniotic fluid 
PAPase specific activities of less than 50 nmoles of or- 
thophosphate released x mg. ' of protein X hr.,~' and 
among these, 11 (21 per cent) developed HMD after 
birth and eight (15 per cent) developed transient 
tachypnea. Nine babies with transient tachypnea of the 
newborn had amniotic fluid PAPase specific activities of 
greater than 50 nmoles. Thus, when the amniotic fluid 
PAPase specific activities was greater than 50 nmoles of 


orthophosphate released x mg.^' of protein X hr.."! 


HMD rarely developed. On the other hand, the finding 
of an amniotic fluid PA Pase specific activity of less than 
50 nmoles was of little value in predicting lung im- 
maturity. 

From the findings of this study, together with those 
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of previous investigations," ?' we conclude that: 
(1) PAPase activity is present in human amniotic fluid; 
(2) the increase in PAPase specific activity is parallel to 
the increase in the amniotic fluid L/S ratio; (3) there is a 
highly significant correlation between amniotic fluid 
PA Pase specific activity and the L/S ratio; (4) when the 
amniotic fluid PA Pase specific activity is greater than 50 


nmoles, the subsequent development of HMD is ex- 


tremely rare; and (5) when PAPase specific activity in 
the gastric fluid of the neonate is greater than 50 


nmoles, the subsequent development of HMD is ex- 


tremely rare. We believe that these findings are also 
supportive of the view that PA Pase and surfactant are 
released from the type II pneumocyte as a closely re- 
lated structural unit, viz., the lamellar bodv. 
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The effect of oral contraceptive treatment on the 
serum concentration of dehydroisoandrosterone sulfate 
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Dehydroisoandrosterone sulfate (DS), the major C,,-steroid in the human circulation, was measured 
in serum obtained from blood samples collected daily (8 to 10 A.M.) throughout the menstrual cycles 
of eight normal, presumably ovulatory women and daily throughout the treatment cycles in four 
women taking an oral contraceptive (norethindrone, 1 mg., plus mestranol, 80 mcg.). The serum 
concentrations of DS in the ovulatory women ranged from 1,025 to 4,200 ng. per milliliter; mean, 
2.062 + 137 ng. per milliliter (mean and standard error; n = 213). Serum DS concentrations during 
the follicular and luteal phases of the menstrual cycles of these women were similar. In women 
taking the oral contraceptive, the plasma DS concentrations ranged from 475 to 1,400 ng. per 
milliliter (mean, 895 + 83; n = 119). The 24 hour secretory pattern of DS was evaluated in one 
subject during a nontreatment cycle and again after 20 days of oral contraceptive treatment. In this 
subject, the mean serum DS level was 34 per cent lower during oral contraceptive treatment than 
the level before treatment. The decrease in the serum concentration of DS during oral contraceptive 
treatment likely results from a reduction in adrenal DS secretion since DS secretion by the normal 
human ovary is negligible and ovarian dehydroisoandrosterone secretion is small. Therefore, it is 
likely that the reduced serum DS levels in women taking oral contraceptives are the consequence of 
reduced adrenal secretion of DS resulting from reduced release of adrenocorticotropic hormone. 


(AM. J. OBsTET. GYNECOL. 132: 380, 1978.) 


TREATMENT WITH oral contrace ptives, consisting of a 
combined preparation of a synthetic estrogen plus a 
synthetic progestin, produces a blocking effect on 
gonadotropin release through feedback inhibition in 
the hypothalamus and/or anterior pituitary. Indeed, it 
is by suppression of pituitary gonadotropin release that 
ovarian steroidogenesis is reduced, ovulation inhibited, 
and contraception achieved. While plasma cortisol 
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levels are increased during oral contraceptive treat- 
ment, it has been demonstrated that there is a decrease 
in the secretory rate of cortisol in such treated women. ' 
These findings are attributable to the estrogen-medi- 
ated increase in hepatic production of transcortin (the 
high-affinity, plasma cortisol-binding globulin) to- 
gether with an increase in the level of free cortisol? 
which may effect a reduction in adrenocorticotropic 
hormone (ACTH) release.? Furthermore, treatment 
with progestational agents alone is associated with sup- 
pression of the secretion of cortisol by the adrenal cor- 
tex, presumably by influencing, directly or indirectly, 
the release of the tropic hormone, ACTH.* 

Little is known of the effect of oral contraceptive 
treatment on the secretion of adrenal C;,-steroids. The 
most abundant adrenal C;4-steroid in the man is de- 
hydroisoandrosterone sulfate (DS) and its synthesis is 
presumed to occur principally in the reticular zone of 
the adrenal cortex in response to the action of ACTH. 
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From the results of studies on an adrenalectomized 
woman, itis known that little or no DS is secreted by the 
normal human ovary,’ and only small amounts of 
dehydroisoandrosterone are secreted by the normal 
ovary.® 

The present study was designed to assess the effect 
of oral contraceptive treatment (norethindrone, 1 mg., 
plus mestranol, 80 mcg.) on the rate of secretion of DS 
by the human adrenal cortex. 


Materials and methods 


Blood samples. Antecubital venous blood was ob- 
tamed daily between 8 and 10 a.m. from eight normal, 
presumably ovulatory women and from four women 
taking the oral contraceptive. The blood was allowed to 
clot and the serum was separated and stored at —20° C. 
until assayed. In one subject, on two occasions, blood 
was also obtained at 20 minute intervals over 24 hours 
following the technique of Weitzman and colleagues.’ 
In the first study, this woman had not been taking the 
oral contraceptive, but in the second study she had 
been taking the oral contraceptive for 20 days. She was 
acclimated to the environment of the General Clinical 
Research Center of Parkland Memorial Hospital, Dal- 
las, Texas, for 16 hours prior to beginning blood col- 
lection. 

Steroid measurements. Serum DS and cortisol were 
quantified by direct radioimmunoassay employing pro- 
cedures described by Milewich and associates* and by 
Gomez-Sanchez and associates.? The data were ana- 
lyzed statistically using the Mann-Whitney U test. ° 


Results 


Mean serum DS concentrations in eight presumably 
ovulatory women measured daily during the menstrual 
cycle [2,062 + 137 ng. per milliliter (mean and stan- 
dard error; n = 213; range, 1,025 to 4,200 ng. per mil- 
liliter)] were compared with those of four women tak- 
ing oral contraceptives [895 + 83 ng. per milliliter 
(n = 119; range, 475 to 1,400 ng. per milliliter)] (Fig. 
1). The difference in DS concentration between the two 


groups is significant, p < 0.001. Thus, in the women - 


taking oral contraceptives, the mean serum DS concen- 
tration was 57 per cent lower than the mean serum DS 
concentration in untreated women. There were no 
notable variations in DS concentration during the 
menstrual cycle in the presumably ovulatory women. 
The 24 hour pattern of serum DS levels was evalu- 
ated during days 15 and 16 of a nontreatment, 
presumably ovulatory menstrual cycle of one subject. 
Serum cortisol concentrations were also measured in 
each of these blood specimens (Fig. 2). The highest 
levels of serum DS were found in blood samples col- 
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Fig. 1. Daily mean concentrations of dehydroisoandrosterone 
sulfate measured throughout the ovarian cycles of eight 
presumably ovulatory young women (e e) and in four 
young women taking oral contraceptives (o----o). LH, luteiniz- 
ing hormone. 





lected at the beginning of the study, i.e., at the time of 
insertion of the catheter, 5 cm. in length, into the an- 
tecubital vein. We attribute this finding to a "stress- 
related" phenomenon that brought about increased 
ACTH release (Figs. 2 and 3). No true episodic DS 
secretion could be identified in this subject, presumably 
because of the relatively long half life of plasma DS (six 
to eight hours)!'; however, a gradual downward trend 
in DS concentrations during the day was apparent. DS 
concentrations were highest in the afternoon and, after 
a decline, began to rise again approximately two hours 
prior to awakening. In this woman the nontreatment, 
24 hour secretory pattern of DS was compared to a 94 
hour DS secretory pattern obtained on the 20th day of 
oral contraceptive treatment (Fig. 3). The mean DS 
concentration during the 24 hoursin the nontreatment 
study was 1,973 ng. per milliliter, and the mean DS 
concentration during 24 hours while taking the oral 
contraceptive was 1,303 ng. per milliliter, a 34 per cent 
reduction in the mean serum DS concentration. The 
difference in DS concentrations in the two studies was 
significant, p < 0.001. It is noteworthy that there were 
qualitative similarities in the DS secretory patterns in 
this subject before and during oral contraceptive 
treatment. 

Adrenal DS secretion appears to be regulated 
primarily by the same trophic agent that controls the 
synthesis of cortisol, namely ACTH. This view is sup- 
ported by the qualitatively similar patterns of serum DS 
and cortisol concentrations over a 24 hour period (Fig. 
2). Both cortisol and DS serum concentrations were 
elevated immediately after the insertion of the catheter 
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into the antecubital vein, and this was followed by 
episodes of cortisol secretion that in general appear to 
coincide with the levels of serum DS (Fig. 2). Cortisol 
concentrations fell to nearly undetectable levels during 
the early hours of sleep but began to rise prior to awak- 
ening. This rise in cortisol secretion occurred simulta- 
neously in time with the rise in DS concentrations. 


Comment 


The treatment of women with oral contraceptives is 


associated with an almost complete suppression of 


luteinizing hormone and follicle-stimulating hormone 


release and a partial suppression of ACTH release,” the 
latter occurring either by direct disturbance of synthe- 
sis and/or release of ACTH or indirectly through an 
effect on corticotropin releasing factor. As a conse- 
quence of the decreased plasma level of ACTH, adre- 
nal cortical function is diminished and there is a de- 
crease in cortisol and DS secretion. While cortisol 
serum concentrations are elevated during oral cen- 
traceptive treatment as a consequence of decreased 
clearance of plasma cortisol, DS serum concentrations 
are reduced. Plasma DS is bound nonspecificially to 
albumin and there is no known major, rapid, irrevers- 
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ibie pathway of clearance induced by estrogen-proges- 
tin therapy. Thus, the substantial reduction in serum 
DS concentration during oral contraceptive treatment 
is likely not accounted for by an increase in its meta- 
bolic clearance rate. The diminished DS secretion dur- 
ing oral contraceptive treatment appears to be the con- 
sequence of decreased ACTH release and perhaps 
other intra-adrenal factors. 

Bulbrook and colleagues’? found plasma DS concen- 
trations to be significantly reduced in women receiving 
combined oral contraceptive therapy when compared 
to age-matched normal controls. Bulbrook and Hay- 
ward" have also shown that urinary excretion of 11- 
deoxy-17-ketosteroids in women receiving combined 
oral contraceptives is subnormal. The latter finding is 
supportive of the view that the decrease in plasma con- 
centration of DS in women taking combined oral con- 
traceptives is not due to an increase in the metabolic 
clearance rate but rather is due to a decrease in adrenal 
secretion of DS. 

Mahajan and co-workers" studied the plasma DS 
levels in castrate women before and three days and 
three weeks after treatment with 200 mcg. of ethinyl 
estradiol daily. These investigators found no significant 
change in serum DS levels during estrogen treatment. 
Anderson and Yen” measured serum DS levels in five 


. women during estradiol infusions and after treatment 


with ethinyl estradiol, 50 mcg. daily, for four to six 
weeks and found very little variation in serum DS levels 
during estrogen treatment. Abraham and Maroulis! 
found significantly higher serum DS levels in a group 
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of postmenopausal women taking stilbestrol or conju- 
gated estrogens than in a group of postmenopausal 
women who took no estrogen. Thus, it appears that the 
significant reduction in serum DS levels in women tak- 
ing the combined form of the oral contraceptive, i.e., a 
synthetic estrogen plus a synthetic progestin, cannot be 
attributed to estrogen action alone. It is possible that 
the suppression of DS secretion noted in our study and 
by Bulbrook and his co-authors’? is related in part to 
the effects of the progestin component of the com- 
bined oral contrace ptive. 

We believe that the findings of this study may have a 
significant bearing on the diagnosis of androgen excess 
and treatment of women with this problem. From a 
diagnostic standpoint, it is apparent from the results of 
these studies that "differential suppression" of the ad- 
renal and ovary for purposes of assessing the source of 
androgen excess is unrealistic. If the combination-ty pe 
oral contraceptives are utilized to effect ovarian sup- 
pression, the secretion of adrenal Cy -steroids is also 
reduced. However, treatment with the combination 
oral contraceptive for patients with constitutional hir- 
sutism or with hirsutism due to androgen excess arising 
from ovarian or adrenal functional disorders may ef- 
fect a suppression of both ovarian and adrenal andro- 
gen secretion. 


The authors are grateful to Mrs. Ellen Landfear for 
her editorial assistance in the preparation of this manu- 
script. The authors express gratitude to Debra Brad- 
held, George Crowley, Loretta Dice, and Lyle Larson 
for their dedicated technical assistance. 
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The relationship of changes in mammary blood flow 
and plasma progesterone at the time of parturition 


in the ewe 


LAURENCE I. BURD, M.D. 
KATSUHIKO TAKAHASHI, M.D. 
KATHLEEN WARD, M.S. 
GEORGIA ASCHERMAN, M.D. 
SUSAN DOWERS, B.S. 
ANTONIO SCOMMEGNA, M.D. 
Chicago, Illinois 


Previous studies indicate that there is a fall in maternal plasma progesterone and a marked 

increase in mammary blood flow (MBF) at the time of parturition in ewes. In this experiment the role 
of progesterone as a cause of this increase in MBF was investigated. Progesterone was infused (9.9 
mcg. per minute) into a branch of the mammary artery in five sheep during the induction of 
premature labor by fetal dexamethasone infusion (1 mg. per 24 hours) to prevent the normal fall in 
concentration of local mammary artery progesterone. Five ewes used as controls received a mammary 
artery infusion of cholesterol (9.9 mcg. per minute). In the cholesterol-infused group MBF increased 
significantly from baseline values after 13 + 4 hours (mean - standard error) to a peak flow of 

235 + 9 ml. per minute. In the group receiving the progesterone the increase in MBF was delayed 
to 35 + 7 hours, reaching only 161 + 22 ml. per minute. These results were significantly different 
from control group results (p < 0.01). This study suggests that the fall in maternal plasma 
progesterone which occurs at the time of parturition may play a role in the increase in MBF that 
occurs prior to the onset of labor, delivery, and lactogenesis. (AM. J. OBSTET. GYNECOL. 


132: 385, 1978.) 


IN OUR LABORATORY previous long-term studies in 
sheep, with electromagnetic flow probes implanted 
around the mammary artery, indicate that there is a 
marked increase in blood flow to the maternal mam- 
mary gland from 90 to 310 ml. per minute approxi- 
mztely two to three weeks prior to the onset of spon- 
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taneous labor and delivery.! When premature labor is 
induced by the infusion of dexamethasone (1 mg. per 
24 hours) into the fetus, a similar increase in mammary 
blood flow (MBF) occurs over a period of 56 hours.’ 
Coincident with this increase of MBF are changes in 
maternal plasma hormonal concentrations of prolactin, 
progesterone, and estradiol-178. Prolactin increases 
from 45 to 489 ng. per milliliter, uterine and jugular 
venous progesterone levels decrease from 58 to 3 and 
20 to 2 ng. per ml., respectively, and estradiol-178 in- 
creases from 80 to 211 pg. per milliliter.? 

We have determined that changes in plasma prolac- 
tin concentrations do not seem to influence the increase 
in MBF.* Changes in MBF and maternal plasma prog- 
esterone concentrations are early events in the physi- 
ology of parturition and may be causally related. In this 
study we attempted to investigate the effect of proges- 
terone on the mammary circulation. Our hypothesis 
was that the decrease in progesterone which occurs 
prior to the onset of spontaneous or induced labor and 
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Fig. 1. Schematic display of ewe and fetus. Electromagnetic flow probes around mammary arteries 
are connected to flowmeters. Amniotic fluid catheter is connected to a pressure transducer. Signals 
from flowmeter and pressure transducer are displayed on a pen recorder. Catheter in the fetal 
lateral tarsal vein for infusion of dexamethasone and in a branch of the mammary vein for infusion 
of progesterone (experimental ewes) or cholesterol (control ewes). Blood sampling in catheters 
placed in maternal right and left mammary veins and uterine vein. In some cases catheters were 
placed in maternal femoral artery and/or jugular vein. 


delivery may facilitate the increase in MBF. To prove the start of fetal dexamethasone administration. A 
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this we attempted to alter the normal physiologic 
events by infusing progesterone into a branch of the 
mammary artery during prematurely induced parturi- 
tion. In this way we hoped to maintain a high concen- 
tration of progesterone in the mammary circulation to 
see if this would prevent the increase in MBF during 
parturition. 


Materials and methods 

Experimental preparation. In 10 ewes of mixed 
breed, electromagnetic flow probes were implanted 
around both mammary arteries. A catheter (0.58 mm. 


second group of five ewes served as controls. These 
animals received a mammary artery infusion of choles- 
terol prepared in the same solution which was adminis- 
tered at the same rate and concentration as the proges- 
terone infusion. 

Surgery. Animals were starved for 48 hours prior to 
the surgical procedure. With the animal under spinal 
anesthesia (6 mg. of Pontocaine* in hyperbaric glucose) 
and sedation with intravenous pentobarbital (5 mg. per 
kilogram of body weight), catheters were placed into 
the uterine and jugular veins and femoral artery. Fol- 
lowing incision of the uterus, catheters were placed in a 


inner diameter by 0.96 mm. outer diameter) was placed lateral tarsal vein of the fetus and into the amniotic 
* in the lateral tarsal vein of the fetus for dexamethasone cavity. Electromagnetic flow probest were then placed 
E. infusion. Larger catheters (0.86 mm. inner diameter by around the mammary artery by use of previously de- 
b 1.27 mm. outer diameter) were placed in a branch of scribed techniques." ? The external pudic artery was 
4 the maternal external pudic (mammary) artery for the then identified at a point where it divided into a small 
E infusion of progesterone and into the amniotic cavity branch, the subcutaneous abdominal artery, and a 
" for the measurement of intrauterine pressure. Blood larger branch, the mammary artery. The former runs 


«a 


under the internal oblique muscle along the peri- 
toneum, while the latter provides the major blood 
supply to the mammary gland.* A small portion of the 
internal abdominal oblique muscle was reflected ceph- 
alad and catheters were placed into the subcutaneous 
abdominal artery and vein. The tips of these catheters 


sampling catheters of similar diameters were placed in 
the right and left mammary veins, uterine vein, and in 
some animals in the jugular vein or femoral artery for 
determination of maternal progesterone concentra- 
| tions (Fig. 1). 

b In all animals premature labor was induced by the 
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i infusion of dexamethasone into the fetus. In five ewes were positioned at the bifurcation of the external pudic 

E, (110 to 135 days’ gestation) an infusion of progesterone 

2 mixed in a vehicle solution was begun at a rate of 10 *Winthrop Laboratories, New York, New York. 

2 mcg. per minute into a maternal mammary artery at Micron Instruments, Inc., Los Angeles, California. s 
| 
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Fig. 2. Per cent change of MBF from baseline values during fetal dexamethasone infusion (per cent 
infusion time) in animals receiving infusion of cholesterol (control) or progesterone (experimental) 


into the mammary artery. 


Table I. Comparison of changes in MBF (mean + standard error) in animals receiving mammary 


artery infusions of cholesterol or progesterone 








Cholesterol- Progesterone- 
infused animals infused animals Significance 
Baseline MBF (ml./min.) 74+ 11 91+ 17 Not significant 
Time to significant increase in MBF (hr.) 13 +4 355-0 p < 0.01 
Peak MBF (ml./min.) 234 + 7 161 + 22 p < 0.01 





artery and vein. This allowed direct administration of 
medication into the mammary artery and withdrawal 
of blood from the mammary vein. 

During the procedure ampicillin (500 mg.) was in- 
jected into the amniotic cavity. The animals received 
penicillin (600,000 U.) and streptomycin (0.5 Gm.) 
immediately following operation and on the next three 
postoperative days. Mammary artery flow probes and 
catheters were stored in plastic pouches pinned to the 
animal's flank. Catheters were flushed daily with hepa- 
rin (100 U. per milliliter to maintain patency. Following 
operation, the animals were fed water and food ad 
libitum and remained in rectangular stalls in the lab- 
oratory. A period of recovery lasting five to seven days 
was allowed before experiments were begun. 

Physiologic measurements. On the day of induction 
of premature labor, MBF was monitored for a period 
of two hours prior to beginning of fetal dexamethasone 
administration. Thereafter, MBF was monitored con- 
tinuously; however, only the data obtained while the 


animal was standing were used to calculate mean 
hourly MBF. 


A continuous recording of intrauterine pressure was 
obtained on the day prior to and during the period of 
induction of premature parturition. The appearance 
of frequent uterine contractions of 5 to 10 mm. Hg 
intensity was used to mark the onset of labor. 

During the control period and at one- to six-hour 
intervals during fetal dexamethasone infusion, blood 
(5 ml.) was withdrawn from sampling catheters in the 
maternal mammary veins, in the uterine vein, and in 
some animals from the jugular vein and/or femoral 
vein. Samples were placed in heparinized tubes and 
plasma was separated after centrifugation (4? C.) at 
2,200 x g for 20 minutes. Plasma samples were stored 
at —20° C. until hormonal analyses were performed. 

Preparation and administration of infusates. A so- 
lution of dexamethasone was prepared by mixing 2 
mg. of this steroid* in 34.4 ml. of sterile saline. This 
was administered continuously to the fetus at a rate of 
0.0123 ml. per minute by infusion pump.? 


*Hexadrol, Organon, Inc., West Orange, New Jersey. 
*tHarvard Apparatus Co., Millis, Massachusetts. 
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A solution of progesterone (2.5 mg. per milliliter) 
was prepared according to the protocol of Resnick.” 
Two hundred and fifty milligrams of progesterone* 
were dissolved in 100 ml. of absolute ethanol, and 26.8 
ml. of this solution were added to a solution consisting 
of 180 ml. of propylene glycolt (0.1 mg. per milliliter), 
160 ml. of 25 per cent human serum albumin, and 
640 ml. of isotonic saline.§ 

This resulted in a solution with a progesterone con- 
centration of 66.6 mcg. per milliliter that was infused 
into the mammary artery in a 50 ml. plastic syringe at a 
rate of 0.149 ml. per minute. Therefore, the animals 
received 9.9 mcg. of progesterone per minute into the 
mammary circulation. 

A solution of cholesterol! was prepared in a similar 
manner and infused at the same rate as progesterone 
into control animals. All infusates were mixed im- 
mediately prior to the start of the induction of prema- 
ture labor. Progesterone and cholesterol solutions were 
mixed continuously with a magnetic mixer. 

EC Radioimmunoassay. The method for the determi- 
nation of progesterone concentrations has been re- 
ported previously.? In this experiment the coefficient 
of variation of all assays was 14 per cent. Intra-assay 
variability was determined from the square of the stan- 
dard deviation of replicate determinations obtained in 
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*Sigma Chemical Co., St. Louis, Missouri. 
tMatheson, Coleman & Bell, Norwood, Ohio. 
tArmour Pharmaceutical Co., Phoenix, Arizona. 
§Travenol Laboratories, Morton Grove, Illinois. 
'Sigma Chemical Co., St. Louis, Missouri. 
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Fig. 3. Concentration of progesterone in the mammary vein of one animal receiving progesterone 
compared to that in one control animal receiving cholesterol. 


one assay containing 12 samples. The coefficient of var- 
iation was 8.5 per cent. Assay sensitivity, calculated as 
the 95 per cent confidence level of the procedural 
blank, averaged 16 pg. per tube. Recovery throughout 
the method averaged 95.6 per cent. 


Results 


Mammary blood flow. Changes in MBF (mean + 
standard error) during the period of fetal dexametha- 
sone administration in the progesterone-and choles- 
terol-infused animals are presented in Table I. 
Baseline MBF was similar in both groups. A significant 
increase in MBF, defined as a value that exceeded the 
mean plus twice the standard deviation of the control 
flow, was noted after 13 + 4 hours in the control ani- 
mals, while this increase was delayed until 35 + 7 hours 
in the animals receiving progesterone. Mammary blood 
flow reached a peak of 235 + 9 ml. per minute in con- 
trol ewes, while peak MBF was only 161 + 22 ml. per 
minute in the experimental group. Comparison of the 
per cent change from control MBF during dexametha- 
sone administration (per cent infusion time) for both 
groups is displayed in Fig. 2. 

Progesterone. 

Mammary vein. Blood samples from the maternal 
mammary vein on the side of infusion were obtained 
consistently in only two sheep. In these experimental 
animals, one from the cholesterol- and one from the 
progesterone-infused group, progesterone concen- 
trations were higher than the concentration in the con- 
trol animal (Fig. 3). 

Mammary artery. No attempt was made to obtain 
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Fig. 4. Concentrations of progesterone in the uterine vein of animals receiving progesterone (N — 4) 


or cholesterol (N — 4). 
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Fig. 5. Progesterone concentrations in the peripheral circulations (jugular vein or femoral am of 
animals receiving either progesterone (N — 3) or cholesterol (N — 3). 


blood samples from the mammary artery on the side of 
infusion. In none of the animals were we able to consis- 
tently obtain maternal mammary artery blood samples 
from the contralateral side. 

Uterine vein. Progesterone concentrations deter- 
mined for four animals in each group are displayed in 
Fig. 4. Uterine venous progesterone concentrations in 
the animals that received progesterone are consistently 
higher than those in the control animals. 

Jugular vein and/or femoral artery. As in previous ex- 
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periments?? there was no significant difference be- 
tween progesterone concentrations obtained in simul- 
taneously drawn samples from the jugular vein or 
femoral artery. These values have been pooled for 


analysis of progesterone concentrations in the 


peripheral circulations of three animals that received 


progesterone and three cholesterol-infused animals 
(Fig. 5). Progesterone concentrations were higher in 
the former group than in the latter. 

Labor and delivery. The time from the start of fetal 
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Fig. 6. Time from the start of fetal dexamethasone infusion 
until the onset of labor, and the duration of labor in choles- 
terol-infused animals (N = 5) and ewes receiving progester- 
one (N = 5). 


dexamethasone infusion until the time of the onset of 
labor was 43 + 2 hours in animals that received choles- 
terol and 48 + 3 hours in the animals that received 
progesterone (p < 0.1, p> 0.05). The duration of 
labor in both groups was 11 + 2 hours. These results 
are displayed in Fig. 6. 


Comment 


The results of this study confirm once again that 
there is a marked increase in MBF during the induc- 
tion of premature labor by administration of dexa- 
methasone to the fetal lamb. Since MBF increases prior 
to both spontaneous and induced labor and delivery, it 
is possible that these events of parturition are causally 
related. Our attempts to find the exact cause of the 
increase in blood flow to the mammary gland have re- 
vealed that MBF is neither altered by direct infusion of 
dexamethasone to the mother nor related to change in 
uterine blood flow.' Reduction of maternal prolactin 
concentrations by maternal administration of 2-Br-a- 
ergocryptine did not alter the normal increase in MBF 
observed during parturition.” We chose to study the 
relationship between plasma progesterone concen- 
trations and mammary blood flow for several reasons. 
First, it has been shown that progesterone can 
influence mammary gland metabolism, specifically the 
concentrations of lactose synthetase®; also there is evi- 
dence that a decrease of progesterone is required prior 
to the onset of lactogenesis in the rat.’ A second reason 
concerns the association between the changes in MBF 
and maternal plasma progesterone concentrations. We 
have previously described a rapid fall in maternal 
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plasma progesterone concentrations prior to spon- 
taneous and induced labor.” The decrease in proges- 
terone and the increase in MBF appear to be tempor- 
ally related. Finally, the maintenance of high concen- 
trations of progesterone in the circulation of another 
reproductive organ, the uterus, has been shown to 
lower the baseline blood flow? as well as inhibit the 
increase of blood flow that follows the local or systemic 
administration of estrogen.” * 

In this study maintenance of high progesterone con- 
centrations in the mammary circulation appeared to 
alter the normal changes that occur in MBF at the time 
of parturition. The results indicate that in the group of 
animals who received progesterone infusions there was 
both a delay in the time from the start of labor until a 
significant increase in MBF occurred and blunting of 
the peak blood flow attained in the progesterone vs. 
cholesterol-infused animals. 

When comparing results of progesterone concen- 
trations in the mammary, uterine, and peripheral cir- 
culations of the animals in the experimental vs. control 
groups, it is apparent that the infusion of progesterone 
at 9.9 mcg. per minute increased the systemic concen- 
tration of this steroid. Consequently, we cannot assume 
that the effect of progesterone on MBF was entirely 
local. It is possible that progesterone affected a distant 
target organ, which may have responded to alter in 
some way the normal response of MBF during parturi- 
tion. We can however hypothesize two direct mecha- 
nisms by which this hormone could affect MBF. First, 
Hsueh and associates? have demonstrated that admin- 
istration of progesterone can reduce the concentration 
of cytoplasmic estrogen receptors. Although there has 
been no direct evidence that estrogen plays a role in the 
increase in MBF that occurs during parturition, Rosen- 
feld and colleagues * have demonstrated that 
estradiol-178 can produce a marked increase in MBF 
in an unstressed, oophorectomized, nonpregnant 
ewe.! In our experiments it is possible, therefore, that 
the administration of progesterone reduced estrogen 
receptors and thereby decreased the effect that estro- 
gen might have on increasing MBF during parturition. 

A second hypothesis involves the neuronal control 
of MBF. Houvenaghel? has demonstrated that the 
mammary circulation responds to catecholamines. 
Studies by Moawad and co-workers'® indicate that the 
response of reproductive tissue to catecholamines may 
vary according to the presence or absence of proges- 

terone. It is therefore possible that this may be another 
mechanism that influences MBF during parturition. 

Since uterine venous concentrations of progesterone 
were elevated in animals that received this steroid, we 

examined our data to see if there was any effect on the 
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timing of the initiation of labor. Although there was a 
trend to a slightly longer time from the start of the 
dexamethasone infusion until the start of labor in the 
ewes that received progesterone, the results were not 
significantly different from control values. These re- 
sults are interesting since Liggins and colleagues" have 
demonstrated inhibition of the effect of dexametha- 
sone upon the induction of labor following the admin- 
istration of high doses of progesterone. It is possible 
that the time from the start of dexamethasone infusion 
until the initiation of labor may be related to the con- 
centration of progesterone in the uterine circulation. 
Finally, it is important to note that the use of choles- 
terol infusion in our control animals did not alter the 
response of the mammary circulation to the induction 
of premature parturition. There was no difference in 
the time from the start of dexamethasone infusion 
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until a significant increase in MBF was obtained or in 
the peak level of MBF obtained when the results for 
these animals were compared to those for animals that 
had undergone induction of premature parturition 
without cholesterol infusion in previous experiments.' 

The findings of this study demonstrate for the first 
time that maintenance of a high progesterone concen- 
tration in the mammary artery can reduce and delay 
the increase in MBF that occurs at the time of parturi- 
tion. This study appears to indicate that the normal 
decrease of maternal progesterone which occurs at the 
time of parturition in the sheep may play a role in 
permitting the marked increase in MBF that occurs 
prior to labor, delivery, and lactogenesis. 


The authors thank Dr. Gayle Orczyk for the gift of 
the progesterone antibody (P-293). 
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Study of the kinetics of conversion of maternal 
plasma dehydroisoandrosterone sulfate to 
16a-hydroxydehydroisoandrosterone sulfate, 


estradiol, and estriol 


JAMES D. MADDEN, M.D. 
NORMAN F. GANT, M.D. 
PAUL C. MACDONALD, M.D. 
Dallas, Texas 


The transfer constants of conversion of maternal plasma dehydroisoandrosterone sulfate to estradiol 
([p]PS.E*) and to 16,OH-dehydroisoandrosterone sulfate (fhe) and of maternal plasma 
16,0H-dehydroisoandrosterone sulfate to estriol ([p]'®O#DS ©) were measured in women late in 
pregnancy. The mean [p]'°HOS-©:, 0.17, was considerably less than the mean [P] PSF, 0.29. 
However, the extent of 16,-hydroxylation of maternal plasma dehydroisoandrosterone sulfate was 
great, the mean DI MO being 0.36. (AM. J. OBSTET. GYNECOL. 132: 392, 1978.) 


WITH RESPECT TO steroid biosynthesis, the placenta 
is an incomplete endocrine organ." * Whereas the ad- 
renal glands and the gonads possess the capacity for de 
novo synthesis of steroids, the placenta is dependent 
upon an external supply of plasma C;,-steroids, which 
are derived from the secretions of the fetal and mater- 
nal adrenals for estrogen formation," ? and the pla- 
centa is dependent upon maternal plasma cholesterol 
for progesterone formation.’ Indeed, nearly all estro- 
gen secreted by the human placenta arises from the 
aromatization of Cy,-steroids derived from the fetal 
and maternal circulations. During the final few weeks 
of human gestation, approximately half of placental 
estradiol (E;) formation can be accounted for by the 
utilization of maternal plasma dehydroisoandrosterone 
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sulfate (DS) and half can be accounted for by the utili- 
zation of fetal plasma DS? 

In addition to the secretion of Es, the human pla- 
centa secretes large quantities of estriol (E3); and ap- 
proximately 90 per cent of the E; that enters the ma- 
ternal compartment in late human pregnancy arises 
from the placental aromatization of fetal plasma 
16,-hydroxydehydroisoandrosterone sulfate (16OH- 
DS).^ 5> 6 While there is little or no 16,-hydroxylase 
activity in the human placenta, there is considerable 
16,-hydroxylase activity in other fetal tissues.’ During 
the last six or eight weeks of human pregnancy it can be 
computed that the fetal adrenal may secrete upward of 
150 to 300 mg. of DS daily?; much of the secreted DS is 
converted to 16QH-DS, primarily in the fetal liver.’ In 
earlier studies, we demonstrated that there is also ex- 
tensive conversion of maternal plasma DS to 16OH-DS 
in the maternal compartment.” * Quantitatively, ma- 
ternal plasma DS is less important than fetal DS as a 
precursor of placental E; secretion, normally contribut- 
ing to less than 5 per cent of the total placental E; 
secretion.? This is true because the rate of secretion of 
C,,-precursors by the maternal adrenals is much.less 
than that by normal fetal adrenals in late human preg- 
nancy. The rate of secretion of DS in pregnant women 
is not significantly different than that in nonpregnant 
women, viz., 5 to 10 mg. of dehydroisoandrosterone 
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Table I. Transfer constants of conversion of maternal plasma DS to estradiol and to 160H-DS 


and of 160OH-DsS to estriol 


Weeks’ Status at [p] D$—E: [p] D$—I60HDS 160HDS —E; 
Subject gestation time of study P! BU PIECE (ol pp 


A 29 Normal* 

B 38 Normal 

E 37 Normal 

D 40 Normal 

E 40 Normal 

F 40 Normal 

G 39 Normal 

H 42 Normal 

I 33 PIH 

J 40 Normal 

K 36 PIH 

E 34 Normal 

M 35 CH 

N 32 Eclampsia 

O 30 Normal 

P 30 PIH 
Mean 


0.29 
0.24 
0.27 


0.26 
0.34 
0.37 
0.30 
0.28 
0.074 
0.30 


0.29 


0.30 
0.1 
0.24 0.11 
0.41 
0.57 0.33 
0.36 
0.16 
0.22 
0.54 0.18 
0.20 0.09 
0.29 
0.39 
0.32 
0.52 
0.39 0.09 
0.36 0.17 





Legend: PIH = pregnancy-induced hypertension (pre-eclampsia), CH = chronic hypertension. 
* Normal at time of study but developed PIH at 38 weeks of pregnancy. 
t Data for this subject not included in computation of means of transfer constants of steroid conversions. 


(D) and/or DS are secreted by the normal pregnant 
woman.” Thus the rate of maternal adrenal secretion of 
DS is small compared to that of the fetal adrenals. 
Nonetheless, there is extensive 16,-hydroxylation of 
maternal plasma DS* * ?; and maternal 16OH-DS 
serves as a plasma-borne precursor of placental estriol.? 

We have studied the kinetics of metabolism of ma- 
ternal plasma C;,-steroids by the placenta for the pur- 
pose of quantifying normal and abnormal maternal 
placental blood flow and/or placental function. Previ- 
ously we reported the results of measurements of the 
placental clearance of maternal plasma DS through E; 
formation.* '? The purposes of the present study were 
(1) to evaluate the kinetics of the placental conversion 
of maternal plasma 16OH-DS to E;; (2) to measure the 
transfer constant of conversion of maternal plasma DS 
to 160H-DS; and (3) to compare the extent of aro- 
matization of maternal plasma DS and 160H-DS. We 
found that the fractional conversion of maternal 
plasma 16OH-DS to E; by the placenta is smaller than 
the fractional conversion of maternal plasma DS to Ey. 
We again found that 16,-hydroxylation of maternal 
plasma DS is extensive. We presume that the increase 
in 16,-hydroxylase activity which characterizes normal 
pregnancy is the result of estrogen action. We suggest 
that persistently increased 16,-hydroxylase activity in 
the puerperium accounts for the high E; to E; + E, 
ratio that is found in young puerperal women," '* a 
finding that has led some to postulate that greater rates 
of formation of E; in young puerperal women may be 


related to the fact that women who experience preg- 
nancy early in their reproductive lives are at lesser risk 
of later development of breast cancer. '™ '” 


Materials and methods 


Subjects. The clinical data for the pregnant women 
of this study are presented in Table I. 

Tracer preparation and infusion. The isotope-la- 
beled tracers, [4-"*C]dehydroisoandrosterone sulfate, 
[6,7-H]estradiol, [4-“C]estriol, and [7,-°H]16,OH- 
dehydroisoandrosterone sulfate, were purified by 
methods that have been described in detail.'^? In these 
studies, a combination of tracers consisting of either 
['H]160H-DS + ["C]E; or [^C]DS + ?H]E; + [^H] + 
160H-DS was injected intravenously as a single bolus in 
10 ml. of 0.15M NaCl containing 8 per cent ethanol. 
Following tracer infusion, urine was collected for five 
days. 

Purification of urinary metabolites. Eighty per cent 
of the five-day urine collection was treated with 
B-glucuronidase. The liberated steroids were extracted 
with ethyl acetate and separated by liquid-liquid gra- 
dient elution using Celite column chromatography.! E}, 
Ez, and E; were further purified in multiple thin-layer 
chromatographic systems, followed by acetylation, 
thin-layer chromatography, and crystallization. until 
the *H: *C ratios in successive maternal liquors and 
crystals were similar." * The residual urine after ethyl 
acetate extraction, following glucuronidase hydrolysis, 
was treated by solvolysis. The steroids liberated by 
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solvolysis, i.e., D from DS and 16,-hydroxydehydro- 
isoandrosterone (160H-D) from 16OH-DS, were ex- 
tracted and purified by chromatography as previously 
described; D and 160H-D were isolated, further pur- 
ified by thin-layer chromatography and by acetylation, 
chromatography, and crystallization. 

The transfer constant of conversion of DS to E, 
[p PSE), that of DS to 160H-DS ([p]P5- 12"P5), and that 
of 16OH- DS to E; ([p]!9? 175-7) were computed from 
the relationship of the °H : "C ratio of the appropriate 
injected tracers and to that of the appropriate urinary 
metabolite. It is important to note that this method of 
evaluating transfer constants uses an in vivo internal 
standard technique. Thus the transfer constant com- 
puted represents the extent of conversion of one 
steroid to another in the tissue site(s) of conversion and 
does not denote the fraction of the steroid that appears 
in the urine as a given metabolite. 


Results 


The transfer constant of conversion of maternal 
plasma DS to E;; the transfer constant of conversion of 
maternal plasma 16OH-DS to E;; and the transfer 
constant of conversion of DS to 16OH-DS are pre- 
sented in Table I. The mean transfer constant of con- 
version of maternal plasma DS to E», 0.29, is similar to 
that which we have observed in other studies,’~* ® !? as 
was the transfer constant of conversion of maternal 
plasma DS to 160H-DS, 0.36.* ? The mean transfer 
constant of conversion of maternal plasma 160H-DS to 
estriol, 0.17, is considerably less than the transfer con- 
stant of conversion of maternal plasma DS to estradiol. 


Comment 


The purpose of the present study was to evaluate the 
kinetics of conversion of maternal plasma DS to 
160H-DS and the conversion of maternal plasma 
160H-DS to Es, and to compare the fractional conver- 
sion of maternal plasma DS and 160H-DS to E, and E}, 
respectively. Considering the enormous amount of E; 
that is produced during human pregnancy, it seemed 
reasonable to suspect that plasma 160H-DS may be a 
more efficient placental estrogen precursor than is DS. 
If this were true, an evaluation of the kinetics of the 
placental conversion of maternal plasma 16OH-DS to 
E; could constitute a means for evaluating the 
dynamics of placental function. For this purpose, we 
have previously utilized a placental function test in 
which the extent of placental clearance of maternal 
plasma DS through E, formation is measured. How- 
ever, from the results of the present study, it is appar- 
ent that maternal plasma 16OH-DS is a less efficient 
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precursor for the placental aromatase enzyme system 
than is maternal plasma DS. 

Previously we reported that in pregnant women 
there is extensive 16,-hydroxylation of maternal plas- 
ma DS. Gurpide and co-workers have shown that fol- 
lowing the administration of diethylstilbestrol to men 
with prostatic carcinoma, increased 16,-hydroxylation 
of C;s-steroids is also observed. Taken together, these 
findings are supportive of the view that hy perestrogen- 
ism gives rise to increased 16,-hydroxylase activity. It is 
interesting to consider these metabolic events together 
with the finding that pregnancy in young women ap- 
pears to confer some protection against the later de- 
velopment of carcinoma of the breast.'* '? Several in- 
vestigators have also reported that women with in- 
creased urinary E; to E, + E; ratios are less likely to 
develop carcinoma of the breast than are those women 
with relatively more urinary E, and E; than E; 
While the results of the present study provide no in- 
sight into the relationship between early first preg- 
nancy and high levels of E; in protecting against car- 
cinoma of the breast, they do provide one potential 
explanation for the finding of relatively increased 
levels of E; compared to E; and E; in young women 
following first pregnancy.’ '* During human preg- 
nancy there develops a markedly enhanced capacity for 
16,-hydroxylation of Cy -steroids; and this increased 
activity of 16,-hydroxylase persists for long times into 
the puerperal period.* It is likely that this increased 
16a-hydroxylase activity is not singularly due to an in- 
crease in the amount of 16,-hydroxylase enzyme. This 
obtains since there is not only an increase in the trans- 
fer constant of conversion of plasma Cy -precursors to 
their 16,-hydroxylated derivatives, but also a dispro- 
portionate increase in the rate of clearance of plasma 
C;s-steroids by 16,-hydroxylation. While the extent of 
16,-hydroxylation of plasma DS increases from about 
15 per cent in nonpregnant women to upward of 70 
per cent during some human pregnancies, the volume 
of maternal plasma cleared of dehydroisoandrosterone 
sulfate by 16,-hydroxylation is many times greater than 
that found in the nonpregnant subjects since the meta- 
bolic clearance rate of maternal plasma DS is strikingly 
increased during human pregnancy. From these ob- 
servations, we suggest that there is increased avail- 
ability of C;,-steroid substrates to the 16,-hydroxylase 
enzyme. Whether this comes about as a consequence of 
an alteration in the hepatic cell, or through increased 
amounts of transport protein within the hepatocytes, 
or yet other mechanisms is unknown. 

From the results of this study, we conclude that in 
late human pregnancy there is an enhanced capacity 
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for 16-hydroxylation of plasma C;,-steroids and that 
16QH-DS in maternal plasma is converted to E; in the 
placenta; however, conversion of maternal plasma 
160H-DsS to E; is less efficient than conversion of ma- 
ternal plasma DS to Eb. 
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Vaginal blood flow during the menstrual cycle 
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Six nulliparous young women slept 16 to 27 consecutive nights in a clinical research center. Vaginal 
blood flow was estimated from rates of removal of heat from the vaginal wall by a cooled probe 
inserted by the women immediately upon awakening. Plasma levels of estradiol, progesterone, 
luteinizing hormone, and follicle-stimulating hormone were determined. Measured also were vaginal 
temperature and systolic and diastolic blood pressures. Systematic changes during the cycle were 
detected for all variables except systolic blood pressure. Rising levels of estradiol! during late 
foliicular phase were not correlated significantly with vaginal blood flow rates. (AM. J. OBSTET. 


GYNECOL. 132: 396, 1978.) 


IHE RELEASE OF THE EGG from the ovary is consid- 
ered to be an event of some rapidity, especially when 
viewed in the context of days or weeks during which 
time structural and functional changes are being made 
for its germinative activities. Since the whole succession 
of developmental phenomena resulting in the produc- 
tion of a new individual depends on a successful ovula- 
tion, it is not surprising that the event has stimulated an 
enormous amount of inquiry over the years. Some re- 
searchers, motivated by their commitment to the en- 
hancement of fertility, have been interested in the 
prediction of ovulation so that proper timing of arti- 
ficial or natural insemination could be ascertained. 
Others, whose goals are to decrease fertility, have 
sought ways to avoid conception by foreknowledge of 
ovulation time. Efforts to develop practical methods 
for prediction of ovulation have been uniformly unsuc- 
cessful, however; fertility control in millions of women 
has been achieved largely by a pharmacologic inter- 
vention, the effect of which is simply to abolish the 
ovulation event completely. 

Many groups, notably those interested in natural 
family planning, object to any artificial regulation of 
menstrual cycle. There continues to be widespread in- 
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terest in advancing our understanding of the timing of 
ovulation through technologic development of reliable, 
inexpensive, simple-to-operate devices and tests for 
women to use at home in anticipation of the event. The 
literature is replete with innovative approaches to this 
problem, all of which seek to measure some appropri- 
ate sign that changes cyclically in concert with the ebb 
and flow of female sex hormones.’ 

Most of the recent approaches to ovulation predic- 
tion rely on measurement of some physiologic manifes- 
tation of estrogens. Thus, vaginal pulse amplitude 
showed some cyclic increases during the late follicular 
phase in a few women"; breast temperature and sur- 
face heat flow rose prior to the expected time of ovula- 
tion’; and water content of cervical mucus increased as 
estrogen levels rose.” 

A fourth method,’ heretofore evaluated only in 
domestic farm animals, employs a thermal probe to 
estimate vaginal blood flow. A close correlation be- 
tween vaginal thermal conductance and plasma es- 
tradiol levels was found during the estrous cycles of 
sheep? and cows.* Vaginal probes of design identical to 
that of probes used in sheep have been employed in the 
studies described below in an attempt to learn if similar 
preovulatory rises in vaginal blood flow are present in 
women. 


Methods 


Six nulliparous women, aged 21 to 28 years, served 
as subjects. They were taking no medications, were 
menstruating regularly, and were judged by pelvic ex- 
amination to have healthy reproductive organs. Sub- 
jects slept for 16 to 27 consecutive nights in the Shands 


0002-9378/78/200396--05$00.50/0 € 1978 The C. V. Mosby Co. 


po Pe a PV ee a ee ee ee ae ERN dart i 
¢ er^ 
Volume 132 
Number 4 
("v 


Teaching Hospital Clinical Research Center in a quiet, 
temperature-controlled (23° + 0.5° C.) room. Mea- 
surements were made at 7 A.M. each day. Vaginal tem- 
perature (IT VAG) (+0.01° C.) was taken at a depth of 4 
inches with an expanded-scale mercury thermometer. 
Subjects then inserted a sterile heat flow probe into the 
vagina. A small bulb of silicone rubber had been placed 
previously on the probe extension wires and tubes, ap- 
preximately 5 inches from the tip of the probe. This 
marker was placed against the vulva and served to in- 
sure a constancy of depth of insertion on successive 
days of the experiment. No lubrication of the probe 
was necessary. Subjects remained supine and occa- 
sionally slept throughout the 30 minute procedure. 

Construction and operating characteristics of the 
vaginal probe have been described previously.” The 
device, which has been used already in one clinical 
trial,?is made by bonding four heat flow disks to a silver 
container through which cool water (20° to 23° C.) is 
made to circulate at rates of — 100 ml. per minute. Heat 
flow from vaginal wall to cooled probe (KVAG) is en- 
hanced when blood flows more rapidly through the 
vascular bed of the vagina but the relationship between 
heat flow and blood flow is only a qualitative one. To 
correct for differences in temperatures between vagi- 
nal wall (TVAG) and cooled probe, the millivolt signal 
from disks wired in series was divided by this tempera- 
ture difference and multiplied by a calibration factor of 
3.8 calories per minute per millivolt.* The flow rate of 
water and the water temperatures were held steady 
during the test. 

At completion of the test, and before subjects moved 
from the supine position, systolic and diastolic blood 
pressures were measured by routine sphygmoma- 
nometry. Either the right or the left arm was used, but 
the measurement was made by one of six experienced 
nurses on duty that day. Ten milliliters of antecubital 
verous blood were drawn into heparinized syringes, 
dehvered to a centrifuge tube, and spun at 3,500 r.p.m. 
for 10 minutes. The plasma was separated and frozen 
for later analysis. 

Estradiol levels were estimated by radioimmunoassay 
(RIA) according to the procedure described by Hotch- 
kiss and associates,” utilizing an antiserum prepared in 
sheep against estradiol conjugated to bovine serum al- 
bumin (BSA) at C-6. Rabbit antiserum against | la-hy- 
drexyprogesterone hemisuccinate conjugated to BSA 
was used to quantify progesterone concentrations ac- 
cording to the method of Abraham and colleagues.’ 
Plasma levels of luteinizing hormone (LH) and fol- 
licle-stimulating hormone (FSH) were estimated utiliz- 
ing the RIA kits supplied by the National Institute of 
Arthritis, Metabolism, and Digestive Diseases; results 
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Fig. 1. Plasma estradiol and progesterone concentrations, vag- 
inal thermal conductance, and vaginal temperature during 
the menstrual cycle. Data were synchronized to the day of the 
LH-FSH peak. 
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Table I. Gross correlations between LH, FSH, E», PROG, TVAG, KVAG, SBP, and DBP 





LH 0.687* 0.300 —0.119 —0.198 0.128 0.078 0.031 
1391 136 141 139 137 104 104 
FSH 0.258 —0.168 — 0.263 0.012 0.078 0.157 
134 139 137 135 102 102 
E, 0.048 0.027 —0.171 — 0.089 —0.031 
136 134 132 99 99 
PROG 0.606 0.143 —0.081 — 0.180 
139 137 104 104 
TVAG 0.086 0.014 0.057 
138 105 105 
KVAG 0.390 0.162 
104 104 
SBP 0.538 
105 
*Correlation coefficient. 

tNumber of observations. 

are expressed as nanograms of LER 907 per milliliter. 0.00051X?* + 0.000010X*; R = 66.5, 


Data were subjected to analysis of variance by the 
method of least squares which included patient and day 
of cycle (data synchronized to LH peak day). Response 
variables were estradiol-178 (Es) concentration, pro- 
gesterone (PROG) concentration, thermal conductance 
of the vagina (KVAG), vaginal temperatures (TVAG), 
systolic blood pressure (SBP), and diastolic blood 
pressure (DBP). In a second analysis only the relation- 
ship between KVAG and E, was examined during the 
LH peak day and for the preceding six days. A follow- 
up pelvic examination revealed no complications as a 
result of the study. 


Results 


Displayed in Fig. 1 are the distributions of values in 
E», KVAG, PROG, and TVAG during the menstrual 
cycle. In this graph and in the regression equations to 
follow, which describe the responses, data were syn- 
chronized to the day of the LH-FSH peak. 


E,: Y = 232.6 — 142.00X + 29.208X? — 
2.3846X? + 0.08650X* — 0.001166X*; 
R2 = 9.6, R$ = 27.0, R? = 39.2, 

Y = 0.53 + 0.158X + 0.0555X? + 
0.00248X? + 0.000150X4 — 
0.0000063X*; 

R$ = 1.6, R = 53.8, R? = 72.0, 

Y = 0.98 — 0.0239X + 0.00440X? — 
0.000213X? + 0.00000016X4 + 
0.000000057X?; Rè = 65.0, R2 = 
R? = 73.1, 

Y = 36.6 + 0.004X — 0.0090X? + 
0.00079X? — 0.000014X* — 
0.0000012X*; Rà = 6.0, R$ 
R? = 74.7, 

Y = 105.0 — 0.02X — 0.021X? + 0.0074X? — 


Prog: 


KVAG: 
dal, 
TVAG: 
— 63.6, 


SBP: 


R$ = 0.5, R? = 76.6, 
DBP: Y = 69.5 + 1.14X — 0.523X? + 0.0577X? — 
0.00255X4 + 0.000040X°; R2 = 52.5, 
= 6.4, R? = 70.0, 


where Y = the estimated response, X = day of cycle, 
R§ = percentage of the total variability due to subjects, 
adjusted for day of cycle, R = percentage of the total 
variability due to days, adjusted for subjects, and 
R? = percentage of the total variability for subjects and 
days. Residual standard deviations and coefficients of 
variations were as follows: TVAG, 0.10? C. and 0.3 per 
cent; E, 67.7 pg. per milliliter and 82.7 per cent; 
KVAG, 0.05 calories per minute per degree centi- 
grade (cal./min.-^C.) and 5.0 per cent; PROG, 1.40 mg. 
per milliliter and 80.0 per cent; SBP, 5.44 mm. Hg and 
5.0 per cent; and DBP, 4.36 mm. Hg and 6.4 per cent. 
Overall mean values of each variable were: LH, 43.9 
ng. per milliliter; FSH, 105.9 ng. per milliliter; E, 81.9 
pg. per milliliter; PROG, 1.75 ng. per milliliter; IV AG, 
36.6° C.; KVAG, 1.0 cal./min.-^C; SBP, 107.6 mm. Hg; 
and DBP, 69.0 mm. Hg. 

When adjusunents were made for the variability in 
response due to patients, systematic changes during the 
menstrual cycle were detected for all variables except 
SBP. The gross correlations (differences attributable to 
patient and day ignored) are presented in Table I and 
show, as expected, high correlation coefficients be- 
tween LH and FSH, SBP and DBP, and PROG and 
TVAG. i 

It was not possible to detect a meaningful relation- 
ship between KVAG and E, when only LH-FSH peak 
day and the six preceding days were considered. The 
relationship was positive (r = 0.26), but not significant 
(p > 0.13). There was no evidence of a curvilinear re- 








Volume 132 
Number 4 


lationship (p > 0.25). The linear regression of E; on 
KVAG was 1.315 (also not significant). 


Comment 

Cyclic changes in vaginal circulation have been doc- 
umented in domestic animals? * and appear to be de- 
termined mainly by changes in local resistance to blood 
How signaled by variations in estrogen.® 7 !^ 16 That a 
similar phenomenon may occur in women is suggested 
by the studies of Palti and Bercovici '* who used a 
photoelectric device attached to a vaginal speculum to 
measure increases in vaginal pulse amplitude at mid- 
cycle. Thermal probes of the kind described earlier,” ? 
and used in the present work, have several advantages 
over photoelectric devices,” * heated thermocouples,” 
and other methods requiring sampling from small 
areas of the vaginal wall. For example, they can be 
made to integrate the signal from several square cen- 
timeters of mucosa. Their self-retaining design and 
ease of use by women unsupervised by a gynecologist 
are further practical advantages. 

From the significant responses in vaginal blood flow 
in the sheep? ? and cow* during proestrus when E; 
levels are rising, as well as after administration of a 
variety of exogenous estrogens, we were led to the be- 
lief that the described thermal technique might be 
useful as a bioassay for estrogens and thus might be- 
come a predictor of the E; and LH peaks, both of 
which usually occur about the same time.!? Several have 
sought a convenient predictor of ovulation time with- 
out success." Unfortunately, we were unable to detect a 
significant correlation between E; and KVAG which 
nas been presumed in animal experimentation.* * The 
gross correlation between the two variables (all cycle 
days considered but with no distinction being made 
as to patient or day of cycle) was slightly negative 
(Table I), whereas the correlation of E; and KVAG 
during the proestrus period only marginally positive. 

Several extraneous factors can be considered to have 
affected the early morning KVAG values. Blood flow 
through vascular beds is determined not only by the 
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resistance to flow but by the arteriovenous pressure 
difference as well. If flow autoregulation is not particu- 
larly well developed in the vagina, changing pressures 
might well be a source of variability unwanted in exper- 
iments designed primarily to measure effects of hor- 
mones on vaginal blood flow. In this connection the 
slight fall in DBP, possibly explained by vascular 
changes induced by progesterone,® '* is of interest. Al- 
though efforts were made to study subjects at a time of 
day when cardiovascular and thermal physiology 
would be expected to be basal, there was no way of 
knowing the degree of wakefulness or arousal of the 
subjects. Our more recent preliminary experiments 
(unpublished) suggest that vaginal blood flow falls 
rapidly when subjects pass from waking to sleeping 
states. On the other hand, increases in vaginal blood 
volume and flow during sexual fantasy have been well 
documented.” '* l 

Other considerations relate to the design and operat- 
ing characteristics of the vaginal probe. Gynecologic 
experience indicates that vaginal size, predominance of 
rugae, and secretory activity are variable in women. 
The distance between blood vessels and the surface of 
the cooled probe may be quite important. These physi- 
cal attributes of the vagina may explain why vaginal 
thermal conductance in women is generally lower than 
that in sheep. Although further refinements in vaginal 
probe technology can likely inprove sensitivity and re- 
sponse time of thermal conductance measurements, 
the variability of vaginal blood flow due to these non- 
hormonal factors may lessen the usefulness of this ap- 
proach in an evaluation of E, rise and thus in predic- 
tion of ovulation in women. 


The authors thank Drs. M. Notelovitz, J. L. Dockery, 
and B. Cantor for doing gynecologic examinations and 
Dr. R. W. Adkinson and Mr. A. K. Sharma for assis- 
tance in data analysis. Additional thanks are extended 
to Dr. G. D. Niswender for estradiol antiserum, to Dr. 
J. L. Fleeger for progesterone antiserum, and to the 
National Institute of Arthritis, Metabolism, and Diges- 
uve Diseases for the RIA kit for human LH. 
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The secretion of prolactin is regulated by complex hormonal and neuronal feedback 
mechanisms mediated by dopamine and/or prolactin inhibitory factors (PIF) 
from the hypothalamus. 

Excess prolactin may cause amenorrhea in two ways (keyed on diagram): 1) by 
interfering with the secretion of gonadotropin releasing hormone (GnRH), there- 
by xh o p Fade d of luteinizing hormone (LH) and follicle stimulating 
hormone (FSH); or 2) by blocking the action of LH and FSH at the gonadal level. 
Elevated prolactin levels also directly stimulate the mammary glands, resulting in 
galactorrhea (keyed [3] on diagram). 


Parlodel (bromocriptine mesylate) activates dopamine receptors that 
inhibit prolactin secretion in essentially the same manner as endogenous 
dopamine and reduces elevated prolactin levels. 


(^1 


= = = 


Clinical lliectvoness | in 
amennorhea/galactorrhea 








associated with hyperprolactinemia’ 


Parlodel therapy was studied in 210 
patients withamenorrhea/galactorrhea 
associated with hyperprolactinemia; 
of whom 187 wereevaluatedfor efficacy. 
In light of the usual findings with 
current therapies, the response to 
Parlodel (bromocriptine mesylate) was 
Impressive. 


< CLINICAL IMPROVEMENT 

IN AMENORRHEA 

Reinitiation of menses (or pregnancy 
without first having mensest)was 
reported by 8076 of 187 patients after 
anaverage treatment time of 5.7 weeks. 


CLINICAL IMPROVEMENT 

IN GALACTORRHEA 

_/6% of 187 patients experienced clini- 
- cally significant —7576 or greater — 
reduction in galactorrhea, and 58% 
experienced complete cessation of milk 
secretion. The treatment time required 
for 75% reduction was 6.4 weeks, and 
that for complete cessation was 

12.7 weeks. 
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OVERALL CLINICAL 
EFFECTIVENESS 

63% of 187 patients experienced 
reinitiation of menses and at least 75% 
reduction in galactorrhea; 4776 had both 
reinitiation of menses and complete 
cessation of milk secretion. 


CORRELATION OF CLINICAL 
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RESPONSE WITH REDUCTION 


IN PROLACTIN LEVELS 
Improvement markedly correlated with 
reduction in serum prolactin levels. 
Maximum reduction of prolactin levels 
was achieved within the first four weeks 
of therapy, and reduced levels were 
maintained throughout therapy. 


*in the absence of demonstrable pituitary tumor. 


Not indicated in patients with normal prolactin 


levels. Safe use in pregnancy not demonstrated. . 


Thus, not indicated in the management of 
infertility. 


tParlodel (bromocriptine mesylate) is not indicated 
in the management of infertility. 






Dosage and administration 


e Start with one 2.5-mg tablet with the evening 
meal for three days; increase to one tablet with 
food in the morning and in the evening on the 
fourth day. The therapeutic dosage is one tablet 
two or three times daily with meals. 


e |f adverse reactions occur, temporarily reduce 
dosage. 


e Duration of treatment should not exceed six 
months. 


e Patients should be required to use contraceptive 
measures, other than the oral contraceptives, 
during treatment with Parlodel (bromocriptine 
mesylate). However, since patients often ignore 
this recommendation and since pregnancy may 
occur prior to reinitiation of menses, as an 
additional precaution, a pregnancy test is 
recommended at least every four weeks during 
the amenorrheic period and, once menses are 
reinitiated, every time a patient misses a 
menstrual period. 


e |f pregnancy occurs, treatment should be 
discontinued immediately. 


Contraindications: Sensitivity to any ergot alkaloids. 


Warnings: Since hyperprolactinemia with amenorrhea/ 
galactorrhea has been found in patients with pituitary tumors 
(Forbes-Albright syndrome), a complete evaluation of the sella 
turcica is advisable before treatment with Parlodel* (bromocryp- 
tine mesylate). Although Parlodel therapy will effectively lower 
plasma levels of prolactin in patients with pituitary tumors, this 
does not obviate the necessity of radiotherapy or surgical pro- 
cedures where appropriate. If pregnancy occurs, treatment 
should be discontinued immediately; safe use has not been 
demonstrated in pregnancy. Should not be administered to 
nursing mothers. Safety and efficacy have not been established 
in children under age 15. Although the incidence of congenital 
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a 
malformations and spontaneous abortions reported in human 
Studies does not exceed that generally reported for such occur- 
rences in the population at large, the total number of pregnan- 
cies reported is an insufficient sample in which to detect any 
given birth defect; extrapolation of these data to a greater 
patient population would be statistically invalid. 


Precautions: Since treatment may result in restoration of fertil- 
ity, patients should be required to use contraceptive measures, 
other than the oral contraceptives, during treatment; however, 
since patients often ignore this recommendation and since 
pregnancy may occur prior to reinitiation of menses, as an 


additional precaution, a pregnancy test is recommended at least 


every four weeks during the amenorrheic period and, once 
menses are reinitiated, every time a patient misses a menstrual 
period. Parlode! therapy has been demonstrated to be effective 
in the short-term management of amenorrhea/galactorrhea 
only. Data are not available on the safety or effectiveness of its 
use in long-term continuous dosage, or in patients given 
repeated courses of treatment following recurrence of 
amenorrhea/galactorrhea after initial treatment. Recurrence 
rates are reportedly very high, ranging from 70% to 80% in 
domestic and foreign studies. 


Adverse Reactions: The incidence of adverse effects is quite 
high (6875) but these are generally mild to moderate in degree. 
Therapy was discontinued in approximately 676 of patients 
because of adverse effects. These in decreasing order of fre- 
quency are nausea 51%, headache 18%, dizziness 16%, fatigue 
8%, abdominal cramps 7%, lightheadedness 6%, vomiting 5%, 
nasal congestion 5%, constipation 3% and diarrhea 3%. A slight 
hypotensive effect may accompany Parlodel® (bromocriptine 
mesylate) treatment. The occurrence of adverse reactions may 
be lessened by temporarily reducing dosage to one-half tablet 
two to three times daily. 


Dosage and Administration: The therapeutic dosage is one 
2.5-mg tablet, two or three times daily, with meals. Duration of 
treatment should not exceed six months. It is 

recommended that treatment commence with one tablet 
daily, increasing to a therapeutic dosage within the first 

week, to reduce the possibility of adverse reactions. 

How Supplied: Tablets, 2.5 mg, in packages of 30. 

Before prescribing or administering, see package 

insert for full product information. SANDOZ 


SANDOZ PHARMACEUTICALS, EAST HANOVER, N.J. 07936 
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Production and origin of estrogen in two 


true hermaphrodites 


JAMES AIMAN, M.D. 
D. L. HEMSELL, M.D. 
PAUL C. MacDONALD, M.D. 


Dallas, Texas 


Two 46,XX true hermaphrodites with genital ambiguity since birth and gynecomastia were studied. 
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The production rates of estradiol in these subjects, 77 and 71 wg per 24 hours, and of estrone, 82 
and 136 ug per 24 hours, were approximately twice those of normal adult men. In one of these 
subjects the plasma production rates of androstenedione and testosterone were measured and 
found to be 389 and 1,271 ug per 24 hours, respectively. In this subject all estrone production, 82 
„g per 24 hours, could be accounted for by extraglandular formation from plasma prehormones, 
whereas 71 ug of estradiol per 24 hours could not be accounted for by extraglandular formation 
and presumably arose from glandular secretion. The concentration of testosterone in the testicular 
portion of the ovotestis of this subject was 465 ng. per gram of tissue, a value comparable to that 
found in testicular tissue obtained from adult men. In the other subject of this study, who had a 
malignant gonadal tumor, the plasma concentration of human chorionic gonadotropin was 3,000 
ml.U. per milliliter. From the results of this study we conclude that both ovarian and testicular 
components of the gonads of these two individuals were endocrinologically active, and that their 
gynecomastia likely developed as a consequence of gonadal estradiol secretion. (AM. J. OBSTET. 


GYNECOL. 132: 401, 1978.) 


IHE PRESENCE Of both ovarian and testicular tissue in 
the same individual constitutes true hermaphroditism, 
but Jones and Scott! have emphasized that the presence 
of ovarian stroma without follicular structures and ova 
is insufficient to classify the tissue as ovarian. From a 
review of 367 cases of true hermaphroditism, van 
Niekerk? was able to make certain general observations 
concerning this condition. The most common karyo- 
type was 46, XX, 57 per cent of the subjects. In 215 of 
these individuals, 59 per cent, one gonad was an ovary 
and the other gonad, a testis or ovotestis. At least one 
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gonad was palpable in the inguinal canal or within la- 
bioscrotal folds in 60 per cent of the subjects. The ex- 
ternal genitalia are nearly always ambiguous at birth, 
but 75 per cent of true hermaphrodites were reared as 
men. Apparently normal female external genitalia 
were described in only 10 per cent of true hermaph- 
rodites, although müllerian duct structures, i.e., uterus 
and Fallopian tubes, were present in 90 per cent. 
Uterine bleeding occurred in 50 per cent of affected 
individuals after secondary sex characteristics de- 
veloped and breast development occurred at the ex- 
pected time of puberty in 94 per cent of the subjects. 

The purpose of this study was to quantify the daily 
production of estrone and estradiol and to quantify the 
sources of estrogen formation, i.e., secretion by the go- 
nads or adrenal cortex and the formation of estrogen 
in extraglandular sites from plasma C,9-prehormones 
in two 46,XX true hermaphrodites. By comparing the 
amounts of androgen and estrogen produced in these 
subjects with those of normal men, we also sought to 
ascertain if both testicular and ovarian components of 
these gonads secreted sex steroids. 

Since individuals with certain types of dysgenetic 
gonads are at increased risk of developing gonadal 
malignancies,? yet another purpose of this study was to 
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define any differences in hormone production that 
may have existed as a consequence of the gonadal 
malignancy that was present in one of the subjects of 
this study. 


Case reports 


Subject A. At the time of study, the gender of this 
14-year-old black subject was considered to be male. He 
was born at term to a 23-year-old mother whose preg- 
nancy was normal. At birth, gender assignment was 
male even though the urethral orifice was located at the 
base of the phallus. The hypospadias was repaired in 
two stages when he was 14 months and 4% years of age. 
He functioned as a male child, apparently without 
problems, until 14 years of age. At this time he de- 
veloped a swollen, painful left hemiscrotum from 
which 350 ml. of blood were aspirated percutaneously. 
Two weeks later the swelling in the left hemiscrotum 
had recurred and increased so much that the penile 
shaft was deviated to the right and soft tissue swelling 
extended into the inguinal canal. The enlarged and 
indurated left gonad and attached cord were removed. 
A 12-year-old brother, and a 16-year-old sister who 
has predictable cyclic menses, have no genital am- 
biguity. There is no known family member with genital 
ambiguity, gynecomastia, or infertility in four gen- 
erations. 

On physical examination, his blood pressure was 
112/86; pulse, 84; height, 152 cm.; and weight, 55.5 
kilograms. There was no facial, axillary, or pubic hair 
but gynecomastia (Tanner, Stage II-III) was present.* 
Physical findings were otherwise normal except for the 
genitalia. The penis was approximately 8 cm. long and 
there was a slight coronal hypospadias, i.e., the urethral 
meatus opened 1 cm. from the distal tip of the penis. 
- Scrotal rugae were present and the scrotum appeared 
normal except for the swelling on the left side. The 
gonad on the left was not palpable but this was because 
of the intrascrotal hematoma. On the right, the gonad 
was palpable within the scrotum and measured 1 by 1 
by 2 cm. An epididymis and a vas deferens were not 
palpable on the right and no prostate gland was felt by 
rectal examination. A uterus was not felt. There were 
no inguinal hernias. 

Urinary 17-ketosteroid excretion was 5.7 mg. per 
24 hours. Morning and evening plasma cortisol con- 
centrations were 16 and 74g per deciliter, respectively. 
Barr bodies were present in epithelial cells of the buccal 
mucosa and the leukocyte karyotype was 46,XX (21 
cells analyzed). In both the ovarian and testicular com- 
ponents of the left gonad the karyotype was also 46,X X 
(15 cells from each tissue were analyzed). Intravenous 
pyelography was performed and duplication of the left 
renal pelvis and ureter was found. The collecting sys- 
tem of the upper pole of the left kidney drained ectopi- 
cally into the neck of the bladder, near the urethrovesi- 
cal junction. This orifice and the orifices of the two 
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ureters entering the bladder at the trigone were visu- 
alized by cystoscopy; however, the examiner could not 
visualize an orifice suggestive of an entrance into a vag- 
inal canal. 

Thirty days after left gonadectomy, the right gonad 
and cord and the breast tissue were removed. With 
testosterone replacement, he now functions as a nor- 
mal male adolescent, 18 months after operation. 

By histologic examination, each gonad was found to 
be an ovotestis containing ovarian follicles adjacent to 
areas of seminiferous tubules that contained only 
Sertoli cells. Normal-appearing interstitial cells of 
Leydig were present in both gonads but no sper- 
matogenic epithelium was observed in either ovotestis. 
In the left gonad a hemorrhagic corpus luteum was 
found. This was the source of the scrotal hematoma. 
Within the cord of tissue excised with the left gonad, a 
Fallopian tube, rete ovarii, and wolffian duct rem- 


nants were identified. On the right, a normal Fallopian. 


tube was present but no wolffian duct structures were 
found. No uterus was present. 

Subject B. At the time of study Subject B was a 
31-year-old black man who presented with a six-month 
history of weight loss (16 kilograms) and an enlarging 
abdominal mass that he first noted two months previ- 
ously. Genital ambiguity was present at birth, but sex 
assignment was male. Because of pseudovaginal peri- 
neoscrotal hypospadias, he urinated in a sitting posi- 
tion. When 12 to 13 years of age, his voice deepened, 
his phallus enlarged, and pubic and axillary hair ap- 
peared. Although he reported having first had sexual 
intercourse at 14 years of age and having married one 
month before this admission to the hospital, he had 
never experienced orgasm or ejaculation. Hematuria 
occurred several times between 14 and 20 years of age, 
but he did not seek medical evaluation. Breast de- 
velopment began when he was in his early twenties and 
had been progressive since that time. Otherwise, his 
past medical history, systems review, and family history 
were unremarkable. 

On physical examination, his blood pressure was 
120/80; pulse, 100; height, 178 cm.; and weight, 66 
kilograms. No abnormalities of the skin, head, eyes, 
ears, nose, or throat were observed. Facial hair was 
sparse (he had never shaved) and there was no hair on 
his chest. Breast development was that of Tanner Stage 
IHI-HI.* Cardiac size was normal and there were no 
cardiac murmurs. By auscultation the lungs were clear. 
A firm, irregular, fixed, protuberant abdominal mass 
was visible and palpable. This mass seemed to arise 
from the pelvis and extended upward to just below the 
level of the xyphoid. Pubic hair was distributed in a 
female pattern. The phallus was 4 cm. long, but 
lengthened to 8 cm. when erect. A dimple at the tip of 
the phallus ended blindly. The urethra entered a uro- 
genital sinus which opened posterior to the base of the 
phallus. The genital folds and genital swellings were 
incompletely fused. There were no inguinal masses or 
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hernias. Prostatic tissue was not palpable through the 
rectum. A uterus was demonstrated radiographically 
by instilling x-ray contrast media into the urogenital 
sinus and observing retrograde flow of the contrast 
mecia into the uterine cavity and Fallopian tubes. 
Gonads were not palpable in the inguinal canals or in 
the labioscrotal folds. 

On two occasions urinary 17-ketosteroid excretion 
was 10.8 and 20.1 mg. per 24 hours. Urinary 17-hy- 
droxycorticosteroid excretion was 13.6 and 15.3 mg. 
per 24 hours. A urine pregnancy test was positive and 
the concentration of human chorionic gonadotro- 
pin in serum was 3,000 mI.U. per milliliter prior to 
surgery, 65 mI.U. per milliliter seven days after opera- 
tion. and 20 mI.U. per milliliter 21 days postoperative- 
ly. Leukocyte karyotype was 46,XX as was the karyo- 
type of gonadal tissue. A fluorescent Y chromosome 
was not found in epithelial cells of the buccal mucosa, 
in leukocytes, or in squash preparations of gonadal tis- 
sue.* Estrogen production rates were measured prior 
to removal of a 4,250 gram, 12 by 23 by 35 cm., mul- 
tilobulated tumor mass which replaced the right 
gonad. Hysterectomy and left gonadectomy were also 
performed. 

By histologic examination of the mass, the tumor was 
found to be a mixed embryonal cell carcinoma and 
seminoma. No areas of normal ovarian or testicular 
tissue were seen within the tumor and there was no 
histologic evidence of choriocarcinoma. A Fallopian 
tube was present on both sides. The Fallopian tube on 
the right was normal but the left tube had no fimbria. 
The gonad on the left was an ovotestis, containing 
atretic follicles, some follicular cysts, and a few develop- 
ing graafian follicles. In the testicular component of 
this zonad, seminiferous tubules were present which 
contained only Sertoli cells. Many interstitial cells of 
Leydig were present, surrounding the seminiferous 
epithelium. In several areas, distinct nodules of Leydig 
cells were observed and were considered to be hyper- 
plastc, not neoplastic. Rete testis was identified on the 
left but neither an epididymis nor a vas deferens could 
be fcund on either side. Estrogen effect on the endo- 
metrum was presumed from the presence of an in- 
crease in the number of endometrial glands as well as 
budding of some of these glands, i.e., endometrial 
hyperplasia. 

Postoperatively, this subject was given cyclophos- 
phamide, actinomycin, and vincristine because the 
tumor was not completely resected. Tumor masses 
could no longer be palpated soon after therapy was 
begun. He returned to work but discontinued his 
chemotherapy because of alopecia and minimal lower 
extremity neurotoxicity. Abdominal masses reap- 
peared and within three weeks he died, 170 days post- 
operatively. An autopsy was not allowed. 


*The Huorescent stud*es were kindly performed by Dr. 
Kurt Benirschke, University of California, San Diego. 
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Methods 


Each of the following plasma steroid and peptide 
hormones were quantified by radioimmunoassay: lu- 
teinizing hormone (LH) and human chorionic gonado- 
tropin (hCG),? follicle-stimulating hormone (FSH),* 
progesterone,’ estrone and estradiol,* ? and andro- 
stenedione.'’ In the assay of LH and FSH, 1 ng. of LER 
907 equals 0.273 mI.U. and 0.051 mI.U., respectively. 
Testosterone was also quantified by radioimmunoassay.* 

A fragment from the testicular portion of the left 
gonad of Subject A was assayed for testosterone, pro- 
gesterone, and androstenedione. The tissue was ho- 
mogenized in 2.0 ml. of methylene chloride. After cen- 
trifugation, steroids in the supernatant fraction were 
measured by radioimmunoassay and these results are 
expressed as nanograms of steroid per gram of tissue 
wet weight. 

The production rate of estrone was computed from 
the specific activity of urinary [°H Jestrone isolated from 
a three-day urine collection, which began with the in- 
travenous injection (Subject B) or a 262 minute in- 
travenous infusion (Subject A) of 20 to 25 aCi of 
[6,7-?H]Jestrone plus 50 mCi of [4-'*C]androstenedi- 
one.'' '* The metabolic clearance rate of androstenedi- 
one (MCR-A) of Subject A was computed from the 
steady-state concentration of [“C]androstenedione in 
three plasma samples obtained during the last 30 min- 
utes of the infusion of radiolabeled steroids. The 
isotope concentrations of ['"*CJandrostenedione in 
these three samples were 425, 477, and 396 x 10? 
d.p.m. per liter. The mean of these values was used to 
compute the MCR-A. Since the isotope-labeled steroids 
were injected as a bolus into Subject B, the MCR-A 
could not be measured. 

The production rate of estradiol was computed from 
the specific activity of urinary [?H]estradiol isolated 
from a three-day urine collection, which began with the 
injection of 5 aCi (Subject B) or with a 265 minute 
intravenous infusion of l5aCi of [6,7-?H]estradiol 
(Subject A).'^ ' Approximately 50 aCi of [4-'*C] 
testosterone were administered with the [6,7-H] 
estradiol in both subjects. The metabolic clearance rate 
of testosterone (MCR-T) in Subject A was computed 
from the steady-state concentration of ['*C] testos- 
terone in three plasma samples obtained during the last 
30 minutes of the infusion. The isotope concentrations 
of ['*C]testosterone in these three plasma samples were 
1,620, 1,290, and 1,279 x 10? d.p.m. per liter. The 
mean of these values was used to compute the MCR-T 
of Subject A. The MCR-T could not be measured in 
Subject B since the tracers were injected as a bolus. 


*Manuscript in preparation. 
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[4-4C]estradiol. Computations were made utilizing the 
equations described by Gurpide." 

In Subject A, we were able to calculate the transfer 
constant of conversion of plasma androstenedione to 
estrone (ely). the transfer constant of conversion of 
plasma testosterone to estradiol (Lo] e the transfer 
constants of interconversion of pana androstenedi- 
one and testosterone ([p]g, and [p]ai). and of es- 
trone and estradiol (lolo E: and [pa e The con- 
tribution of plasma abdrosténediode and testosterone 
to the production of estrone and estradiol was com- 
puted by multiplying the plasma production rate of the 
Cis prehormone by the transfer constant of conversion 
to the Ci product hormone and by correcting for 
changes in molecular weight. 

Estrone-independent estradiol production minus the 
quantity of estradiol formed from plasma testosterone 
is presumed to represent estradiol derived from glan- 
dular secretion, gonadal or adrenal. Likewise, estra- 
diol-independent estrone production minus the quan- 
tity of estrone formed from plasma androstenedione is 
presumed to represent estrone derived from glandular 
secretion. 


Results 

The concentrations of steroid and gonadotropic 
. hormones in serum from blood obtained from Subject 
E A are presented in Table I. The mean concentration of 
^ -androstenedione was used to compute the plasma 
production rate since serum levels of this steroid did 
not vary greatly during the 30 days after left gonadec- 
tomy. Undetectable concentrations of androstenedione 
were assigned a value of 0 in order to compute the 
mezn concentration of androstenedione. By measuring 
the serum concentration of testosterone seriall v from 
two hours until 30 days after left gonadectomy in this 
subject, we found that the concentration of testos- 
terone remained low until the 11th postoperative day 
when values comparable to those of adult men were 
found. Because of the changing serum concentrations 
cof testosterone after left. gonadectomy, the plasma 
production rate of testosterone (PR-T) was computed 
for each value of the concentration of serum testos- 
terone. In these computations we used the value of the 
|. MCR-T measured on the 11th postoperative day. Since 
vates of estrone and estradiol formation were mea- 
sured simultaneously on the 14th postoperative day, 
the contribution of testosterone to this formation was 
computed using the serum concentration obtained on 
me day closest to this time (2.74 ng. per milliliter). 

E The serum testosterone concentrations in normal 
adult men presented in Table II represent the values 
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Fig. 1. Production rates dud sources - estrádiol and estrone ^... 


in a true hermaphrodite, Subject A. The production rate of 
estrone, 82 ug per 24 hours, was computed from the specific 
activity of urinary [’H]estrone after the intravenous infusion - 


of [6,7-*H]estrone. The production rate of estradiol, 77 ug. T 
per 24 hours, was computed. from the specific ; activity of uri- > E 
nary [?H]estradiol after the intravenous infusion of. [6, ms 


"H]estradiol. The sources of estrone and estradiol formation 
were computed from the production rates. of precursors and 
the transfer constants of conversion tö estrone and to- 
estradiol. i | | 


for four men in whom the MCR-T was also com- 
puted. Values for testosterone concentration in 


Table I were those of 34 adult men with nor mal semen. - 


analvses. | 
LH and FSH concentrations in Subject A were in- 

creased by postoperative day 11. The reason for this is- 

not known but this increase cannot be the consequence 


of a nonfunctioning right gonad since — | 


concentrations also increased at this time. di 

In Subject A, estradiol levels in serum were similar to - 
those of normal men when measured from two hours 
to 31 days after removal of the left ovotestis. LH and 
FSH levels in serum were elevated by the 11th day after 
left gonadectomy. 

The mean plasma production. rate of andro- 
stenedione (PR-A) was 389 ug per 24 hours in Subject 
A, the 14-year-old adolescent male subject. Of this 
amount, 95 wg per 24 hours could be accounted for by - 
the conversion of plasma testosterone. T he remainder, 
294 ug per 24 hours, was secreted or was formed in. 
extraglandular sites from other precursors. 

The PR-T in Subject A was 1,271 ug per 24 houts on 


the 11th postoperative day, a value that is about 20 per 
mv E 


cent that of normal men. Of this, only 42 ug per 
hours were formed in extraglandular : si tes f r om p in 
androstenedione. The remainder, 1,259 , pg per-i 
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46,XX 


| *] =normal female, 2 =ditoromegaly, $- = pseudovaginal perineoscrotal hypospadias, 4 =penile hypospadias, and 5 =normal à cun 
.. male genitalia, ^ ^ — TH o e 
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TR right, L -left, OT =ovotestis, O =ovary, a= = abdominal, and S err 
t17KS:=17 ketosteroid excretion, and 170HCS = 47 hydroxycorticosteroid excretion. 


hours, was secreted or was formed in extraglandular 
sites from other precursors. 
— The sources of estradiol and estrone in Subject A are 
‘illustrated in Fig. 1. Of the 77 ug of estradiol produced 
daily, 4 wg originated from the conversion of plasma 
androstenedione to estrone, which was then converted 
to estradiol. Two micrograms of estradiol were formed 
every 24 hours in extraglandular sites from plasma tes- 
 tosterone. The remaining estradiol produced, 714g 
every 24 hours, was secreted or was formed from 
plasma prehormones other than testosterone or es- 
tone. The estrone production rate in Subject A was 82 
ug per 24 hours. Of this, 8 ug were formed in extra- 
glandular sites by the aromatization of plasma andro- 
stenedione, while 73 ug per 24 hours were formed by 


conversion of estradiol. In Subject A little or none of 


x the estrone produced could be attributed to glandular 
n secretion. - ote are eee 
= . Since. I bud prediction. rates of androstenedione 
: B and testosterone were not computed for Subject B, it is 
not possible : to. define. the origin of estradiol and es- 
-trone in this subject. | 
The gonadal. tissue. concentrations of testosterone, 
androstenedione, and pr ogesterone from the testicular 
portion of the left. gonad of Subject A were 465, 68, 
and «1.6 ng. per gram, respectively. 











Comment 


Androgen and estrogen production rates were mea- — 


sured in one subject with true her maphroditism, | ám- o5 
biguous genitalia, gynecomastia, and ovotestes——and ^ o x 
estrogen production rates were measured in a second | 


such subject, one who also had a malignant gonadal 
tumor. | 


left hemiscrotum. The serum concentration of testos- 
terone two hours after operation was 0.53 ng. per mil- 
liliter but rose to 2.74 ng. per milliliter by the lith 


postoperative day and to 4.04 ng. per milliliter by. the n e 
30th postoperative day. Judd and associates found). 


that postoperative serum concentrations of. andro- Z 
stenedione and testosterone. were c less than ie found. 





PR- T was 5246 ug per 24 hours, n | 


: +1271 ng per 7 
24 hours on the 11th postoperative dày 








The study of Subject A who was 14 years of. age D 
began two hours after removal of an ovotestis from the E 











zia by the 30th eto 
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) | Reference 





Commenti 





Corpora albicantia; delivered of a 46, 
XY male infant; 17KS = 5.1 and 
170HCS = 9.4 mg./24 hr. 





<0. 02 27 MCR-T = 360 L./M?/24 hr, PR-T = 82 
5g/24 hr, urine T = 0.6 mg./24 hr.; 
17KS = 9.6 mg./24 hr., 170HCS = 
.0.9 mg./24 hr. 

A 28 Fertile; 20 x 10° sperm/ml. of ejaculate 
2.98 29, 30 
44. 29, 30 
0.5 29, 30 
2. 31 Genital bleeding every 26-35 days 
0.53- Subject A, vide infra 
4404 | 
89. Subject B, vide infra 








postoperative day the calculated PR-T was 1,880 ug 
per 24 hours. 
: The MCR-A of Subject A, 1,496 L. per 24 hours, is 
: semewhat less than values observed in adult men (Ta- 
i ble 1I) but is comparable to values in adolescents of 
E similar body size who have congenital adrenal 
y hyperpl: asia, a condition not known to alter the 
M ICR-A. The serum concentration of androstenedione 
in this subject was lower than values ordinarily found in 
nal adolescents of the same age as Subject A." We 
-did not observe a rise in the serum concentration of 
anc rostenedione concomitant with the rise in testos- 
teron ie concentration postoperatively (Table I), and 
from this finding we presume that the PR-A in Subject 
" IA was reasonably constant. from day to day during and 
after postoperative recovery. 
. "The average production rate of estrone PR-E,) in 
Subject A, 82 ug per 24 hours, is greater than the 50 
. 4g produced daily by nor mal men (Table III). All es- 
ny -árone produced by Subject A could be accounted for by 
.. extraglandular formation from plasma androstenedi- 
| i one and estradiol (Fig. 1); therefore we conclude that 
| little or no estrone was secreted by the gonad in this 
Er. patient. 
© The PR-E, in Subject B was 136 wg per 24 hours. If it 
is assumed that the MCR-A in Subject B (not mea- 
sured) was similar to that of normal men, the estimated 
..;PR-A would have been 3,980 ug per 24 hours, of which 
3 per cent, or 61 ug per 24 hours, was converted to 
one. If the estimated PR-A were correct, the PR-E, 
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not accounted for, ie., 75 ug per 24 hours, t must have us 
arisen by glandular secretion Or fr om precursors other 
than plasma androstenedione, e.g., secreted estradiol. 

The production rate of estradiol (PR- Ej). was 3T Hugo | 
per 24 hours in Subject A (av erage. of two mea- 
surements) and 71 ug per 24 hours in. Subject 1 B. As- E 
suming that MCR-T of Subject B. (not. measured) was - 
similar to that of normal adult men, viz., 1, 046 Te pers : 
24 hours," then the estimated PR-T i in S ject B would 2 : 
have been 9,288 ug per 24 hours and no more than 44 


wg of estradiol would: have been formed daily from EU 


plasma testosterone. The remaining 33 BE: of estradiol 
produced per 24 hours i m Subject B were sec reted or. 
arose from prehormones. other than testosterone. os 

In Subject A, the calculated. secretion. of estradiol, : a 
presumably from the right ovotestis, Y was 71 eg per 24 - : 
hours (Fig. 1 and Tabl AL E aig 

From a study of anc oge i interr elation- S 
ships in men with gynecon astia causec by a variety of -. 






disorders, we found: that a feature comi on to all these 
terone-to-es- — | 
T/PR-E,) is -— 
utitwas9in 


men was a reduction. in the ratio of tes 
tradiol produc tion rates. w "This ratio ( 
approximately 140 in nor ‘mal adult me n, | 
Subject A. Even if the PR-T of Subject A were similar to 













values of normal adult men, this ratio. would have been |. . E | 
only 70, a value that is less than that observed in normal us 
men but similar to that of some men with gynecomas- " i 
tia. This altered ratio came about as a consequence of Sby 
greater estradiol secretion and lesser. testosterone se- 7 


cretion than are found in normal men.. | 

We have assessed, indirectly, the function: of the 
ovarian and the testicular components of the gonads of 
these subjects with true hermaphroditism in several .— 
ways. First, the gonadal tissue concentration of testos- sii 
terone in Subject A was 465 ng. per gram of tissue, a E 


value that is similar to that found in testicular tissue of ae 3 
adult men as reported by others. 22, 15. The an dro- T 


stenedione content of this gonad was 68 ng. per gram 
of tissue. Progesterone was undetectable (« 1.6 ng. per 
gram of tissue). Ruokonen and associates?’ found that 
androstenedione in testicular tissue “was present in 
very low concentrations” and progesterone was unde- 
tectable. n 








Ser um concentrations pr testoster rone imilar to those T 
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coincides with the morphologic differentiation of the 
tests. 

Steroid secretion by the ovarian components of the 
gonads of these subjects with true hermaphroditism is 
not established by the finding of high estrogen pro- 
.. duction rates. Similar estrogen | production rates have 
. been found in some men with gynecomastia.?! In Sub- 

ject A, progesterone was undetectable in serum ob- 
tained two hours after removal of the ovotestis that 
contained a hemorrha gic corpus luteum. However, this 
is not necessarily surprising since progesterone is 
© cleared rapidly from blood. The presence of normal- 
|J. appearing corpora lutea and ovarian follicles at several 

"stages of maturation constitutes the most direct evi- 
-dence that estrogen secretion from ovarian tissue oc- 
curred in both of these su bjects. 

.. The absence of detectable hCG in the serum and 
| urine of the 14-year-old subject was the only aspect of 


~~. endocrine function that distinguished this individual 


(o with true hermaphroditism from the 31-year-old sub- 
Ject with this disorder who also had a malignant 
gonadal tumor. Human chorionic gonadotropin has 
been detected in 7 per cent of nontesticular neoplasms 
and in 59 per cent of testicular tumors.” 

We have summarized the findings in true hermaph- 
rodites, reported by others, in whom some measure of 
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gonadal function was studied as well as the findings in 
the two subjects of the present study (Table IV). Two 
of the nine subjects were raised as women and one of 
these became pregnant and at term was delivered of a 
46,XY male infant. In the. other subject, a 2-year- 
old raised as female, the MCR-T was 108 L. per 24 
hours (360 L. per square meter per 24 hours) and the 
PR-T was 82 ug per 24 hours after hCG stimulation.?* 
The remaining five subjects with true hermaphrodit- 
ism were raised as men. One of these whose karyotype 
was 46,XY was thought to be the father of two chil- 
dren.^* In three siblings with true hermaphroditism, 
serum testosterone concentrations were 2.98 and 4.4 
ng. per milliliter in the pubertal siblings and 0.5 ng. 
per milliliter in the prepubertal sibling.” °° Cyclic 
bleeding from the genital tract and sustained proges- 
terone serum concentrations exceeding 2 ng. per mil- 
liliter prior to the bleeding in these subjects is sugges- 
tive that ovulation occurred regularly in one of the 
subjects with genital ambiguity who was raised as a 
man.?! 


We thank Mr. Frank Hereford, Mrs. Patricia Hem- 
sell, and Mr. Michael Obermark for their expert tech- 
nical assistance and Ms. Virginia Mangum for equally 
expert editorial assistance. 
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The relation ship between blood flow and oxygen - - 
“upte ke in n the uterine and umbilical circulations - 


JAMES. F. ‘CLAPP III, M.D. 


| Burlington, Vermont 


Control measurements of uterine blood flow (N = 


110) or umbilical blood flow (N = 84) and the 


| oxygen content difference across the circulation in question were analyzed to assess the effect of 
flow rate, measured by the diffusion equilibrium technique, on the oxygen uptake of either the 
uteroplacental-fetal tissue mass or the fetus alone. Although the rate of uterine blood flow varied 
.. widely (110 to 418 ml. per kilogram per minute, the rate of uterine oxygen uptake did not change 
| significantly at low or high. rates of flow. Likewise, the rate of umbilical blood flow varied widely 
(154 to 444 mi. per kilogram per minute) without a significant change in fetal oxygen uptake at the 
extremes of flow. In both circulations this was due to the existence of a reciprocal relationship 
between flow rate and AO,. (AM. J. OBsTET. GYNECOL. 132: 410, 1978.) 


IN LATE PREGNANCY (the. uterine circulation of the 
ewe is a high- -flow, Jow- resistance vascular bed that is 


nch in a-adrenergic. receptors. Autoregulation of 


uterine blood flow does not occur in response to phys- 
iologic changes in pu pressure. ! Furthermore, 
changes in Po,? and Pco;? do not result in a significant 
alteration of flow rate. The umbilical circulation of the 
fetal lamb has similar autoregulatory, flow, and resis- 
tance characteristics and is unresponsive to changing 
gas tensions.* The rate of blood flow in both circula- 
tions is therefore primarily dependent on two factors: 
the perfusion pressure and the ratio between the vascu- 
lar resistance of the circulation in question and the re- 
maining systemic vascular resistance. As these two pa- 
rameters are responsive to numerous physiologic 
stimuli, How rates normally may vary widely over time 
in both circulations. 

Ultimately the adequacy of tissue perfusion is de- 
termined by its ability to provide the metabolic needs of 

the tissue in question. One measure of adequate per- 
- fusion is a stable tissue oxygen uptake. In the uterine 
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and umbilical circulations the. P of variations m- 


flow rate on tissue oxygen uptake has not been j 
explored fully. In acute exper riments, significant de- 
creases in uterine blood flow produced a decrease in 
both uterine and umbilical oxygen uptake? In chronic. . 


experiments, Parer and colleagues? found that fetal 


oxygen consumption decreased in a stepwise fashion . 


with decrements in uterine blood flow. However, 
others noted no change in fetal pH, Pos,’ or uterine 
oxygen uptake? with significant decreases in uterine 
flow rate. In the fetal lamb, Crenshaw and associates? 
indicated that a fourfold variation in the rate of umbili- 
cal blood flow did not alter fetal oxygen consumption. 
However, several investigators have report ted a de- 
crease in fetal oxygen consumption at flow rates. below 
100 ml. per kilogram per minute.'^ ' 

The objective of the present report, using tissue oxy- 
gen uptake as the criterion of adequate perfusion, is to. 


assess the adequacy of uterine and umbilical blood | ] 
flows over the range of flows encountered under nor- — 
mal laboratory conditions. Thus, the experimental data 


presented are examined to determine: whether the 
normal variations found in the. Tate. of. uterine and 


umbilical blood flows significantly. alter the rate of oxy- 


gen uptake by the uteroplacental and fetal tissues. 


Material and methods E 
Measurements of uterine. blood fla 
take were obtained in 88. chronicall: catheterized Dor- | 
set and Hampshire ewes between 0 days’ gestation 















and term (145 days). Sixty-seven ewes had singleton — i 
and twenty-one had. twin estations.. ‘Similar Mee ü 
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y and oxgen t up- T 





























2> oLex-O-Con oxygen analyzer.* 











No. of Range of flow Mean rate of Mean A-V OXY E 
experiments réte (ml./Kg./mm.) flow (ml. /Kg.Imin.) AO;( vol. 96) E r ( ce IK. min. p 
10 «150 131 * 4 7.19 + 0.81 (09445035 — 
21 150-200 182+ 3 5.35 + 0.16 29 74 £023 | 
28 200-250 291+ 3 4.31 + 0.11 5 : 
22 250-300 271+ 3 3.63 + 0.07 S 9. 
22 300-350 325€ 3 3.01 + 0.07 9.79 1:025. Ooo 
7 >350 385+ 8 2.59 + 0.12 “40. 0 + 0. 25 Ed 
110 110-418 237 + 10 4.09 x 0.13 E 29205040: 
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Mean uterine | 






















Table II. The rate of umbilical blood flow and fetal oxygen uptake (+ standard error). | 


| Mean URS 
No. of Range of flow Mean rate of Mean v-a . oxygen upta lake: 
experiments rate (ml. IKg./mm.) flow (mL.IKg.Imin.) AO, (vol. 96) E A c.c. Kg. $ min.) 
z zd 178 + 5 5.77 + 0.82 - 0122033 
25 200-250 226+ 3 4.61 + 0.10 10.43 + 0.22 0° 
25 250-300 279.9 75 3.96 + 0.10 271975 £0.25 0 © 
s: 300-350 3175. 3 337010 . 10385039 ^. 
m 350 387 + 1] 277 + 0.13 a ig pee a gag Dr ee 
84 154-444 959 4 7 








cal blood How were obtained in 64 
ET chronically cal ed Dorset and Hampshire fetal 
— kambs betw days’ gestation and term. Fifty-two 
were singleton and 12 were twin gestations. The ani- 
. mals were surgically prepared at least 48 hours prior to 
the initial measurements by techniques described in de- 
tail elsewhere.® !2 3 Brefly, under spinal and intrave- 
‘mous pentobarbital amesthesia, maternal polyvinyl 


surements of um 





 ;€«atheters were placed in the main uterine veins via 


‘tributaries, the aorta, aad the inferior vena cava. Fetal 
polyvinyl catheters wer? placed in the fetal descending 


© gorta via the femoral artery and in the common umbili- 


_ cal vein either by transabdominal puncture or, in five 
. imstances, via a cotyledon tributary. 
|. Prior to each set of measurements the ewe was placed 


Ju in an experimental cart and allowed to adapt to the 


laboratory setting for ene to two hours. At the time the 
measurements were ootained the ewes were all stand- 
ing quietly, in the experimental cart, under relatively 


stress-free conditions. Measurements of uterine and/or 


umbilical blood flow were obtained over a 20 minute 


. interval using the diffusion equilibrium technique.* '? 


Arteriovenous oxgen content differences for the uter- 


|. ine circulation and venoarterial oxygen content differ- 


ences for the umbilical circulation were obtained by 
measurement of oxgen contents in the appropriate in- 
tegrated samples either manometrically!! or by use of 
be Uterine and umbilical 
* oxygen. uptakes were calculated as the product of the 





^^^ *Lexington Instruments, Waltham, Massachusetts. 






































analis sis. 


Results 

















fof maas (Table p. Flow. rates. s Were eeiiy distrib- 
uted between 150 and 350 ml. per kilogram | per minute 
and a threefold variation in mean flow rate was prese 
ent. In the grouped data, an inverse relationship waso 
observed between the mean difference in arteriove- - 
nous oxygen content across the uterine circulation and. 
the mean rate of blood flow. A linear plot of the raw | 
data illustrating the relationship. between. the arterio- p: 
venous oxygen content difference and fow rate in the — 
individual experiments is shown in Fig. i Mean values. | 
ARM from 2. 59 vol.% at flow | rates 2 i greater than 











e. ese was no nea. variation ndi ni the rate E 
uterine oxygen uptake at either low or high. sud s of. 
uterine flow. Mean values ranged fr om 9; 443 
I: s 0. 29 C.C. Ten eles Ber tinue: > 











UTERINE BLOOD FLOW (mi/ kg/min) 


Tig. LA Jineat plot b the raw data illustrating the re- 
| lationship. between the rate of uterine blood flow and the 
-arteriovenous oxgen content difference across the uterine cir- 
culation. The broken line superimposed on the raw data rep- 
resents the mathematical relationship between the two vari- 


ables. 
































^. logarithmic linear regression analysis to test the hy- 
pothesis that a true reciprocal relationship existed be- 
© tween the two variables. Within the limits imposed by 
' the experimental data (flow of between 110 and 418 
» Rn per kilogram per minute and A-VAO, of between 
- 9.9 and 8.7 vol.%), this hypothesis was accepted at the 
o level of significance. The mathematical expression 
of this relationship is: 


721.5921 


AO; (vol 95) 2 ee 
eRe) Flow (ml./Kg./min.) 9946525 


|. This equation is superimposed as à broken line on the 
¿raw data in Fig. 1. The R value is —0.93883. 
Eighty-four measurements of umbilical blood flow 


. flow rate ranged from 154 to 444 ml. per kilogram per 
minute with a median of 260 and a mean of 259 ml. per 
^ kilogram per minute. Flow increments of 50 ml. per 
“kilogram per minute were used to group the raw data 
for analysis. (Table IH). Flow rates were relatively evenly 

distributed be veen 200 and. 350 ml. per kilogram per 
minute and a. | twofold v variation in mean flow rate was 













dis mean Menon oxygen content disce across 
the umbilical circulation and the mean umbilical flow 


the inverse relationship. between these variables. Mean 
values ranged from 2.77 vol.% 





Ü were obtained from the 64 fetal lambs. Umbilical blood - 


rate. Fig. 2 is a linear plot of the raw data. illustrating | 


6 at flow rates of greater | 


be as io Obstet. Gynecol. 


v-a AO (Vos%) 








UMBILICAL BLOOD FLOW mi/ka/min) 


Fig. 2. A linear plot of the raw data illustrating the re- 
lationship between the rate of umbilical blood flow and the 
venoarterial oxygen content difference across the umbilical 
circulation, The superimposed broken line represents the. 
mathematical relationship between the two variables. — 


than 350 ml. per kilogram per minute to 5.77 vol.% at 
flow rates of less than 200 ml. per kilogram per minute. 
As a result, umbilical oxygen uptake did not vary sig- 
nificantly at either low or high rates. of umbilical 
blood flow. Mean values ranged from 10. 124 = 0. 23 to 
10.75 + 0.25 c.c. per kilogram per minute. | | 

The inverse relationship between umbilical fow and d: | 
the venoarterial oxygen content difference was. sub- 


jected to logarithmic linear regression analysis : to test — 
the hypothesis that a. true reciprocal- relationship Ru 


existed between the two variables. Within the limitsim- 

posed by the experimental data (umbilic al flow between 
154 and 444 ml. per kilogram per minute and v-aAO, 
between 8, 2: and 7 .3 vol. %), this. hypothesis was ac- | 


| cepted at the 0.05 level. The mathematical expression 


ii this relationship i MO le 








She: variations in ow rate : encountered an the ovine 
uterine and umbilic al circ ulations between animals and 


in the same animal. over time. Furthermore, the data - 
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Blood flow and oxygen uptake in uterine and umbilical circulations AT 





indicate that in these two circulations a reciprocal re- 
lationship normally exists between the rate of blood 
flow and the oxy gen content difference across the cir- 
culation. These observations suggest that both uterine 
and umbilical blood flows may vary over a wide ran ge 
tor short periods of time without a significant change in 
the metabolic rate of the uteroplacental or fetal tissue 
mass. 

These data are in agreement with earlier observa- 
tions obtained using similar techniques in both the 
uterine? and umbilical circulations? and with those ob- 
tained by use of microsphere and flowmeter tech niques 
in the uterine circulation.» © Quanttatively, however, 
neither do the data agree with prior observations ob- 
tained under acute experimental conditions in either 
circulation using flowmeter or microsphere tech- 
niques,” ' 1616 nor are they in quantitative agreement 
with long-term observations obtained usi ng Howmeter 
techniques*: ' or the steady-state diffusion equilibrium 
technique'* in the umbilical circulation. As all tech- 
niques have been validated, the reasons for this dis- 
agreement are not immedia tely apparent. It may be 
explained partially by the different conditions under 
which the measurements were obtained. 


The reciprocal relationship observed between flow 
rate and oxygen content difference across the circula- 
tion in question indicates that the efficiency of oxygen. 
extraction by tissue is increased at lower rates of flow.. 
As the metabolic rate of the perfused tissues was con~: 
stant, this would appear to be due either to differences: 
in functional chorionic surface area be tween animals or | 
to differences in transit time in the ca pillary net or toa 
combination of the two. However, without measure-. 
ments of Po», capillary surface area, and perfusion . 
ratios between the two circulations, this explana tion | i 
must be regarded as speculative, pocas 

In summary, these experimental data demonstrate. 
that the normal variations in the rate of uterine and 


umbilical blood flows that occur between animals and io 


in the same animal over time do notalter the mean rate. 
of oxgen uptake by the tissues at low or high rates of — 


How. This is due to a reciprocal relationship between > 


flow rate and the oxygen content difference across the x 
circulation in question. The ph vsiologic mechanisms .- 
that underlie the reciprocal relatio nship between these E: 
variables cannot be explained on the basis of the avail .— 
able data. | T c MIN ad 
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e soxycorticosterone in normal pregnancy - : 2; M 


I. Sequeitial stuidies of the secretory patterns of © 
desoxycorticosterone, aldosterone, and cortisol 


W. E. NOLTEN, M.D. 

M. D. LINDHEIMER, M.D. 
S. OPARIL, M.D. 

E. N. EHRLICH, M.D. 


„Madison, Wisconsin, and Chicago, Illinois 


Plasma concentrations. of desoxycorticosterone (DOC) and aldosterone are markedly elevated in 
pregnancy. Although. DOC secretion in nongravid women has been assumed to be dependent - 
mainly on adrenocorticotropic hormone (ACTH), in a previous study of women in the third trimester 
of pregnancy it was found to be unresponsive to ACTH, dexamethasone, and variations in salt 
intake. In this study plasma DOC, aldosterone, and cortisol levels, as well as their responses to 
ACTH stimulation and overnight dexamethasone suppression, were observed sequentially in seven 
normal women. during the course of pregnancy and at three months post partum. Plasma DOC, 
aldosterone, and cortisol levels. rose substantially during gestation, but increments in DOC did not 
necessarily coincide with those of the other. two. Responses of all three corticosteroids to ACTH 
were enhanced during the first two trimesters compared to the nongravid state; DOC became 
unresponsive in the third trimester, while aldosterone and cortisol rose to an even greater extent. 
Elevated maternal D DOC was not decreased significantly by dexamethasone at any stage of 
pregnancy, while plasma cortisol was suppressed. Nonsuppressibility of DOC with dexamethasone 
and also the lack of correlation of the rise in DOC with the increase in cortisol during the course of 
pregnancy suggest that increased DOC secretion in pregnancy does not arise from 
ACTH-dependent pathways of the maternal adrenal. The loss of responsiveness of DOC to ACTH in 
the third trimester suggests. that the maternal adrenals have undergone an alteration in their 
steroidogenic response to ACTH, but also may indicate that their output of DOC has reached a 


maximal rate. (AM. J. OBSTET. GYNECOL. 132: 414, 1978.) 


- PLASMA CONCENTRATIONS of aldosterone and des- 
< oxycorticosterone ( DOC) are increased markedly 

. pregnancy.^? Despite the elevation of these m 
 ^mineralocorticoids, normal gravid women are not 
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hypertensive and do not show other manifestations of 
mineralocorticoid excess. Aldosterone secretion starts 
to rise early in pregnancy, then inci eases progressively, 

reaching very high levels. during the last two tri- 


mesters.? The elevated aldosterone lev el int late pr eg a F 
nancy has been shown to respond readily to changes i M. ae 


salt balance and to postural stimuli. T hus, it has been. | 
assumed that aldosterone. secretion in pregnanc is o 
governed by normal mechanisms and increase j only to ü 
the extent required to maintain normal volume. ho- | 
meostasis. On the other hand resulte : of earlier studies 

















women in the me ihe apis 
aia in salt intake. : Moreover 


Derai suppression was parücul a ariy / nötëworthy, l 


because in normal Hongrey id women 1 DOC i is assumed um 


0002-9378/78/2004144+07800.70/0 © 197 18 3 The C. V. Mosby s 


































o be secreted mainly as a by- product of cortisol biosyn- 
thesis and i is presumably ACTH dependent.‘ 

‘With this background in mind the current study was 
adertaken to n ee in o concentrations 














um v with the paR that the results fight 
darif ty the role of increased DOC in normal pregnancy 
and define the factors responsible for its secretion. 


Methods 

Experimental procedure. Subjects in this study were 
seven ambulatory, normal gravid women. The study 
was approved by the Human Research Committees of 
the University of Wisconsin and the University of 
Chicago. Informed consent was secured from volun- 
teers who agreed to participate after being provided 

with a full explanation of the purpose and the extent of 
the stady. 
Heparinized blood samples were obtained by veni- 
section at 0800 hours, immediately before and 60 
minutes after intramuscular injection of 0.25 mg. of 
AC'TH.* After ingestion of 1 mg. of dexamethasone at 
2300 hours on one day, another blood sample was 
d: wa at 0800 hours on the following day. All speci- 
mens were immediately refrigerated and plasma was 
separated within one hour by centrifugation. Plasma 
was stored at ~20° C. until assayed. These studies were 
repeated sequentially in each trimester and in the non- 
pregnant state three months after delivery. One subject 
received a ides intravenous infusion of aqueous 
; CTH, 40 U. in 5 per cent dextrose, in the third tri- 
"i and again at three months post partum; for 
DO X. measurements blood samples were drawn at fre- 
quent intervals before and during the infusion period. 
All subjects had normal deliveries, none received oral 
contraceptive agents post partum. 

|. Corticosteroid measurements. Plasma DOC and al- 
4 aste rone were measured by a modification of a radio- 
rumunoassay method developed by Biglieri?: 1 to 2 ml. 
ae were extracted with 18 ml. of methylene 
chloride after addition of ?H-DOC and ?H-aldosterone 
as internal standards. The washed extract was evapo- 
rated to dryness and redissolved in 20 per cent ethanol. 
From this ethanolic solution DOC and aldosterone 
were differentially extracted with cyclohexane and 
methylene chloride, respectively. The DOC extract was 





























 Cosyntropin, Organon, Inc., West Orange. New Jersey. 








NP=NONPREGNANT 










DOC ng/iOOm! 
“ALD ng/iOmi — 


F ug/IOO0ml*SE 





NP I z n NP I IE m 7 
TRIMESTER TRIMESTER TRIMESTER ; 


Fig. 1. Mean plasma concentrations of € ip 
desoxycorticosterone (DOC), and aldosterone f. ALD) measured E 
sequentially at 0800 hours during pregen and three 
months post partum. | nt 


acetylated with 15 Sis cent acetic ic anhydride in benzene 



























diosa neci aed amid: water- st ILESI o 
lowing development for seven. jdhenis. 3H-DOCA was ` 
localized on the paper by means of a radiochromato- ra 
gram strip scanner* and the DOCA zone was. eluted F Jo 
with ethanol. The eluate was evaporated. and the resi 00 
due redissolved in a measured volume of ethanol; m. 1 
DOCA was measured in duplicate. aliquots by. radio- i a 
immunoassay. Dextran-coated charcoal was used i in all 
radioimmunoassays to separate free from antibody- 
bound corticosteroids. The DOC antibody used in this | 
assay was completely reactive with DOCA, but it also 
cross-reacted with progesterone (100 per cent), testos- 
terone (14 per cent), 20a-hydroxyprogesterone (10 z 
per cent), and 17a-hydroxyprogesterone (5 per cent). — 
These latter cross-reacting steroids were dearly sepa- se 
rated from DOC by acetylation and subsequent chro- 
matography. The mean recovery of *H-DOCA follow- .- 
ing extraction and elution was 40 per cent. Sensitivity 
of the method permitted reliable detection of as little as — 
5 pg. of DOC added to assay tubes. The lower limit of | 
detectability of DOC in 2 ml. of plasma, allowing for | a 
duplicate determinations and for recovery, was 2ng ^" 
per 100 ml. The coefficients of variation of DOC de- 
terminations in pooled plasma were T 7 per cent within pe 
and 11 per cent between assays. os i , 

The methylene chloride extract, containing aldoste- 7 
rone, was evaporated to dryness and aldosterone was. | 
separated from impurities in the dried residue by de- ; 
scending paper chromatography in a Bush B5: system | 
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Fig. 2. Mean plasma cortisol (F) concentrations before 
(control) and 60 minutes after intramuscular injection of 
ACTH, measured sequentially in each trimester and three 


months post partum. The A represents mean increment 


induced by cor ticotropin. 


?H-aldosterone was localized on the paper with a strip 
scanner and the aldosterone zone was eluted with 
ethanol. Aldosterone in the eluate was measured by 
radioimmunoassay as described above. 

Cortisol was extracted from plasma with ethanol and 


. measured directly by radioimmunoassay as described 


by Ruder and colleagues.* 

Reagents. 1,2-°H-DOC, 1,2-*H-aldosterone, and 
1,2-?H-hydrocortisone were obtained from New En- 
gland Nuclear Corp., Boston, Massachusetts (specific 
activity, 50 Ci per mmol). Labeled steroids were at least 
97 per cent pure as determined by paper chromatog- 
aphy. Dextran No. D-4751 was supplied by Sigma 
Chemical Company, St. Louis, Missouri, and carbon 
 decolorizing alkaline Norit-A by Fisher Scientific Com- 
pany, Fair Lawn, New Jersey: Antibodies used for ra- 
dioimmunoassay were purchased from Endocrine Sci- 
. ence Laboratories, Tarzana, California. All chem:cals 
 — were analytical grade. 


Results 


Baseline levels and. responses of plasma cortisol to 
. ACTH. Fig. | shows: mean plasma cortisol concen- 
^ trations measured sequentially i in each trimester and in 
the nonpregnant state. Cortisol did not increase in 
early pregnancy, but rose progressively from 12.5 + 
1.3 ug per 100 ml. (mean + standard error) in the first 
trimester to 27.5 + 0.9 ug per 100 ml. in the second 
trimester (p < 0.001) and to 30.1 + 6.6 ug per 100 ml. 
in the third trimester. Responsiveness of cortiscl to 
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Fig. 3. Mean plasma desoxycorticosterone (DOC) concentra- 
tions before (control) and 60 minutes after intramuscular 
injection of ACTH, measured sequentially in each trimester 
and three months post partum. The A represents mean 
increment induced by corticotropin. 


ACTH increased as pregnancy advanced (Fig. 2). The 
mean ACTH-induced cortisol increment was 23.1 + 
3.3 ug per 100 ml. in the second trimester and 
26.0 + 5.5 we per 100 ml. in the third trimester, values 
that were appreciably higher than the 14.4 + 0.8 ug 
per 100 ml. measured in the nonpregnant. state (p « 
0.05; p< 0.05). | 

Baseline levels and responses of Sid: DOC to 
ACTH. Mean DOC concentrations measured sequen- 
tially during pregnancy are presented in Fig. 1. DOC 
increased from 11.2 + 1.0 ng. per 100 ml. in nongravid 
women to 26.5 + 3.8 ng. per 100 ml. in women in the 
first trimester (p « 0.005). There was a slight further 
increase to 33.6 + 4.7 ng. per 100 ml. in midpreg- 
nancy. The most dramatic increase was observed from 
the second to the third tr imester w hen DOC rose to 
60.6 + 3.1 ng. per 100 ml. (p « 0.025). ACTH- in- 
duced increments in DOC, as shown in Fig. 3, were 
62.2 + 23.1 ng. per 100 ml. in the first and 63.5 + 17.5 
ng. per 100 ml. in the second trimester, almost twice 
the value in the nonpregnant state. In contrast, ACTH 
caused an insignificant rise in. the third trimester; the 
mean increment was only 5.9 + 3.7 ng. per 100 ml. 

Fig. 4 shows plasma DOC levels before and during a 
six-hour intravenous infusion of ACTH in the same 
individual late in the third trimester and. again three 
months post partum. In pregnancy elevated. plasma 
DOC fluctuated slightly during . ACTH infusion from 
59 to 78 ng. per 100 ml. but showed. no appreciable 
overall increase. When restudied pos partum, DOC 
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g. 4. Effects of a six-hour infusion of ACTH upon plasma 
; corticosterone (DOC) in a normal woman during the 
ird trimester of pregnancy and three months post partum. 


v had dedined to levels of nongravid women and rose 

ma with ACTH from 10 to 62 ng. per 100 ml. 

.. Baseline levels and responses of plasma aldoste- 
E ron o ACTH. Mean aldosterone values measured in 
— the course of pregnancy pu are shown in Fig. 1. Al- 
 dosterone rose from 9.4 + 2.7 ng. per 100 ml. in non- 
gravid to 28.6 + 3.2 ng. per r 100 ml. in first-trimester 
E women {p < 0.005). A further striking increase over 
the nonpregnant state occurred in the second and third 
trimesters when aldosterone rose to 133 + 44.1 and 
E 2105 zE 43. 58 ng. per 100 ml. Aldosterone responsiveness 
to ACT "H, shown in Fig. 5, was enhanced early in preg- 
: | nancy; the mean increment in the first trimester was 
—. 49.5.5 12.1 ng. per 100 ml. as compared to 9.4 + 4.2 
ng. per 100 ml. in the nonpregnant state (p < 0.05); in 
7 the ‘second and third trimesters, ACTH-induced in- 
. crements in aldosterone were even more strikingly in- 
creased over those in the nonpregnant state, 112 + 
23.4. and. 120 + 23.6 ng. per 100 ml. (p< 0.01; 

P < 0.005). 

7 Responses of plasma cortisol and. DOC to dexa- 
| mel hasome. The effect of a single nighttime dose of 
E dexamethasone on plasma levels of cortisol and DOC 

... was studied sequentially in each trimester and in the 
E nonpregmant state. Cortisol levels measured at 0800 
.. hours on the morning after dexamethasone adminis- 
cd tration: declined i in the nonpregnant state from 12.8 + 
 7L61607 € 0.1 ig per 100 ml. (p < 0.001). Despite the 
— rise i baseline values that occurred with advancing 
n. dexamethasone caused a sharp decline in 
sroughout pregnancy. In the third trimester, 
Il from 30.1 + 6.6 to 4.6 + 0.3 ug per 100 ml. 
-Administration of dexamethasone re- 


























ALD ng/IOO ml SE 


EIE Sedem in pro DOC ‘except: d 


DOC n norma ial pregnancy, t 








Y 


W 


T 


300 


250 






NS 


200 | : ! | E 









— 


YY 
" TÉ 


ANS 
SN 






100 


SS 
a 


50 














SSAA 





94:42 Rag 5«12. EG CANER2BA. 
NON - FIRST. -SECOND - RD $ 
PREGNANT TRIMESTER TRÍMESTER TRIMESTER 


ACTH. “measured peal nese d | : 
months post partum. The à represents me: n increment 
induced by corticotropin, - | LO re: 





C CONTROL | Uu. 
DEX= DEXAMETHASONE . 





"7 


DOC ng/lOO mi #SE 
Fpg/l00m — 





C DEX € DEX 
Fig. 6. Mean plasma desoxycorticosterone (DOC ) id cortisol : 
(F) concentrations measured at 0800. hours in third- trimester © 
gravid women before (control): and on the morning after. 
ingestion of a single mignon: dose of dexamet isone. | 
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difference in suppressibility of DOC and cortisol in the 
third trimester is shown in Fig. 6. 


Comment 


In contrast to aldosterone very little is known about 
the precise site of synthesis of DOC or the mecharüsms 
responsible for the elevated levels of DOC that have 
. been observed in normal pregnancy. Earlier studies in 
_third-trimester gravid women indicated that the high 
plasma DOC level was not altered significantly by oral 
. administration of dexamethasone (0.5 mg. four times a 


= day for five days), by intramuscular injections of 


ACTH (40 U. daily for five days), or by long-term 
variations in salt intake.' Brown and co-workers? also 
noted that the elevated plasma DOC concentration in 
late pregnancy was not decreased by the administration 
of 0.5 mg. of dexamethasone every six hours for 48 
hours. The failure of DOC to respond either to dexa- 
methasone suppression or to ACTH stimulation in 
pregnancy was particularly noteworthy, because the 
small amount of DOC secreted in nonpregnant indi- 
viduals has been assumed to be predominantly a by- 
product of cortisol biosynthesis and, accordingly, to be 
mainly ACTH dependent.4 

In the current sequential study DOC, cortisol, and 
aldosterone concentrations all rose substantially curing 
the course of gestation, but the increments in plasma 
DOC did not necessarily coincide with those of the 
other two corticosteroids. Plasma DOC in the first 
trimester was elevated more than twofold above the 
nongravid level, whereas cortisol was virtually un- 
changed and aldosterone increased only slightly com- 
pared to increments noted later in pregnancy. The 
greatest increase in plasma DOC was observed in the 
third trimester when the mean concentration rose to 60 
ng. per 100 ml., whereas plasma cortisol and aidoste- 
rone increased to the greatest extent in mid pregnancy. 
The mean DOC level measured in the third trimester 
in this study is in close agreement with hndmgs of 
Brown and associates, ? who reported a DOC eoncen- 
tration of 65 ng. per 100 ml. in pooled plasma from 
women in late pregnancy. 

In the current study the elevated plasma DOC con- 
centration in each trimester was not diminished ap- 
preciably by dexamethasone, while plasma cortisol was 
suppressed. However, it should be pointed cut that 
plasma DOC in the nonpregnant subjects was only 
partially. suppressed by the single nighttime dose of 
dexamethasone employed in this study. Likewise, 
Schambelan and Biglieri* noted no more than a 50 per 
cent decline in the excretion of urinary tetrahydro- 
DOC in normal nongravid women w hen adreral func- 







tion was suppressed by administration of 2; mg. of dex- 
amethasone daily for three day s, but the: excretion rate | 


of this DOC metabolite was increased - fivefold by 


ACTH. Moreover, DOC secretion under normal cir- 
cumstances is not directly affected by factors that 
influence aldosterone secretion, although | its respon- 
siveness to ACTH is modified by the level of activity of 
the renin- -angiotensin system.* Such evidence has led to 
the assumption that DOC is mainly ACTH dependent, 
but the failure of dexamethasone to cause complete 
suppression suggests that DOC secretion normally may 
be regulated, at least partly, by a factor other than 
ACTH. 

Plasma responses of all three corticosteroids to ad- 
ministered ACTH in the present study were greater in 
the first two trimesters than in the nonpregnant state, 
but a remarkable dissociation in responsiveness was 
noted in the third trimester when ACT H. did not pro- 
voke a further rise in the already high DOC level, but |. 
did induce even greater increments in the concen- - 
trations of cortisol and aldosterone than those found | 
earlier in pregnancy. The fetal adrenal would not be 
expected to respond to maternal ACTH administration — 
since this peptide does not cross the placenta.? Thus, 
regardless of the source of the elevated baseline DOC 
level, it must be concluded that the increments induced 
by ACTH during the first two trimesters reflected an 
additional contribution from the maternal adrenals. 
The failure of DOC to respond to ACTH in the third 
trimester cannot be ascribed to inadequate. stimulation. | 
by adminstration of the single intramuscular dose of | 
ACTH, since the same dose resulted in exaggerated 
responses earlier in pregnancy. Moreover, as shown i in 


. Fig. 4, plasma DOC did not respond to the more in- 


tense stimulus provided by the six-hour infusion of 
ACTH late in the third trimester, but a marked in- 
crease occurred when the same woman was restudied 
three months after delivery. Although this lack of re- 
sponsiveness suggests that the maternal adrenals have. 
undergone a selective alteration in their steroidogenic 
response to ACTH in the third trimester, it could be an 
indication that the output of DOC by the maternal ad- 
renals has reached a maximal rate; levels of plasma 
DOC achieved after intense. stimulation. by infused 
ACTH in nonpregnant subjects approximated. those. 
reached in late pregnancy. Another: possible. explana- g 
tion for the apparent lack of responsiveness of DOC to 
ACTH is that an increase in DOC fro m the maternal 
adrenals may be offset by suppression o DOC secre- 
tion by the fetal adrenals, resulting from the ACTH- 
induced rise in maternal. cortisol. This -explanation 
seems unlikely since dexamethasone, even when ad- 




































2s ministered i in large doses to- pregnant women, seem- 
ingly did not suppress the fetal adrenal sufficiently to 
—— lower maternal plasma DOC levels.! 

The source of increased DOC secreted in pregnancy 
has not been localized precisely. Nonsuppressibility of 
plasma. DOC by dexamethasene as well as the lack of 
cose correlation of the rise in plasma DOC with the 
increase in cortisol during tae course of pregnancy 
suggest that the increased DOC does not arise from 
 ACTH-dependent pathways cf the maternal adrenals. 
Although not evaluated in this study, the previously 
reported finding that plasma DOC concentrations in 
third-trimester women were not altered significantly by 
long-term variations in salt intake provides evidence 
that the increased secretion of DOC in late pregnancy 
is not related to aldosterone production.’ Based on 
their observation that the DOC concentration is greater 
in mixed cord blood than in maternal blood, Brown 
and co-workers? suggested thar the fetoplacental unit is 
the source of the elevated DOC in pregnancy. The fetal 
adrenal is capable of converting pregnenolone to 21 
OH-pregnenolone, which in tarn could be converted 
to DOC by the placenta.” It is unlikely that the placenta 
could synthesize DOC from progesterone since it lacks 
21-hydrexylase activity. Placental progesterone might 
possibly be converted to DOC by the fetal adrenals, but 
perfusion studies provide conflicting data regarding 
the capability of the intact fetus to perform this con- 
version, although infused 3H-DOC was converted to 
*H-DOC sulfate in one study.® ! Thus, it is intriguing 
that DOC sulfate has been found in high concen- 
tr ations in umbilical cord blood and that very little is 
present in maternal plasma." Steroid sulfates generally 
are assumed to originate in the fetal adrenals, although 
they may be modified in the fetal liver and are trans- 
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formed into active hormones by the placenta? The- 
possibility that the large amount of DOC sulfate found . 
in the fetal circulation is further metabolized within the : 
fetoplacental compartment is supported by the obser- - 
vation that concentrations of DOC sulfate. are very low 
in amniotic fluid and negligible in late-pregnancy - 
urine," 1 H 
Nonsuppressibility of elevated DOC with salt loading © 
raises questions regarding its possible role in the. 
pathogenesis of gestational disorders characterized by 
excessive salt retention or hypertension. Although - 
DOC is bound to corticosteroid- -binding globulin with | 
almost the same avidity as cortisol, recent studies indi- ^ 
cate that the free DOC index, which reflects changes in’ © 
the concentration of the biologically active, free steroid — 
in plasma, is increased in pregnancy fivefold over the ; ; 
calculated level in nongravid women.' Furthermore, it 
has been shown that pregnant women are quite sensi- 
tive to the sodium-retaining action of administered Ee 
DOC." Thus, the high DOC level in pregnancy repre- — 
sents a substantial elevation of mineralocorticoid activ- ii 
ity that potentially could lead to pathologic conse- . 
quences. Accordingly, with the developmen: of tox- - 
emia, aldosterone is depressed," but nonsuppressible : 
DOC, although reported to be no higher than in nor- . 


motensive subjec ts," might. then be excessive relative to Ed 


the existing state of sodium balance. In this regard it is 


noteworthy that the highest levels of DOC are reached = 


in the third trimester, which coincides with the usual. 
ume of onset of toxemia. 


The authors would like to thank Ms. Patricia Rueck- 
ert for her excellent technical assistance in these 
studies. We are grateful to Ms. Terri Kraemer for in- 
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— Plasma cortisol in the chronic rhesus monkey 
_ preparation (Macaca mulatta) 
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The short- and long-term effects of surgical procedures and chair restraint on total plasma cortisol 
were assessed in the chronic rhesus monkey preparation. Three nonpregnant and six pregnant 
animals were sampled daily, morning and evening. Fetal plasma specimens were obtained 
simultaneously from the pregnant animals. in the nonpregnant rhesus monkey, a circadian rhythm is 

l present the day following venous catheterization and chair restraint, with individual values. similar to 

those in trained, unanesthetized animals. In the pregnant animals, a postoperative rise in cortisol is 
followed by a gradual decline to a plateau and a return of circadian rhythm. No consistent daily. 
fluctuations are seen in fetal cortisol, and although correlated with maternal cortisol, the. exact. 
relationship is uncertain. The data indicate that operation, as expected, is stressful but acclimation 
to the chair occurs. (AM. J. OBsTET. GYNECOL. 132: 421, 1978.) 


INITIAL INVESTIGATIONS in animal fetal physiology 
and endocrinology were concentrated on acute prep- 
arations. More recently, emphasis has turned to the 
chronically catheterized sheep and rhesus monkey. 

Previous studies have focused on cortisol to assess the 
stressful state of the pregnant ewe.': ? Results indicate 
that circadian variation in peripheral plasma cortisol 
levels is re-established postoperatively while ewes are 
habituating to their new environment. The time period 
is variable, often requiring seven or more days, but it 
appears that adaptation occurs and a minimally 
stressed animal can be achieved. 


idus to assess cortisol concentrations in the 
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rhesus monkey have yielded a wide range of basal val- 
ues, most being higher than those obtained in 





ii man. n 
Furthermore, lower plasma concentrations. have been - 
demonstrated. in trained compared to ‘untrained Or 
anesthetized animals.® Consequently, a major concern - 
of primate research is that an unphy siologic, stressful 
state exists. The purpose of this investigation is to - 
evaluate the short- and long-term effects of. surgical : 
procedures and chair restraint on the rhesus monkey, : 
using cortisol as an index of stress. | | 


Material and methods : 

Three nonpregnant and six pregnant animals were - 
studied. Operation was performed at 120 to 130 days’ 
gestation (term, approximately 165 days) in the preg- 
nant group and at least six months post partum inthe | 
nonpregnant group. Three of the pregnant monkey s. 
were treated with an intramusc ular injection of 50 mg. : ^ 
of progesterone in water per day to maintain uterine 
quiescence, However, a recent review of our experi- E 
ence since 1972 indicates that when comparing fre- 
quency of labor, percentage of successful preparations, 
and duration of these models, no benefit was obtained. i 
Consequently, this practice has been abandoned and... 
tocolysis is accomplished with either fenoprofen infu- 
sion, magnesium sulfate bolus, or oral indomethacin. - 

The chronic rhesus preparation was described pre-- 
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Fig. 1. Daily postoperative plasma cortisol levels in nonpreg- 
nant and pregnant rhesus monkeys. Each day is divided into 
A.M. and P.M. periods. Note the greater postoperative re- 
sponse with a gradual decline to a plateau during pregnancy. 
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Fig. 2. Comparison of paired samples in nonpregnant and 
progesterone- and non-progesterone-treated pregnant ani- 
mals (paired t test). A circadian rhythm is present in all three 
groups. 


viously by Martin and associates.’ After phencyclidine 
is administered (1 mg. per kilogram of body weight, 
intramuscular), polyvinyl catheters (outer diameter, 
0.96 mm.) are inserted in the maternal femoral artery 
and vein. When recovered from anesthesia, the mother 
is placed into a restraining chair for three days. The 
monkey is then removed from the chair, and under 
anesthesia induced by phencyclidine (1 mg. per kilo- 
gram of body weight, intramuscular) supplemented 
with pentobarbital (intravenous) fetal surgery is per- 
formed. A transverse uterine incision is made without 
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rupture of membranes, and polyvinyl catheters are 
placed extraovularly, being exteriorized through the 
vagina. Amniotic fluid is withdrawn, the membranes 
are incised, and as the fetal head is delivered it is placed 
into a saline-filled surgical glove. Three fetal elec- 
trocardiogram electrodes and common carotid artery, 
internal jugular vein, tracheal, and intra-amniotic 
catheters are fixed. The fetus is returned to the uterine 
cavity, the membranes and uterine wall are closed in 
two layers, and the amniotic fluid is replaced. 

After recovery, the monkey is returned to the re- 
straining chair for the duration of the preparation. 
Maternal and fetal heart rates and blood pressures, 
plus tracheal and intrauterine pressures, are mon- 
itored continuously for the duration of the prep- 
aration (range, five to 24 days). Maternal and fetal 
arterial blood gas determinations are made at least 
twice daily. Morning and evening samples are drawn 
simultaneously from the maternal femoral and fetal 
carotid arteries. Morning samples are drawn between 
0800 and 1000 hours and evening samples between 
1700 and 1900 hours. Patency of the catheters is main- 
tained by constant infusion (0.01 ml. per minute) of a 
dilute heparin solution (1 U. per milliliter). : 

Operation in the nonpregnant rhesus monkey con- 
sists of cut-down saphenous vein catheterization under 
ketamine anesthesia (10 mg. per kilogram of body 
weight, intramuscular). 

Samples were stored at —20° C. until analyzed. Cor- 
tisol measurements were performed via specific 
radioimmunoassay as described by Louis and col- 
leagues.* The antibody was prepared against cortisol- 
2] -hemisuccinate-bovine serum albumin and showed 
significant cross-reactivity with only corticosterone 
(10 per cent and deoxycorticosterone (5 per cent). 
Chromatography was not utilized but there was less 
than ] per cent cross-reactivity with all other steroids 
tested (i.e., progesterone, pregnenolone, androstene- 
dione, testosterone, 5a-dihydrotestosterone, dehydro- 
epiandrosterone, estrone, 17a- and 178-estradiol, cor- 
tisone). Interassay variation was 12 per cent. 


Results 


Postoperative response. Fig. | depicts the average 
A.M. and P.M. values beginning with the date of opera- 
tion. In the pregnant animals, total plasma cortisol in- 
creases at the time of maternal catheterization and 
again at the time of fetal operation. This is followed by 
a gradual decline to a plateau, although the time period 
varies for each animal, the range being two to five days. 
The surgical response and postoperative trends are 
similar for both the progesterone- and non- 
progesterone-treated animals. The nonpregnant ani- 
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Fig. 3. Mean plasma cortisol concentrations. Significant A.M. to P.M. variation is present only within 
the nonpregnant and non-progesterone-treated groups (Student's t test). 


mals demonstrated no commensurate postoperative 
rise and levels had returned to basal values by the first 
postoperative day (Kendall rank correlation: not 
significant). 

Circadian rhythm. A significant variation in A.M. to 
P.M. total plasma cortisol was seen in the nonpregnant 
monkeys (paired t test; p < 0.01) (Fig. 2). A similar 
relationship was maintained in both the progesterone- 
and non-progesterone-treated pregnant animals once 
they had recuperated from the initial surgical stress 
(p € 0.05 and p « 0.01, respectively). 

As cortisol release is thought to be pulsatile,? the data 
were pooled to compare A.M. and P.M. means (Fig. 3). 
Values for the progesterone-treated group are 411 — 
26 ng. per milliliter (+1 standard error of the mean) 
in the a.M. and 370 + 22 ng. per milliliter in the 
P.M.; non-progesterone-treated group, 346 + 47 and 
230 +21 ng. per milliliter; nonpregnant group, 
265 + 13 and 206 + 12 ng. per milliliter. Significant 


I+ 


B 


A.M. tO P.M. variation was maintained only within the 
nonpregnant and non-progesterone-treated groups 
(Student's t test: p < 0.01 and p < 0.05, repectively). 
Furthermore, when the two groups are compared to 
each other, there is no significant difference. Analysis 
of A.M. values for progesterone- and non-progester- 
one-treated animals is not significant, whereas signif- 
icance is present in the P.M. comparison (p < 0.01). 

Fetal relationships. An important aspect of the 
Chronic preparation is the ability to sample the fetus 
simultaneously. No relationship of fetal total plasma 
cortisol to the time of day is seen in either the proges- 
terone- or the non-progesterone-treated monkeys 
(Fig. 4). 


Comparison of simultaneously obtained maternal 
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Fig. 4. Fetal plasma cortisol variations. Comparison of paired 
samples shows no circadian rhythm (paired t test). 
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Fig. 5. Simultaneous maternal and fetal plasma cortisol 
samples. 
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and fetal samples results in a correlation coefficient of 
0.55 with p « 0.01 (Fig. 5). 


Comment 


These data indicate that in the nonpregnant rhesus 
monkey a circadian rhythm in total plasma cortisol is 
present the day following venous catheterization and 
chair restraint. Moreover, the individual values are 
similar to those obtained in trained, unanesthetized 
animals." These concentrations are greater than those 
observed in man, but evidence exists indicating that 
basal cortisol levels may vary among species, being 
higher in the subhuman primate than in man.” !'* The 
presence of a circadian rhythm with values similar to 
those in unanesthetized animals suggests that adapta- 
tion to the chair occurs. 

In the pregnant animals a postoperative rise in cor- 
tisol is followed by a decreasing trend and a return of 
circadian rhythm. The greater increase and slower re- 
turn to basal levels as compared to the nonpregnant 
animals most likely reflect the magnitude of surgical 
stress. The contributions of adrenal secretion and 
metabolic clearance cannot be determined from these 
data, although others have shown that unlike in man, 
cortisol-binding globulin (CBG) does not increase in 
pregnancy.''’ 1? The return of fetal breathing within 
24 hours postoperatively plus normal maternal and 
fetal heart rates, blood pressures, and arterial blood 
pH and gas tensions support the contention that the 
pregnant animals acclimate to the restraining chair. 

The similar basal cortisol concentrations in the non- 
pregnant and non-progesterone-treated pregnant 
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monkeys are in accordance with the unaltered CBG 
levels during pregnancy in this species.'': '* Differences 
between progesterone- and non—progesterone-treated 
pregnant monkeys may reflect the availability of pro- 
gesterone substrate as this may be a rate-limiting step in 
adrenal cortisol production.'? An alternate explanation 
for the elevated cortisol could be a stressful response to 
the intramuscular injection but this seems unlikely as it 
was given after the P.M. plasma sample was taken. 
Cross-reactivity of the cortisol radioimmunoassay with 
progesterone was 0.38 per cent and therefore not a 
factor. 

In the fetus there is no apparent circadian rhythm in 
cortisol despite the fluctuations in maternal values. As 
the primate placenta presents an incomplete barrier to 
cortisol transfer," these observations imply that the 
fetal contribution to the pool may vary with the time of 
day. Indeed, measurements of other fetal adrenal 
products in our laboratory (dehydroepiandrosterone 
sulfate, progesterone) indicate higher levels in the 
evening, suggesting that variation in maternal cortisol 
may influence fetal adrenal function. 

We deduce that operation, as expected, is stressful 
but acclimation to the restraining chair occurs. The 
biochemical and biophysical measurements indicate 
that a minimally stressed animal can be achieved. Be- 
cause of the initial postoperative response, caution in 
interpretation of data obtained during this period is 
advisable. Finally, the relationship between maternal 
and fetal cortisol levels appears neither simple nor 
direct. 
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Fetal blood velocity waveforms 
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In this paper a method is described for obtaining and characterizing fetal blood velocity waveforms. 
The signals were recorded with a range-gated Doppler instrument and characterized after spectral 
analysis. Preliminary observations indicate differences in the waveforms obtained during normal 
pregnancies compared with some complicated pregnancies. (AM. J. OBSTET. GYNECOL. 


132: 425, 1978.) 


UNTIL RECENTLY, the only aspects of fetal cardiovas- 
cuiar physiology that could be investigated were heart 
race, changes in heart rate, and measurement of elec- 
tromechanical time intervals. Another aspect of human 
fetal physiology that, due to its relative inaccessibility, 
has received little attention is the fetoplacental cir- 
culation. Our current information is from animal 
studies," * clearance rates* * and postdelivery mea- 
surements.” * 

Recently, a noninvasive technique in which echo im- 
aging and Doppler ultrasound are combined has been 
used by two groups” '° to obtain fetal blood velocity 
waveforms. Also, Gill"! has reported blood volume flow 
estimated by similar techniques. 

In this paper a technique for obtaining blood velocity 
waveforms from individual blood vessels in the fetus 
with the use of a range-gated pulsed Doppler ultra- 
sound instrument, methods of analyzing and extract- 
ing information from the Doppler signal, and results 
f-om 34 normal and nine complicated pregnancies are 


cescribed. 


Methods 


Location of fetal blood vessels. Fetal blood vessels 
cre located by either a B-mode static or a real-time 
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scanner. Identifiable blood vessels include the umbilical 
vein where it enters the fetal abdomen, the umbilical 
artery pulsating in the cord, and the abdominal aorta. 
The umbilical vein is identified on transverse scans 
through the fetal abdomen taken orthogonal to its long 
axis, as previously described.'?: !? 

The umbilical artery is identified within the amniotic 
fluid by the appearance of parallel line echos which 
display pulsatile activity (more readily identified with a 
real-time scanner than with the B and A modes of a 
static scanner). The aorta can be identified on either 
transverse or longitudinal scans of the fetal trunk as a 
pulsatile structure ventral to the spine. 

When the vessels have been identified, the echo 
transducer is replaced with a continuous-wave Doppler 
instrument held at the same orientation. Doppler 
signals are then obtained from all vessels lying along 
the beam. To obtain signals from individual blood ves- 
sels, the continuous-wave Doppler device is replaced 
with a range-gated, pulsed-wave (PW) instrument'* 
(3 MHz). On an A-mode presentation of the PW re- 
flected beam, echos obtained from arteries display lat- 
eral pulsatile movement, whereas echos from veins and 
other stationary structures are nonpulsatile. A range- 
gate set at the depth indicated from the A-mode dis- 
play and from the B-mode image selects echos from 
individual vessels for auditory and visual display. Fig. 1 
shows an A-scan display from an artery and a vein lying 
along the beam of an ultrasound transducer. When the 
sample volume is set within the vein, a continuous low- 
frequency Doppler signal is heard. When the range- 
gate is within the artery, a pulsatile high-frequency 
Doppler signal is heard. Therefore, this instrument 
enables Doppler signals produced a: different dis- 
tances from the transducer to be heard individually. 
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Fig. 1. Doppler signals from individual blood vessels are separated with a range-gated pulsed Dopp- 
ler device on an A-scan display. Signal a is stationary, whereas b is pulsatile. 





Fig. 2. TIA from (a) umbilical vein and (b) umbilical artery. The verticle axis represents frequency, 
and the horizontal axis is time. The lowest horizontal line represents zero flow. 


Doppler signals also can be obtained from the umbil- 
ical vessels without imaging. A continuous-wave Dopp- 
ler device is used to scan the maternal abdomen and 
locate the cord by the pattern of the umbilical arteries 
and vein. 

Analysis of Doppler signals. The blood velocity is 
proportional to the Doppler output frequencies, which 
can be estimated by several techniques. 

An inexpensive way of obtaining a visual display of 
the Doppler signal is with a time-interval histogram 
(TIH).'° Although this is not a formal spectral anal- 
ysis it does provide information about the shape 
of the waveform and its relationship to zero blood flow 
(Fig. 2). 

The disadvantages of the TIH are that interfering 
noise is displayed along with the flow signals; strong, 
low-frequency Doppler signals may cause difficulty in 
distinguishing high-frequency components; and arte- 
rial and venous signals present in the same signal can- 
not be completely separated. Therefore, the TIH is a 
useful method of monitoring the data during collection 


as a preliminary screen of signal quality but is unreli- 
able for waveform analysis. 

Some of the disadvantages of the TIH can be over- 
come by Fourier analysis. We have developed comput- 
er-based techniques'? to process the Doppler signal 
through a series of fast Fourier transforms (FFT's). 
This generates a time series of Fourier transforms and, 
hence, velocity distributions as a function of time. 
These results are either automatically processed or 
graphically displayed. Fig. 3 is a three-dimensional plot 
where the horizontal axis is time, the vertical is velocity, 
and the axis perpendicular to the page is amplitude. 

Feature extraction. The over-all height of the veloc- 
ity waveform is dependent on the angle between the 
ultrasound transducer and the blood vessel. Therefore, 
any measurements of the waveform should be anghe 
independent. One such measurement is the percentage 
of time during which the waveform is in systole, calcu- 
lated after the peaks and troughs are defined. 

Another angle-independent characterization is the 
pulsatility index (PI), which was described by Gosling 
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Fig. 3. Pseudo-three-dimensional plot of an FFT analysis of 
umbilical artery blood velocity waveforms obtained with a 
range-gated, pulsed-wave Doppler device. 


and King." It is the peak-to-peak height of the maxi- 
mum frequency envelope of the Doppler spectrum di- 
vided by the mean height over one cardiac cycle, both 
of which allow for reverse flow (Fig. 4). The PI is the 
degree of pulse waveform damping and has been 
found to be indicative of downstream impedance to 
flow.'5 For example, the internal carotid artery, having 
a lew termination impedance, has a PI of 1 to 2. In the 
femoral, popliteal, and tibial arteries, under resting 
conditions, the PI ranges from 5 to 15" and falls to 1 to 
2 atter leg exercise,'? presumably as a result of arterio- 
lar vasodilatation. 

The spectral analysis computer program contains a 
section that automatically computes these waveform 
parameters. The program first computes the time- 
varying waveform spectrum, then outlines the wave- 
form, and finally identifies the individual cardiac cycles 
and computes the PI, per cent systole, and heart rate. 
An example of this automatic processing is shown in 
Fig. 5. The horizontal axis is time, the vertical is veloc- 
ity, and the signal power is represented as density. The 
maximum velocity envelope is represented by the solid 
line, and the peaks and troughs are identified by the 
crosses. The extracted parameters are printed below 
their corresponding cardiac cycles. 


Results 


Velocity waveforms were obtained from the umbili- 
cal arteries of 43 patients whose pregnancies ranged 
from 20 to 40 weeks. Thirty-four patients had normal 
pregnancies, two had premature rupture of the mem- 
branes, three had hypertension, and four had insulin- 
dependent diabetes. 

Fig. 6 is an example of the records obtained. The 
upper waveform (4) was measured from a normal 
pregnancy at 33 weeks' gestation. The velocity wave- 
form was continuously elevated above the zero flow line 
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Fig. 4. PI is the peak-to-peak height of the waveform divided 
by the mean height over one cardiac cycle, with reverse flow 
allowed for in both. 
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Fig. 5. Feature extraction of FFT waveform. 
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Fig. 6. Blood velocity waveforms obtained from umbilical ar- 
teries. Record A was obtained from a fetus associated with a 
normal pregnancy. Record B was obtained from a fetus asso- 
ciated with prematurely ruptured membranes. 
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Table I. Summary of results 


October 15,,1978 
Am. J. Obstet. Gynecol. 


Normal 34 Elevated 0.6-1.5 20-26 
PROM: 
Patient a* 2 Baseline 2.4-4.5 20-25 
Patient b Baseline/elevated 1.6-2.4 
Hypertensive: 
Patient a* 3 Baseline 2.4-4.1 
Patient b Elevated 1.1-1.5 20-26 
Patient c Elevated 1.2-1.4 
Diabetic: 
Patient a 4 Baseline 2.1-3.2 
Patient b Baseline 2.7-3.1 18-20 
Patient c Baseline/elevated 1.2-2.1 
Patient d* Baseline 3.1-5.2 13-19 


PROM = Premature rupture of membranes. Elevated and baseline refer to the position of the velocity waveform relative to zero 


flow during diastole. 
*Fetal death. 


(bias) throughout the cardiac cycle, indicating that even 
in diastole there was forward flow. In contrast, Fig. 6, 
(B), which was obtained from a 30 week fetus with 


prematurely ruptured membranes, shows the wave- 


form returning to the baseline during diastole, indicat- 
ing no forward flow. Similar records were obtained 
from one of the three hypertensive patients and three 
of the four diabetic patients. In all patients examined, 
the percentage of time the waveform was in systole 
ranged between 18 and 26 per cent, except for one 
diabetic patient in whom the figure was 13 to 19 per 
cent. The normal patient group had PI ratios ranging 
between 0.6 and 1.5, whereas some of the complicated 
pregnancies had higher ratios. These results are sum- 
marized in Table I. 

All patients except three had successful outcomes of 
their pregnancies. Patient a with prematurely ruptured 
membranes had an intrauterine death at 24 weeks' ges- 
taüon, three weeks after the Doppler observations; 
hypertensive patient a had an intrauterine death at 34 
weeks' gestation (18 days after the Doppler observa- 
tions); and diabetic patient d had an intrauterine death 
five days following the observations. 

The results demonstrated that: (1) arterial wave- 
forms could be recorded in all patients examined and 
(2) there were differences in the waveform position 
relative to the zero flow line between normal and some 
complicated pregnancies. 


Comment 


Fitzgerald and Drumm” reported on using a combi- 
nation of echo and Doppler ultrasound techniques to 
obtain velocity waveforms from the umbilical cord. 
They were successful in all of the 20 patients they ex- 
amined. They used a continuous-wave Doppler in- 
strument, and one of their published sonograms indi- 
cates they could not separate arterial and venous flows. 
Their observations confirm our findings that the 
technique is simple and can be used to investigate fetal 
blood velocity waveforms. Gill’! described a technique 
for measuring blood flow in the umbilical vein with the 
use of a combination of echo imaging (Octoson) and a 
range-gated Doppler device. 

Arterial waveforms were recorded from the umbili- 
cal cords of all fetuses examined. There were differ- 
ences in the waveform position relative to a zero flow 
line (bias) between normal and some complicated 
pregnancies. The PI’s in the normal fetuses were all 
less than 1.5 (consistent with low placental impedance’) 
whereas the PI’s in some of the fetuses associated with 
complicated pregnancies were elevated above normal 
values (indicating a greater placental impedance). 

No general conclusions can be reached from such 
a small study. A more extensive and systematic study is 
in progress to establish definitive velocity waveform 
patterns. 
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Effects of indomethacin on sheep uteroplacental 
circulations and sensitivity to angiotensin II 
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Indomethacin, a prostaglandin synthetase inhibitor, injected simultaneously into the abdominal aorta 
of the ewe and her fetus at 125 days' gestation causes vasoconstriction of both the uterine and 
umbilical circulations. There is no change in these hemodynamic effects of indomethacin in the 
presence of phenoxybenzamine, an alpha-adrenergic antagonist. When the indomethacin 
experiment is repeated seven to 10 days later, a uterine vasoconstriction 10 per cent greater than 
that found earlier occurs, but there is no change from control umbilical vascular resistance. The 
mean maternal arterial pressure response (20 mm. Hg) to angiotensin II with and without 
indomethacin also was examined at the same time in gestation. Indomethacin infusion to the ewe 
significantly reduces the pressor dose (nanograms per kilogram per minute) by 42 + 4 per cent. 
Thus, in pregnant sheep in the third trimester, endogenous prostaglandins appear to be: (1) partial 
determinants of basal blood flow in both the uterine and umbilical circulations and (2) modulators of 
the vasoconstrictive effects of angiotensin Il in the ewe. (AM. J. OBSTET. GYNECOL. 132: 430, 1978.) 


ENDOGENOUS PROSTAGLANDINS appear to con- 
tribute to basal vessel tone in the gravid uterus of the 
monkey, dog, and rabbit. ? The ovine maternal and 
fetal placental circulations vasoconstrict and vasodilate 
when exogenous prostaglandins are injected intravas- 
cularly.* Whether endogenous prostaglandins induce 
similar vascular responses in pregnant sheep is not 
known. 

Another role for endogenous prostaglandins as 
modulators of angiotensin II (AII) responsiveness in 
pregnancy is suggested by the following data: The 
pressor response to AII decreases during human 
pregnancy.? Indomethacin, a prostaglandin synthetase 
inhibitor, administered to pregnant women caused this 
diminished sensitivity to revert to that of the nonpreg- 
nant state.’ Whether a similar relationship between 
prostaglandins and AII exists in pregnant sheep is not 
known. 
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In this study, we used indomethacin in ovine preg- 
nancy during the third trimester to examine the role of 
endogenous prostaglandins as: (1) contributors to vas- 
cular tone in the uterine and umbilical circulations 
and (2) modulators of the pressor responsive to exoge- 
nous AII. 


Material and methods 


Seventeen Dorset ewes, weighing 48 to 62 kilograms, 
with accurately timed (+two days) singleton pregnan- 
cies were prepared surgically at 117 to 122 days of 
gestation (term = 145 + five days). As previously de- 
scribed,° electromagnetic flow transducers* were ap- 
plied to the main uterine artery of the pregnant horn 
and to the common intra-abdominal fetal umbilical 
vein. Polyvinyl catheters were placed into the fetal ab- 
dominal aorta at the bifurcation and subrenal inferior 
vena cava via pedal hind limb vessels, into the maternal 
abdominal aorta at the bifurcation and subrenal in- 
ferior vena cava via superficial branches of the right 
femoral artery and vein, and into the amniotic cavify. 
The flow probe leads and catheters were exteriorized 
through a skin incision on the right flank of the ewe 
and stored in an attached cloth bag. 


*Micron Instruments, Inc., Los Angeles, California. 








Measurements. Main uterine artery and common 
umbilical vein blood flows were monitored continu- 
ously with flow meters with nonocclusive electronic 
zeroes.* Electronic zero was verified with in vitro and in 
vivo tests and corresponded to true flow within 10 ml. 
per minute. Amniotic fluid and mean maternal and 
fetal pressures were measured with pressure transduc- 
erst with zero set at the level of the heart of the ewe. 
Fetal blood pressures were corrected for variations in 
intrauterine pressure by subtracting the simultaneous 
amniotic fluid pressure. Maternal and fetal heart rates 
were obtained directly from their respective arterial 
tracings with a Bio-Tach coupler.i Blood flow, pres- 
sure measurements, and heart rates were recorded on 
a rectilinear recorder.§ Estimates of vascular resistance 
were calculated by dividing mean arterial pressure 
minus venous pressure by the simultaneously mea- 
sured mean blood flow. Maternal and fetal arterial 
blood samples (0.7 ml.) were obtained during the con- 
trol period for pH, Pco;, and Po,.' 

Experimental procedures. Three experimental pro- 
tocols were used. Experiments were performed from 
the fifth to the fifteenth postoperative day. The in- 
domethacin{ stock solution was prepared by dissolving 
10 mg. of indomethacin per milliliter in 0.1M phos- 
phate buffer as described by Hucker.’ Dilutions were 
made with the same buffer solution. 

Group 1: Indomethacin alone. Following a 30 minute 
control period, a bolus injection of indomethacin was 
administered simultaneously into the abdominal aorta 
of both the ewe and the fetus (2 mg. per kilogram of 
maternal body weight and estimated fetal body weight). 
Five ammals received the drug at 125 days’ gestation 
and again seven to 10 days later. 

Group 2: Indomethacin and phenoxybenzamine. In three 
different animals (125 to 127 days’ gestation) phenoxy- 
benzamine was infused (50 wg per kilogram per min- 
ute!) intravenously for 45 minutes prior to and 50 
minutes after the bolus injection of indomethacin. The 
control period included the last 30 minutes of the pre- 
injection infusion. 

Group 3: AII with and without indomethacin. In Group 
3, consisting of nine additional animals (124 to 198 
days' gestation), an AII dose that elicited an increase of 


*Model RC 1000, Micron Instruments, Inc. 

*Model P37B, Statham Instruments, Inc., Oxnard, Cal- 
ifomnia. 

Gouled Inc., Cleveland, Ohio 

8Model 200, Gould Inc. 

"IL 513 analyzer, Instrumentation Laboratory, Inc., Lex- 
ingten, Massachusetts. 

{Supplied by Dr. H. B. Hucker, Merck Sharp & Dohme, 
West Point, Pennsylvania. 
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20 mm. Hg in mean maternal arterial pressure first was 
determined in the following manner. Following a 30 
minute control period, an intravenous AII infusion was 
started. At five-minute intervals, the dosage was in- 
creased from 1 ng. per kilogram per minute! up to 
7 ng. per kilogram per minute~' by 0.5 ng. per kilo- 
gram per minute"! increments until a rise of 20 mm. 
Hg in mean maternal arterial pressure was maintained. 
The infusion was then stopped. After the values re- 
turned to control and an additional 1.5 hours had 
elapsed, indomethacin was infused intravenously at 
0.03 mg. per kilogram per minute! for the next 45 
minutes. The infusion was maintained as the pressor 
test was repeated with sequentially increasing doses of 
ATL. The AII* stock solution was made by dissolving 1 
mg. of AII in 0.1M acetic acid. Appropriate dilutions 
were obtained with 5 per cent dextrose apd water. 

Data analysis. Mean control values were obtained in 
each group by averaging the data collected at five- 
minute intervals for the 30 minutes just prior to the 
bolus injection of indomethacin or the infusion of AII. 

In both Group 1 and Group 2, after injection, data 
were collected at one-minute intervals for 10 minutes 
and then at five-minute intervals for the next 40 min- 
utes. Each value was expressed as a per cent of the 
respective mean control value. In Group 1, after pool- 
ing of the values of the five animals at each interval 
recorded, Student's t test was applied to determine the 
significance of any mean changes from control. Also, 
for each animal, the individual values obtained at 125 
days' gestation and at 132 to 135 days' gestation were 
compared by means of Student's t test on the mean of 
the differences. The mean values for the three animals 
in Group 2 were pooled and compared to the mean 
values of Group 1; Student's t test was used to deter- 
mine the significance of any difference between means. 

In Group 3, the doses required to elicit a 20 mm. Hg 
increase in mean maternal arterial pressure without 
and with indomethacin were compared by means of 
Student's t test on the mean of the differences. Car- 
diovascular data collected at a 20 mm. Hg increase in 
mean maternal arterial pressure with AII alone were 
compared to the data with combined AII and in- 
domethacin. 


Results 


Maternal and fetal blood gas levels were measured 
during the control periods. In each instance fetal arte- 
rial blood pH and Po; were greater than 7.34 and 19 
mm. Hg, and maternal arterial blood pH and Po; were 
always greater than 7.39 and 96 mm. Hg, respectively. 


*Beckman Instruments, Inc., Oxnard, California. 
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$ MOTHER > FETUS MEANSS.E. 
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Fig. 1. Simultaneous intra-aortic injection of indomethacin to 
mother and fetus at 125 days’ gestation (No. = 5). Response 
(mean + standard error) of UtBF, UmBF, mean MAP and 
FAP, MHR, FHR, and calculated UtVR and UmVR. Data are 
expressed as percentages of control values. 


Group 1: Indomethacin alone. A bolus injection of in- 
domethacin administered simultaneously to the ewe 
and fetus at 125 days’ gestation resulted in the hemo- 
dynamic changes illustrated in Fig. 1. 

Uterine blood flow (UtBF) decreased significantly to 
12 + 1 per cent below the control level (p < 0.001) five 
minutes after injection and returned to baseline within 
15 minutes. It then gradually increased to 13 = 3 per 
cent (p < 0.02) above baseline by 40 minutes after in- 
jection and remained 9 + 2 per cent (p < 0.02) above 
baseline at 50 minutes. Maternal arterial pressure 
(MAP) increased to a peak of 36+7 per cent 
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Fig. 2. Comparison of UmVR changes (mean + standard er- 
ror) at 125 and 132 to 135 days’ gestation after simultaneous 
intra-aortic injection of indomethacin to the mother and fetus. 
Data are expressed as percentages of control values. 


(p < 0.01) above the control value one minute after 
injection and remained significantly elevated for 20 
minutes. Calculated uterine vascular resistance (UtVR) 
increased to 39 + 4 per cent (p < 0.01) above the con- 
trol level three minutes after injection and returned to 
baseline within 25 minutes. Maternal heart rate (MHR) 
decreased 38 + 5 per cent (p < 0.01) from the control 
value two minutes after injection and remained 14 + 4 
per cent (p < 0.05) below baseline 50 minutes later. 

Umbilical blood flow (UmBF) initially increased 
17 + 4 per cent (p < 0.02) above the control level two 
minutes after injection. Elevations of flow 8 to 10 per 
cent above the control value remained during the next 
45 minutes, and some of these were significant 
(p < 0.02). Mean fetal arterial pressure (FAP) in- 
creased 32 +4 per cent above the control value 
(p < 0.01) two minutes after injection with a gradual 
decline to baseline within one hour. Calculated umbili- 
cal vascular resistance (UmVR) increased maximally to 
22 + 4 per cent (p < 0.02) above the control value at 
four minutes after injection and returned toward 
baseline within 20 minutes. As with the UmBF, there 
were several periods of elevation (8 to 10 per cent) for 
50 minutes following indomethacin, but because of in- 
teranimal variability these increases were not signif- 
icant. Fetal heart rate (FHR) decreased a maximum of 
13 + 2 per cent (p < 0.01) at four minutes after injec- 
tion and returned to control levels within 11 minutes. 
Four of five fetuses developed sporadic tachycardia 
during the subsequent 40 minutes without any consis- 
tent pattern. 

Indomethacin injected simultaneously to the ewe 
and fetus at 132 to 135 days’ gestation resulted in the 
same pattern of sequential hemodynamic changes in 
both circulations. There were two differences in the 
older animals. In the older ewe, between three and six 
minutes after injection, the calculated UtVR was 10 to 
12 per cent greater than that earlier in gestation 
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Velume 132 
Number 4 






UtBF (ml./min.) 5 461 + 30.2 474 + 54.7 
MAP (mm. Hg) 9 99.7 + 2.1 119.5 + 1.9 
UtVR (mm. Hg/ml. min.?) 5 0.216 + 0.031 0.252 + 0.051 
Heart rate (beats/min.) 5 108 + 7.4 92 + 5.1 
AII dose (ng./Kg./min.") 9 4.5 + 0.1 
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Table I. Circulatory response in the ewe to AII infusion with and without indomethacin 
(mean + standard error) 







AII plus indomethacin 





Experimental | Change (96) 





+3 & 5.2 502 + 46.8. -458.8 + 23.3  —10 + 9.0 
*20 £3.27 96 + 1.4 118 + 1.6 +20 + 2.6* 
+17+4.5* 0.233 + 0.044 0.315+0.017 +39+ 11.3* 
-15 + 2* 105 + 6.1 97 + 5.4 —4*32 

2.6 + 0.2 





*p < 0.02. 


(p < 0.05). This was due to a greater, although not 
statistically significant, increase in MAP (A 8 to 10 per 
cent) without a change in UtBF. The second difference 
is depicted in Fig. 2. The significant increase from con- 
trol values in UmVR observed at 125 days' gestation 
did not occur at 132 to 135 days’ gestation. This lack of 
a change in UmVR resulted from a combination of a 
slight increase in UmBF (A 5 to 6 per cent) and a lesser 
increase in FAP (A 10 to 14 per cent) in the two groups, 
neither change being significant. 

Group 2: Indomethacin and phenoxybenzamine. The pat- 
tern, magnitude, and significance of the hemodynamic 
changes with phenoxybenzamine and indomethacin 
were the same as those with indomethacin alone with 
the exception of MHR. During control, MHR in- 
creased 50 + 9 per cent. Bradycardia did occur follow- 
ing indomethacin; however, the maximal reduction 
was only 25 + 3 per cent in Group 2 versus a 38 + 5 
per cent reduction in Group 1 (p « 0.05). 

Group 3: Angiotensin without and with indomethacin. The 
dose of AII that increased mean MAP 20 + 1.88 mm. 
Hg from the control level for five minutes was 
1.5 * 0.1 ng. per kilogram per minute^! (No. = 9). 
UtBF was measured in five of these nine ewes. At this 
pressor dose of AII there was no significant change in 
UtBF from control levels (Table I). Calculated UtVR 
increased 17 + 4.5 per cent (p < 0.02) above the con- 
‘rol value while MHR decreased 15 +2 per cent 
(p « 0.02). 

During the first 10 minutes of the 45 minute in- 
domethacin infusion prior to AII, the changes in UtBF, 
MHR, and UtVR were similar to those observed with 
the bolus injection in Group 1. However, all values re- 
turned to preinfusion control levels within 15 minutes. 
At this point, the control period of 30 minutes was 
started for the AII infusions. The dose of AII during 
the indomethacin infusion that increased mean MAP 
20 + 1.6 mm. Hg was 2.6 + 0.2 ng. per kilogram per 
minute"! (p < 0.01). This is 42 + 4 per cent lower than 
that in the segment with AII alone. As listed in Table I, 
there was no significant change in UtBF, calculated 
UtVR increased 39 + 11 per cent (p < 0.02) above the 


control leve], and MHR did not change. There was no 
significant difference in the individually paired values 
for UtBF or UtVR between the portions of the experi- 
ment with AII alone or combined with indomethacin. 


Comment 


In these experiments we examined four questions in 
late ovine pregnancy: (1) Are prostaglandins deter- 
minants of basal blood flow in the ovine uterine circu- 
lation? (2) Are they determinants of basal blood flow in 
the ovine umbilical circulation? (3) Does the degree of 
any such prostaglandin effect change with gestatiohal 
age? (4) Will alterations in endogenous prostaglandin 
metabolism alter the maternal vascular reactivity to AII 
in late ovine pregnancy? 

The observed uterine blood flow is the net result of 
multiple factors, including neural system and humoral 
contributions. Prostaglandins may be one such con- 
tributor. A tonic role for endogenous prostaglandins in 
the uterine circulation has been reported in the preg- 
nant dog and rabbit.? ? In these studies, the infusion of 
indomethacin decreased uterine vein plasma prosta- 
glandin E levels (PGE) and was associated with a re- 
duction in uterine blood flow. In sheep, exogenous 
PGE, infused intra-aortically into a chronically cathe- 
terized ewe preparation in the third trimester resulted 
in increased UtBF with a 10 to 12 per cent decrease in 
calculated UtVR.* ? The administration of prosta- 
glandin Fə was associated with uterine vasocon- 
striction.* In this paper, uterine vasoconstriction oc- 
curred when indomethacin was injected, suggesting a 
tonic role for endogenous prostaglandins in the ovine 
uterine circulation. Because of the similarity of these 
changes to those of o-agonists,* and the fact that the 
indomethacin injection appeared to irritate the ewe, 
the uterine circulatory response to indomethacin was 
examined in the presence of an a-blockade. The ab- 
sence of any difference in the reaction from that to 
indomethacin given alone indicates that a catechol- 

amine-mediated response was not a causative factor in 
the uterine vasoconstriction. 

That the role of endogenous prostaglandins is more 
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prominent with advancing gestation is suggested by the 
data from the same five ewes re-examined seven to 10 
days later in pregnancy. In the three animals in which 
UtBF was measured, each had a significantly greater 
increase (10 to 12 per cent) in calculated UtVR com- 
pared with the value obtained previously with in- 
domethacin injection. A physiologic explanation for 
this fact is not apparent. Concentrations of total PGE in 
ovine uterine vein plasma generally show a marked in- 
crease only on the day of parturition.'? The ewes in this 
study went into spontaneous labor between three and 
eight days after the second study. However, peripheral 
plasma levels of prostaglandins may neither correlate 
with tissue concentrations nor reflect possible altera- 
tions in local tissue metabolism or end-organ sensitivity. 
Further, other prostaglandins, notably prostacyclin, 
have been found to be peripheral dilators in other 
species—the dog," the rat, and the rabbit. Neither 
tissue nor plasma levels of this substance have been 
examined in the pregnant ewe. It may be that this pros- 
taglandin also is an important dilatory component in 
the uterine circulation during pregnancy. In any event, 
all of these data support a net tonic dilatory effect of the 
prostaglandins on uteroplacental circulation in late 
ovine pregnancy. 

We anticipated decreased umbilical vascular resis- 
tance based upon available evidence. Specifically, the 
intra-aortic administration of PGE, or PGF;o to the 
chronically instrumented third-trimester sheep fetus 
causes umbilical vasoconstriction.* 1> !* We found in- 
creased umbilical vascular resistance in the indometh- 
acin-treated fetus at 125 days' gestation. This was a 
consistent and reproducible finding. However, as pre- 
viously described, our estimate of umbilical vascular 
resistance reflects total vascular resistance in the umbil- 
ical circulation from the lower fetal abdominal aorta to 
the inferior vena cava," that is, we are unable to distin- 
guish changes in the resistance of the individual com- 
ponents of the circuit—umbilical arteries, placental 
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vessels, umbilical veins, and ductus venosus/hepatic 
vessels. The indomethacin data in this paper suggest a 
net prostaglandin basal dilatory influence at some site 
within the circuit. This net effect could be determined 
by a ratio of vasodilatory to vasoconstrictive prosta- 
glandins, the vasodilatory prostaglandins being promi- 
nent at 125 days’ gestation. Thus, a shift in the ratio 
toward the vasoconstrictive prostaglandins at 132 to 
135 days' gestation could explain the absence of in- 
domethacin effects on calculated umbilical vascular re- 
sistance at this period. 

Another element of the multicomponent control sys- 
tem for organ blood flow is AI. One theory is that the 
vasodilatory prostaglandins attenuate the arteriolar 
circulatory response to norepinephrine and AII while 
accentuating vasodilation associated with bradykinin."® 
That these relationships became more prominent in 
pregnancy is suggested by data in the woman. The 
nonpregnant woman is more sensitive than the preg- 
nant woman to the pressor effects of AII,° as measured 
by a 20 mm. Hg increase in diastolic pressure. In addi- 
tion, administration of indomethacin to the pregnant 
woman reverses the AII responsiveness to that of the 
nonpregnant state.? In this study in the pregnant ewe, 
the significant increase in vascular reactivity (a 20 mm. 
Hg increase in mean MAP to exogenous AII in the 
presence of indomethacin) indicates that this species is 
analogous to human beings in respect to this phenom- 
enon. Whether other aspects of the scheme for prosta- 
glandins are pertinent, such as the potentiation of 
bradykinin vasodilation, is presently being examined. 

Thus, in the pregnant sheep in the third trimester, 
endogenous prostaglandins appear to be partial de- 
terminants of basal blood flow to the uterine and um- 
bilical circulations; their role changes as gestation 
advances. They are also modulators of the vasocon- 
strictive effects of AII. As such, prostaglandins have a 
major role in the homeostasis of the two placental circu- 
lations. 
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Analysis of secretory patterns of prolactin and 
gonadotropins during twenty-four hours in a lactating 
woman before and after resumption of menses 


JAMES D. MADDEN, M.D. 
ROBERT M. BOYAR 

PAUL C. MACDONALD, M.D. 
JOHN C. PORTER 

Dallas, Texas 


Twenty-four hour secretory patterns of prolactin, luteinizing hormone (LH), and follicle-stimulating 
hormone (FSH) were obtained on two separate occasions from a woman with late physiologic 
lactation. The studies were performed 26 and 34 months after her child's birth. During the initial 
study, she had amenorrhea, and her child suckled 13 per cent of the 24 hour period (Study 1). At 
the time of the second study, she had resumed regular menses and her child suckled for 7 per cent 
of the 24 hour period (Study 2). The average concentrations of prolactin during Studies 1 and 2 
were 40 + 1.0 (mean and standard error; No. = 72) and 31 + 1.4 ng. per milliliter, respectively. The 
mean plasma prolactin concentration in Study 1 was significantly greater than that in Study 2 

(p < 0.001). The plasma concentrations of LH and FSH were significantly less in Study 1 than in 
Study 2 (p « 0.001 and <0.01, respectively). It is concluded that hyperprolactinemia and 
hypogonadotropinemia were endocrinologic correlates of the amenorrhea of late physiologic 
lactation in this woman. (AM. J. OBSTET. GYNECOL. 132: 436, 1978.) 


CONTROVERSY EXISTS regarding the role of prolac- 
tin in the perpetuation of lactation in the woman. Some 
authors have suggested that physiologic lactogenesis 
may occur in the absence of an elevated concentration 
of prolactin in blood.' It has also been controversial 
whether hyperprolactinemia per se is related to the 
hypogonadism of the physiologic lactating state and 
whether the hypogonadism is related to altered go- 
nadotropin secretion or to interference with ovarian 
steroid biosynthesis." * In the present investigation, we 
have addressed these issues by studying at two separate 
times the 24 hour secretory patterns of prolactin, 
luteinizing hormone (LH), and follicle-stimulating 
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hormone (FSH) in a woman who was physiologically 
lactating. Her child was suckling when each study was 
performed. The pituitary hormone secretory patterns 
were obtained 26 and 34 months after the birth of her 
child. The first study was performed during the period 
of amenorrhea and the second study was conducted 
after cyclic menses had resumed. 


Material and methods 


Description of subject. At the time of Study 1, the 
subject, a 35-year-old woman, gravida 4, para 4, was 
nursing a 26-month-old healthy child. Height was 5 
feet, 5 inches; weight was 115 pounds. She was receiv- 
ing no medication and was in excellent health. She had 
had no menses since 40 weeks prior to the delivery of 
this child. The prolonqed period of amenorrhea dur- 
ing nursing was presumed to be a physiologic response 
since a similar occurrence had followed the birth of 
each of her children. For example, after the birth of 
her third child, she experienced amenorrhea for 28 
months while lactating. 

Milk was easily expressed from both nipples. The 
vagina was moderately atrophic, and there was no cer- 
vical mucus. There were no other pertinent physical 
findings. 
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Fig. 1. Suckling and the 24 hour secretory pattern of prolactin in the lactating woman with 
amenorrhea who participated in the present investigation (Study 1). The plasma concentration of 
prolactin in blood samples collected at 20 minute intervals between 10:40 A.M. on one day and 10:20 
A.M. on the following day are denoted by the open circles. The vertical bars show the periods of 
suckling. The time when the subject was sleeping is indicated in the inset. 


Experimental conditions and techniques. The sub- 
ject was admitted to the University of Texas South- 
western Medical School’s General Clinical Research 
Center in Parkland Memorial Hospital, and informed 
consent was obtained. Diet was not restricted during 
the time of the study, but activity was confined to the 
hospital room. During this study, the child, as was his 
habit, nursed freely. The total duration of suckling 
during the 24 hours of Study 1 was three hours and 10 
minutes. A heparinized catheter was placed in the an- 
tecubital vein of the subject, and blood samples were 
withdrawn through an 8 foot extension tube every 20 
minutes for 24 hours. Each sample of blood was im- 
mediately chilled in an ice bath and then centrifuged 
within two hours. The plasma was removed and stored 
at —20* C. until used. 

Five months after Study 1 was performed, the sub- 
ject resumed spontaneous menses, which then recur- 
red at 26 to 32 day intervals. Three months following 
the resumption of menses, Study 2 was performed. 
This study was conducted on days 4 and 5 of a 26 day 
menstrual cycle. All other conditions of Study 2 were 
identical to those described for Study 1. The child, who 
was then 34 months of age, was again allowed to nurse 
freely. The total duration of suckling during the 24 
hours of Study 2 was one hour and 35 minutes. 

Quantification of pituitary hormones. All pituitary 
hormones were quantified by radioimmunoassay. Pro- 
lactin was determined by the procedures described by 
Hwang and associates? and Sinha and associates.? Pro- 
lactin was expressed in terms of Standard A for human 
prolactin, 7/222, obtained from the Division of Biologi- 

cal Standards, National Institute for Medical Research, 
London, England. LH was measured according to the 


methods of Faiman and Ryan‘ and Midgley,’ and FSH 
was quantified by the procedure of Faiman and Ryan.’ 
LH and FSH were expressed in terms of the reference 
preparation, LER 907. The materials employed in the 
assay of prolactin, LH and FSH were provided by the 
National Institute of Arthritis, Metabolism, and Diges- 
tive Diseases, Bethesda, Maryland. The lower limits of 


detection of LH and FSH in plasma were 15 and 75 ng. 


per milliliter, respectively. The data were analyzed 
statistically by the Mann-Whitney U test.!? 

Definition of an LH or FSH secretory episode. An 
LH secretory episode was arbitrarily defined as having 
occurred when the plasma LH concentrations in two 
successive samples were greater than that in the initial 
sample and the first increment was at least 10 ng. per 
milliliter. An FSH secretory episode was defined simi- 
larly except that the first increment had to be at least 30 
ng. per milliliter. The LH secretory episode was con- 
sidered to have terminated when the LH concentration 
fell by at least 1 ng. per milliliter, provided that the fall 
was consistent for the next sampling point. Similar 
criteria were used in establishing the end of an FSH 
secretory episode except that the decrement in the con- 
centration of FSH had to be at least 5 ng. per milliliter. 


Results 


Prolactin. The plasma prolactin levels during the 24 
hours of Study 1 ranged from 94 to 64 ng. per milliliter 
(Fig. 1), and the average concentration was 40 + 1.0 
ng. per milliliter (mean and standard error; No. — 72). 
This mean concentration is clearly elevated over the 24 
hour mean prolactin levels (13 + 1.3 ng. per milliliter) 
of four nonpregnant, nonlactating women with regular 
menses. The finding of elevated plasma prolactin levels 
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Fig. 2. Suckling and the 24 hour secretory pattern of prolactin in the lactating woman after menses 
had resumed (Study 2). For details, see the legend to Fig. 1. 
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Fig. 3. Comparison of the 24 hour secretory patterns of prolactin in the lactating woman. The closed 
circles denote plasma prolactin levels during the period of amenorrhea. The open circles correspond 
to the plasma prolactin concentrations after menses had resumed. See the legend to Fig. 1 for details. 


in the lactating subject during Study 1 suggests that late 
physiologic lacatation in this woman was associated 
with increased lactotroph function and increased pro- 
lactin secretion. There was little, if any, rise in the 
plasma prolactin level during sleep, although the 
plasma concentration of prolacün during sleep was 
slightly greater than when the subject was awake 
(44.5 + 1.3 versus 38.2 + 1.2 ng. per milliliter). No 
obvious augmentation of prolactin release occurred in 
response to suckling. 

The plasma prolactin levels during the 24 hours of 
Study 2 ranged from 18 to 74 ng. per milliliter (Fig. 2), 
and the average concentration was 31 + 1.4 ng. per 
milliliter (No. = 72). As in Study 1 there was no obvi- 
ous rise in the plasma level of prolactin during sleep. 
The most conspicuous secretory burst of prolactin re- 


lease during the 24 hour period occurred simulta- 
neously with the onset of the longest episode of suck- 
ling (39 minutes). 

The secretory patterns of prolactin during the 24 
hours of Study 1 and of Study 2 are compared in Fig. 3. 
A statistical analysis of these data reveals that the 
plasma prolactin concentrations in Study ] were sig- 
nificantly greater (p < 0.001) than those in Study 2. 

LH. In Study 1 the concentration of LH in the 
plasma of the late lactating, amenorrheic subject of this 
investigation varied from less than 15 ng. per milliliter 
in 33 (46 per cent) of the 72 plasma samples to a high of 
33 ng. per milliliter (Fig. 4). No direct relationship be- 
tween suckling and plasma LH concentration was ap- 
parent. Eight LH secretory episodes occurred between 
1:20 and 10:20 p.m. The intervals between secretory 
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Fig. 4. Comparison of the 24 hour secretory patterns of LH in the lactating woman. The closed 
circles denote plasma LH levels during the period of amenorrhea. The open circles correspond to 
the plasma LH concentrations after menses had resumed. See the legend to Fig. 1 for details. 
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Fig. 5. Comparison of the 24 hour secretory patterns of FSH in the lactating woman. The closed 
circles denote plasma FSH levels during the period of amenorrhea. The open circles correspond to 
the plasma FSH concentrations after menses had resumed. See the legend to Fig. 1 for details. 


episodes ranged from 40 to 100 minutes, with an aver- 
age interval of 71 minutes. No LH secretory episode 
occurred between 10:20 p.m. and 10:20 A.M. 

In Study 2 the plasma concentration of LH varied 
fromless than 15 ng. per milliliter in 17 (24 per cent) of 
the 72 plasma samples to a high of 115 ng. per milliliter 
(Fig. 4). Twelve LH secretory episodes occurred during 
the 24 hours of this study. These secretory episodes, 
unlike those in Study 1, were distributed equally 
throughout the day and night. Intervals between secre- 
tory episodes ranged from 40 to 160 minutes, with an 
average interval of 113 minutes. The plasma concen- 
trations of LH during the 24 hours of Study 1 were 
significantly less (p < 0.001) than those of Study 2. 

FSH. The plasma concentration of FSH in Study 1 
varied from less than 75 ng. per milliliter in 17 (24 per 


cent) of 72 plasma samples to a high of 168 ng. per 
milliliter (Fig. 5). There were nine FSH secretory 
episodes during the 24 hour study. These secretory 
episodes appeared to be distributed equally through- 
out the day and night. Intervals between secretory 
episodes varied from 80 to 240 minutes with an aver- 
age interval of 121 minutes. No direct relationship be- 
tween suckling and plasma FSH concentration was ap- 
parent. 

In Study 2 the plasma concentration of FSH varied 
from less than 75 ng. per milliliter in 28 (39 per cent) of 
72 plasma samples to a high of 248 ng. per milliliter 
(Fig. 5). There were 10 FSH secretory epidodes during 
the 24 hours of observation. As in Study | these secre- 
tory episodes appeared to occur with equal frequency 
throughout the day and night. Intervals between secre- 
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tory episodes varied from 80 to 300 minutes, with an 
average interval of 147 minutes. The plasma concen- 
trations of FSH during the 24 hours of Study 1 were 
significantly less (p < 0.01) than those during Study 2. 


Comment 


The results of this investigation with the use of fre- 
quent measurement of plasma prolactin levels during a 
24 hour period support the view that late physiologic 
lactation in this woman was associated with hyper- 
prolactinemia. In addition, the frequent sampling 
technique made it possible to demonstrate that the de- 
gree of hyperprolactinemia was greater at the time 
when the subject had amenorrhea than at the time 
when regular menses had resumed (Fig. 3). 

The basis for the decline in the secretion of prolactin 
between the time of Study 1 and Study 2 is not known. 
However, it is reasonable to attribute the decline to a 
reduction in the amount of suckling by her child. At 
the time of Study 1, 13 per cent of the 24 hours was 
devoted to suckling while at the time of Study 2 only 7 
per cent of the 24 hours was spent in suckling. It 
should be noted that the plasma concentrations of LH 
and FSH were significantly lower in this subject when 
she had amenorrhea than when she was experiencing 
cyclic menses (Figs. 4 and 5). 

Although these findings do not establish a cause- 
and-effect relationship between the extent of suckling, 
hyperprolactinemia, and hypogonadotropinemia, it is 
interesting to speculate that the phenomena are caus- 
ally related. Recently Smith"! has demonstrated in lac- 
tating rats that the LH concentration in serum is in- 
versely related to the number of pups suckling the 
mother. Moreover, a similar relationship was seen be- 
tween the hypothalamic content of luteinizing hor- 
mone-releasing hormone of the lactating rat and the 
number of suckling pups, indicating that the reduction 
in LH secretion involves the hypothalamus as well as 
the pituitary. Smith’? has suggested that hyperprolac- 
tinemia during lactation leads to hypogonadotropin- 
emia. This suggestion is consistent with the findings in 
our investigation, and we propose that the hyper- 
prolactinemia was a consequence of suckling by her 
child and that the hypogonadotropinemia was the re- 
sult of increased prolactin secretion. 

Some authors* have suggested that the hypogonad- 
ism characteristic of hyperprolactinemic states and evi- 
dent in this subject during Study 1 (amenorrhea and 
vaginal atrophy) is the consequence of interference 
with ovarian steroid biosynthesis by prolactin. The de- 
sign of this investigation does not enable us to assess the 
direct effects of prolactin on ovarian steriodogenesis. 
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Keettel and Bradbury," using a rat ovarian weight 
assay, found variable amounts of gonadotropin in the 
urine of lactating women who had amenorrhea and 
relative vaginal atrophy. The amount of gonadotropin 
excreted varied widely, and one third of the individuals 
appeared to excrete gonadotropins intermittently. 
They concluded that at least in some instances the 
ovary of the lactating woman was refractory to pituitary 
gonadotropins. It was not possible for these inves- 
tigators using techniques available to them at that time 
to discern differences in LH and FSH secretion be- 
tween these lactating women with amenorrhea and 
ovulatory women. Moreover, they could not detect 
qualitative differences in gonadotropin secretory pat- 
terns, which reflect the pulsatile nature of the secretion 
of these pituitary hormones. 

Our findings indicate that the hypogonadism in the 
lactating, anovulatory woman who participated in this 
investigation was likely due to the diminution in 
gonadotropin secretion. The resumption of menses 
was associated with an increase in the plasma concen- 
trations of LH and FSH and, in the case of LH, aquisi- 
tion of an apparently qualitatively more normal secre- 
tory pattern (Figs. 4 and 5). Although the subject was 
secretion of FSH it would have been possible with ran- 
concentration of gonadotropins was at that time signif- 
icantly less than that during Study 2 when she had 
resumed regular menses. The difference is not only 
quantitative but also qualitative in that most of the LH 
secretion occurred during the waking hours during 
Study 1 (Fig. 4). 

Delvoye and associates? analyzed single random 
blood samples from 379 nursing mothers in Zaire be- 
tween the first and twenty-fourth postpartum months. 
Prolactin concentrations were higher in late lactating 
women than in nonnursing control subjects. In amen- 
orrheic nursing mothers, serum prolacin and FSH 
were significantly higher and LH and estradiol were 
significantly lower than in menstruating nursing moth- 
ers. There was a positive correlation between the fre- 
quency of nursing and the degree of hyperprolac- 
tinemia. A statistical comparison of the two 24 hour 
secretory patterns for FSH (Fig. 5) in the present in- 
vestigation supports the conclusion that there is greater 
secretion of FSH coincident with the return of regular 
menses. However, it is also evident that due to episodic 
secretion of FSH it would have been possible with ran- 
dom sampling in this subject to conclude that there was 
greater FSH secretion in Study 1. 

At present the mechanism whereby elevated prolac- 
tin secretion could lead to suppression of gonadotropin 
secretion is unknown. We conclude that additional 
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studies will be necessary to define completely the com- 
plex interrelationships between suckling, neurosecre- 
tion, lactation, and gonadal function. 


We thank Mrs. Ellen Landfear for editorial assis- 
tance in the preparation of this manuscript, and we 
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Circulatory responses to systemic infusions of 
estrone and estradiol-17&œ in nonpregnant, 
oophorectomized ewes 


CHARLES R. ROSENFELD, M.D. 
RICHARD RIVERA, M.S. 


Dallas, Texas 


Uterine arterial blood flow dose-response curves to systemic infusions of either estrone (E,) or 
estradiol-17a (Eza) were determined in ten oophorectomized, nonpregnant ewes. Maximum uterine 
blood flow occurred with 5 wg per kilogram of E, and =20 yg per kilogram of E29. Total uterine 
bleod flow measured with isotope-labeled microspheres rose more than tenfold following 30 4g per 
kilogram of either estrogen, as did blood flow to the myometrium, endometrium, and uterine 
caruncles (p < 0.05). Distribution of uterine blood flow was unaltered. Cervical and vaginal blood 
flows increased ten-to twenty-fold with E, and Eza, while mammary gland blood flow rose 54 and 77 
per cent. Significant increases in adrenal and thyroid blood flows were documented. The only 
significant decrease in blood flow occurred in the pancreas (—13 per cent; p < 0.05) following Eza 
infusion. At the dose studied, E, and Eza are potent vasodilators of reproductive tissues, especially 
the cervix and vagina. As they appear to be the major estrogens during ovine pregnancy, it is likely 
they participate in the preparation of these tissues for parturition. (AM. J. OBSTET. GYNECOL. 132: 


442, 1978.) 


THE ROLE OF ESTROGENS in the modulation and 
control of the uterine circulation has been of consider- 
able interest since the early studies of Markee.’ Since 
then, our knowledge of these vascular effects has in- 
creased simultaneously with the development of chron- 
ic animal preparations and more sophisticated means 
for quantitating uterine blood flow and its distribution. 
It is now clear that physiologic doses of estradiol- 178, 
given as either a systemic or a local intra-arterial infu- 
sion, will cause marked vasodilation of the uterine vas- 
culature in both nonpregnant and pregnant ewes.” ^? 
Moreover, upon examination of the individual uterine 
tissues, myometrium, endometrium, and uterine car- 
uncles or cotyledons, vasodilation occurs in each,” ® 7 
suggesting that estrogen may participate in modulating 
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uterine blood flow and its distribution during preg- 
nancy. Although attention has focused primarily on the 
vascular effects of estradiol-178, we recently have 
shown that estrone and total estradiol are produced 
following the systemic infusion of dehydroisoandros- 
terone into either the pregnant sheep" or its fetus? and 
that of these estrogens estrone is predominant, an ob- 
servation also made during ovine parturition." In view 
of these observations, the fact that the alpha isomer 
may be the major form of estradiol during ovine preg- 
nancy,!' and the relative paucity of information con- 
cerning the cardiovascular effects of estrone and 
estradiol-17a, we have studied the effects of these two 
estrogens on regional blood flows in chronically in- 
strumented, nonpregnant, oophorectomized sheep. 


Material and methods 


Ten oophorectomized, parous, nonpregnant ewes 
were used in this investigation. The preparation was 
the same as that previously described* ? and consisted 
of electromagnetic flow probes* chronically implanted 
around both uterine arteries and indwelling polyvinyl 
catheters (0.75 mm. inner diameter by 1.2 mm. outer 
diameter) in both femoral arteries passed to the trifur- 


*Micron Instruments, Inc., Los Angeles, California. 
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cation of the abdominal aorta and in a femoral vein 
passed to the high inferior vena cava. In six ewes, a 
radiopaque catheter (1.2 mm. inner diameter by 22 
mm. outer diameter) was also passed via the left com- 
mon carotid artery into the left ventricle. The flow 
probes and inguinal catheters were brought out to the 
Hark through a subcutaneous tunnel and maintained 
in a canvas pouch attached to the skin with steel pins. 
The left ventricular catheter was kept in a separate 
pouch attached to the neck. Catheters were flushed 
daily with heparinized saline (250 U. per milliliter) and 
closed with sterile pins. Penicillin (600,000 U.) and 
streptomycin (0.5 gm.) were given on the day of opera- 
tiom and the two subsequent days. 

‘The ewes were maintained in stalls in the laboratory 
toliowing operation and studied after they were con- 
sidered to have recovered from surgical trauma, gen- 
erally after four days.? Systemic arterial pressure and 
puise rate were monitored by pressure transducers* 
comnected to an amplifier? and a two-channel re- 
cowder.¢ Uterine blood flow was monitored with elec- 
tromagnetic flow meters$ and recorded on a second 
twe-channel recorder. The flow probes have a linear 
response to flows in the range studied and are provided 
with a flow signal and zero flow calibration. 

The response of uterine arterial blood flow to sys- 
temic doses of estrone (E,), estradiol-178 (Eg), and 

^estradiol-17a (Esq) were investigated as described 
below. 

A stock solution of each estrogen was prepared from 
reagent-grade chemicals|| by dissolving the estrogens in 
absolute ethanol at concentrations of 1.0 and 0.1 mg. 
per milliliter. Solutions suitable for intravenous infu- 
sian in the systemic circulation were prepared by dilut- 
ing aliquots of the stock solutions with sufficient sterile 
isctonic saline to reach a volume of 7 ml. This solution 
was then infused over two minutes through the inferior 
vena cava catheter and followed with a flush of 5 ml. of 
heparinized saline (250 U. per milliliter). No more than 
one infusion of estrogen was performed each day. Si- 
multaneous blood pressure, pulse rate, and uterine 
arterial blood flow measurements were recorded con- 
tinuously for a period of four to six hours and electron- 
ically integrated. Esg, 1 wg per kilogram, was given to 
all ewes for the first two days of study in order to obtain 
comparative responses. Four animals received ran- 
domly chosen doses of E,, while another six received 


* Type 4-327-0109, Bell & Howell, Pasadena, California. 
*Model N-4307-04, Gould Inc., Cleveland, Ohio. 


Model 220, Brush Instruments Div., Clevite Corp., Cleve- 
land, Ohio. 


$Model RC-1000, Micron Instruments, Inc. 
|Steraloids, Inc., Wilton, New Hampshire. 
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Fig. 1. The responses of uterine blood flow, as measured with 
flow meters, to intravenous infusions of E, (e) and Egg (o). 
Each point represents the mean and standard error of the 
sum of the differences between baseline and maximum flows 
in the two uterine arteries. The p values represent the differ- 
ence between the curves for E, and Es. 


Eq. Dose-response curves were constructed with the 
How probe measurements of uterine blood flow. A sys- 
temic dose of E, and Ea that would cause a maximum 
response in uterine blood flow was then identified. 
Using the predetermined dose of estrogen, we infused 


isotope-labeled microspheres into the left ventricle of | 


the ewe prior to the administration of estrogen and at 
the time of maximum uterine blood flow as recorded 
by the flow probes. Three ewes were studied in this 
manner with E, and three with Esa. 

The method for the infusion and analysis of the 
number of microspheres infused has been described.? 
Radioactive carbonized microspheres* with either 5], 
Ce, Sr, or Sc labels and a mean diameter of 25 + 5 
pm (standard deviation) were employed. Approxi- 
mately one million microspheres were infused with 
each left ventricular injection. The arterial reference 
sample method was employed to calculate cardiac out- 
put’? and organ blood flows.? 

The ewes were weighed, killed,+ and dissected for 
tissue preparation within 24 hours of completion of 
each study. All tissues were placed in preweighed, 
numbered counting vials (28 mm. in diameter, 58 mm. 
in length). The preparation of the nonpregnant uterus 
and other tissues was as previously described.? The tis- 
sue samples were counted in a three-channel gamma 
spectrometerz at the emission peaks and in the manner 
reported earlier.'? 

Control flows before the E, and Esa infusions and 
experimental flows obtained at the peak of uterine 


*3M Company, St. Paul, Minnesota. 
TEuthanasia solution, Med-Tech, Inc., Elwood, Kansas. 


Model 5375, Packard Instrument Co., Downers Grove, Il- 
linois. 
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Fig. 2. The response of uterine blood flow to intravenous 
infusions of E, (e) and Eq (o) presented as the per cent of 
maximum uterine blood flow seen with Esg (1 wg per kilo- 
gram). The mean and standard error are presented. The p 
values represent the difference between the curves for E; and 
Ea. 


blood flow for each organ or tissue studied were calcu- 
lated. The paired t test was used to determine degrees 
of significance between control and experimental flows. 
Responses following E, were compared with those ob- 
served with Es, by nonpaired analysis. All values are 
presented as the mean + one standard error of the 
mean (S.E.M.). 


Results 


The dose-response curves of uterine blood flow, as 
monitored with the electromagnetic flow meters, to in- 
travenous infusions of E, and E,, are illustrated in 
Figs. 1 and 2. The characteristics of the response to 
systemic infusions of E, and E», were the same as those 
previously shown to occur following a systemic infusion 
of E;4* When depicted as the absolute change in 
uterine blood flow in milliliters per minute (Fig. 1), 
maximum or nearly maximum blood flows were at- 
tained with E, at a dose of 5 wg per kilogram, an in- 
crease of 346 + 143 ml. per minute (mean + S.E.M )). 
On the other hand, Epa did not elicit a maximum re- 
sponse until the dose exceeded 15 wg per kilogram, 
beyond which dose there is no longer a difference be- 
tween the two curves. At a dose of 40 wg per kilogram 
of E, uterine blood flow increased a mean of 
308 + 22 ml. per minute. When the dose response is 
expressed as the per cent of maximum uterine blood 
flow and the theoretical maximum is that response ob- 
served after a systemic dose of 1 ug per kilogram of 
E;5,* a 100 per cent response followed 5 to 10 wg per 
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Fig. 3. Comparison of the per cent change in blood flow in 
those tissues that demonstrated a significant change in blood 
flow (p < 0.05) following the intravenous infusion of E, and 
Esq, 30 ug per kilogram. The mean + standard error are 
presented. 


kilogram of E, and 15 to 20 wg per kilogram of Eza 
(Fig. 2). It should be noted that infusions of >20 ug 
per kilogram of both E, and Esa resulted in blood 
flow responses somewhat greater than the theoretical 
maximum. 

With these dose-response curves, a systemic dose of 
E, and Ea that would ensure an increase in uterine 
blood flow similar to that seen following 1 ug per kilo- 
gram of Es was chosen for use in the subsequent mi- 
crosphere studies. The dose employed was 30 ug per 
kilogram for both estrogens. At this dose there was no 
significant alteration in heart rate, mean arterial pres- 
sure, or arterial blood gases with either E, or Esa. 

The effect of E, and Esa on blood flow to the total 
uterus and each of its tissues, caruncles, endometrium, 
and myometrium, is presented in Table I. There was a 
more than tenfold increase in blood flow to the uterus 
and each of the uterine tissues following either estro- 
gen. When the responses of E; and Es, were compared, 
there was no significant difference (p > 0.2). The 
greatest increases in blood flow occurred in the endo- 
metrium and uterine caruncles, with flows reaching 
means of 14 to 16 ml. per minute per gram of tissue. As 
the increase in blood flow relative to control values was 
similar in all uterine tissues, there was no significant 
redistribution of uterine blood flow with either E, or 
Es, (Table II), with approximately 30 per cent of 
uterine blood flow going to each tissue. 

The changes in blood flow to the mammary gland, 
cervix, and vagina are presented in Table III. There 
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Table I. Effect of systemic infusions of E, and Egg on blood flow to the tissues of the 
nonpregnant ovine uterus* 










Blood flow (ml. min. * Gm.) 





Change (96) 





E, Caruncles 0.72 + 0.09 14.13 + 1.24+ 1,948 + 294 
Endometrium 0.61 + 0.07 15.15 + 0.874 2,535 + 484 
Myometrium 0.15 + 0.03 2.74 + 0.251 1,913 + 403 
Total uterus 0.24 + 0.04 5.04 + 0.341 2,156 + 368 
Eon Caruncles 1.33 + 0.30 16.60 + 2.808 1,362 + 395 
Endometrium 1.08 + 0.34 15.82 + 1.307 ‘1,894 + 555 
Myometrium 0.27 + 0.13 2.82 + 0.498 1,732 + 668 
Total uterus 0.47 + 0.16 5.95 + 0.728 1,685 + 552 
*Values presented are means + standard errors. 
tp < 0.01 when compared to control values. 
tp < 0.005 when compared to control values. 
$D < 0.05 when compared to control values. 
Table II. Effect of systemic infusions of E; and E», on distribution of uterine blood flow in the 
nompregnant cophorectomized ewe* 
Uterine blood flow (%) 
-— € 
E, 19.2 + 1.8 33.0 + 3.6 47.8+2.1 17.8 + 1.4 38.2 + 4.3 44.1 + 3.1 
Eos: 27.4 + 0.81 33.7 + 6.2 38.9 + 7.0 24.8 + 3.4 38.9 + 7.6 36.2 + 4.7 





*Walues are means + standard errors. 


was a dramatic increase in cervical and vaginal blood 
flows after the administration of E, and Esa, with values 
rising to ten- to twenty-fold above control flows. Al- 
though the per cent increases in cervical and vaginal 
bioad flows after the infusion of E, were greater than 
those observed after Esa, the differences were not 
statistically significant (p > 0.2). Mammary gland blood 
flow rose 77 + 22 per cent after E, (p < 0.05) but only 
54 + 37 per cent following Es, (1.0 > p > 0.05). It is 
likely that the addition of further animals would result 
in a significant response to Eyq in the mammary gland. 

Im view of the microsphere methodology, we also 
evaluated the effect of these two estrogens on cardiac 
output and blood flow to nonreproductive tissues. 
There was no significant change in cardiac output in 
the small series studied. Of the nonreproductive tis- 
sues, only the adrenals, thyroid, and pancreas had 
significant changes in blood flow (Table IV), while the 
kidneys and spleen exhibited changes of borderline 
significance. ‘Tissues examined that were not found to 
have a significant response to either E, or Es included 
myocardium, liver, brain, small bowel, skeletal muscle, 
and adipose tissue. 

in Fig. 3 the responses of those tissues that were 
observed to have a significant change in blood flow 


(p < 0.05) following the systemic infusion of E, and Esa 
are summarized as the per cent change in blood flow. 
The only tissue with a decrease in blood flow was the 
pancreas, and this was seen following Esa. In all other 
tissues there was an increase in perfusion. It should be 


noted that the tissues with the greatest responses were 


the reproductive tissues, in particular, the uterus, cer- 
vix, and vagina. It should also be noted that each of the 
tissues in the figure were associated with either the re- 
productive tract or the endocrine system. 


Comment 


Ezg has been reported to be the most potent of the 
estrogens with respect to its vasodilating effect on the 
nonpregnant ovine uterus whether infused locally into 
a uterine artery? or systemically through the inferior 
vena cava.* While our knowledge of the cardiovascular 
effects of E55 has increased immensely in recent vears, 
relatively little is known about the effects of other es- 
trogens. Resnik and co-workers,* using intra-arterial 
infusions of various estrogens, recently have reported 
that while E; and E, elicit a response of uterine blood 
flow with characteristics similar to those seen with Esg 
they are much less potent than Eg. In fact, the dose of 
Es, necessary to elicit a 50 per cent response in uterine 
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Table III. Effect of systemic infusion of E, and Es, on blood flow to the reproductive tissues of 
nonpregnant oophorectomized ewes* 










Blood flow (ml. min. * Gm.) 


Estrogen Tissue Change (96) 





E, Cervix 0.17 + 0.02 3.69 + 0.241 2,250 + 434 
Vagina 0.24 + 0.02 3.13 + 0.701 1,246 + 296 
Mammary 0.14 + 0.01 0.23 + 0.01+ 47-223 
Eo, Cervix 0.54 + 0.22 3.73 + 0.171 962 + 343 
Vagina 0.45 + 0.16 2.83 + 0.138 819 + 281 
Mammary 0.18 + 0.05 0.22 + 0.04 54 37 


*Values presented are means + standard errors. 
tp < 0.05 when compared to control values. 

tp < 0.005 when compared to control values. 
8p < 0.01 when compared to control values. 


Table IV. Effect of systemic infusions of E, and Eo, on blood flow to nonreproductive tissues of 
nonpregnant oophorectomized ewes* 









Blood flow (ml./min. - Gm.) 






Estrogen Tissue Change (%) 


E, Adrenals 0.15 + 0.31 1.80 + 0.447 59.9 + 7.92 
Thyroid 0.52 + 0.03 2.40 + 0.65% 386 + 145 
Eo, Thyroid 1.04 + 0.18 1.55 + 0.25§ 50.5 + 10.7 
Kidneys 4.45 + 0.24 3.75 + 0.064 — 15.24 5.34 
Spleen 1.26 + 0.15 0.87 + 0.121 —28.9 + 12.0 
Pancreas 2.64 + 0.24 2.29 + 0.17t —-13.12€' 2,29 






*Values are means + standard errors. 

tp € 0.025 when compared to control values. 
10.10 > p > 0.05 when compared to control values. 
8p < 0.05 when compared to control values. 


blood flow was 34 times that of E55, and the dose of E, 
was 49 times greater.* Similar observations have been 
made following systemic infusions of Ey, and Es, where 
approximately 30 times as much Es, was necessary to 
achieve the response seen with the beta isomer.? The 
effect of systemic infusions of E, was not studied. The 
findings of the present study are consistent with the 
above, that systemically infused E., is a more potent 
vasodilator of the uterine vascular bed than either E, or 
Esa. They are inconsistent with the observation that Eon 
is more potent than E,.‘ In fact, the dose of E,, neces- 
sary to elicit a maximum uterine response was three to 
four times greater than that of E,, 15 to 20 wg per 
kilogram as compared to 5 wg per kilogram (Figs. 1 and 
2). It is also of interest that the dose of E, necessary for 
a maximum uterine response was only five times that of 
Esg, not the nearly fiftyfold increment reported with 
local intra-arterial infusions. It could be argued that 
this difference is a result of peripheral conversion of E, 
to a more potent estrogen such as Eyg. Evidence against 
this is provided by Killam and associates," who pointed 
out that the most effective mode of stimulating uterine 
blood flow is a brief exposure to a high concentration 


of the hormone, whether infused locally or systemi- 
cally. If peripheral conversion did occur, there should 
be a much lower concentration of the endogenous 
compound(s) in arterial blood as distribution and recir- 
culation occur, resulting in a lower peak flow, and the 
lag period preceeding the peak flows might be pro- 
longed as conversion took place. Neither of these 
occurred. 

The dose of E, and Ey, employed in the study of 
regional blood flows with isotope-labeled microspheres, 
30 ug per kilogram, was chosen to ensure an increase 
in uterine blood flow similar to that which follows 1 Hg 
per kilogram of E55.? This would allow us to compare 
the vascular responses resulting from the three estro- 
gens. In earlier studies the major effect of Esg was 
observed to be in the reproductive tissues of both non- 
pregnant and pregnant ewes.^ 5 Moreover, the re- 
sponse in these tissues was always vasodilation, moreso 
in nonpregnant than pregnant ewes. We observed a 
similar response after systemic infusion of E, and Esa 
into the nonpregnant ewe, and, as in the studies of Eog 
in the nonpregnant animal, the most responsive vascu- 
lar beds were in the uterus, cervix, and vagina. 







A ANT EON 5 ; M. 









In view of the marked increase in uterine blood flow 
that follows the systemic infusion of these estrogens 
(Ei, Exe, and Egg), knowledge of the responses of the 
individual uterine tissues (caruncles, endometrium, 
and myometrium) and the distribution of uterine blood 
flow is of interest and could provide information of 
physiologic importance. In the studies of Eo, the in- 
crease in uterine blood flow relative to control flows was 
similar in each tissue; therefore, there was no 
significant change in the distribution of uterine blood 
flow.’ The same was observed in the present studies 
(Table I and II). Because of this similarity we com- 
pared the absolute blood flow, expressed in milliliters 
per minute per gram of tissue, and the distribution of 
uterine blood flow during the control and estrogen- 
stimulated periods for each estrogen studied with the 
nonpaired Student's t test. There was no difference in 
the control flows or distribution of uterine blood flow 
in the E,, E, and E;g? studies (p > 0.1). When the 
estrogen-stimulated blood flows were compared, again 
there was no difference in the distribution of uterine 
blood flow (p > 0.1) despite the fact that the caruncles 
appeared to receive a smaller per cent of total uterine 
blood flow in the E, study. Although blood flows to the 
caruncles and myometrium were slightly higher after 
E, and E,, than after FE, this difference was not statis- 
tically significant (p = 0.1). On the other hand, peak 
endometrial blood flow following E, and Es, was statis- 
tically greater than that observed after Ezg,” an increase 
of 14 to 16 ml. per minute per gram of tissue as com- 
pared to 8 ml. per minute per gram of tssue 
(p < 0.001), respectively. This difference in endome- 
trial blood flow can in all likelihood be explained by the 
higher total uterine blood flow seen in the present 
study, 350 to 400 ml. per minute, as compared to that 
following Esg, 250 ml. per minute, and the fact that the 
proportion of uterine blood flow to the endometrium 
was similar, 34 to 38 per cent, regardless of the estro- 
gen infused. It is apparent from the above that these 
three estrogens are potent arteriolar vasodilators in the 
uterine tissues, that their effects are similar at the doses 
studied, and that the predominant endogenous estro- 
gens of ovine pregnancy," E, and E,,, have the poten- 
tial to vasodilate those vessels destined to provide blood 
flow to the placental cotyledons. 


Upon further examination of blood flows to other 
reproductive tissues, it is of interest that other than the 
uterine tissues the cervix and vagina had the greatest 
degree of estrogen-stimulated vasodilation. As men- 
tioned above, the same had been seen with Esg infu- 
sions in nonpregnant? and pregnant’ sheep. It is also of 
interest that these two tissues had the greatest increases 
in blood flow following endogenous estrogen produc- 
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tion resulting from systemic infusions of dehy- 
droisoandrosterone in pregnant sheep,'* in which case 
the concentrations of E, were greater than those of 
total estradiol. To evaluate further the cervical and vag- 
inal responses seen in the present studv, control and 
estrogen-stimulated blood flows were compared with 
those observed in nonpregnant ewes infused with Ezg? 
There was no significant difference between control or 
peak values (p > 0.1, nonpaired t test). The responses 
of the cervix and vagina are of particular interest in 
light of our recent observation of a nearly tenfold rise 
in vaginal and cervical blood flows early in the course of 
an unexpected spontaneous ovine parturition, and the 
report by Stys and co-workers” of increased cervical 
compliance following dexamethasone-induced partu- 
rition. In both instances there is an estrogen surge. 
Thus, one might speculate that the estrogen surge oc- 
curring with the onset of parturition in this species, the 
major component of which is estrone," is important in 
preparing the cervix and vagina for delivery by increas- 
ing both tissue perfusion and compliance. Further in- 
vestigation of this is necessary. 

Other tissues found to respond to E, and E,, stimu- 
lation included the mammary gland, thyroid, pancreas, 
and adrenal glands (Tables III and IV). The increase 
in mammary gland blood flow is similar to that which 
follows an infusion of Es," with the greatest response 
following E, (Table IV). Blood flow to the thyroid 
gland has been reported to increase a mean of 137 per 
cent following infusions of Ey, in pregnant sheep? and 
a mean of 63 per cent in the postpartum ewe.!5 The 
increase of 60 per cent in adrenal blood flow occurred 
only with infusions of E,. A similar response was re- 
ported in pregnant ewes infused with Ezp." 

Although E, and Es, have been reported to be the 
major estrogens produced during ovine pregnancy and 
parturition”? and E, has been found to be the major 
product resulting from androgen precursors infused 
into the pregnant ewe? or its fetus,’ little is known 
about the cardiovascular effects of these estrogens. At 
the dose infused in the present study, they, like Eg, 
have been shown to be potent vasodilators of the vascu- 
lar beds of all of the reproductive tissues (uterus, 
mammary, cervix, and vagina) and a few endocrine 
tissues (thyroid and adrenal glands). It now appears 
that each of these estrogens may have a potential role 
in the modulation of uterine blood flow during preg- 
nancy and in the preparation of the reproductive tis- 
sues for the process of parturition. It is quite clear that 
further investigation into the specific cardiovascular ef- 
fects of estrogen during pregnancy and parturition is 
necessary. | 
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The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 

"m during the past ten years. 








The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 





The author index lists more than 13,850 contributors from this period, E 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and E 
gynecology. Send for your copy of this valuable reference today! i= 


479 pages, 84" X 11", price $28.75 3 
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"Nonspecific'" vaginitis 

...Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 

...Offten chronic—in a recent clinical study of 

5,000 consecutive cases of chronic vaginitis, the 

chief cause was undiagnosed H. vaginalis vaginitis, 

followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 

















When you unmask 

* nonspecific” vaginitis 
you may find 
H. vaginalis 
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*« Triple Sulfa Cream/Vaginal Tablets 


effective 

. against 
 H.vaginalis— 
the cause of 
over 90% of 

“nonspecific” 
vaginitis 
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Effective 
Based on a review by the National 


Academy of Sciences/ National Research 
Council, SULTRIN was rated as 
“effective” against H. vaginalis. 


Prompt 


symptomatic relief 

Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V vaginitis concomitant with trichomo- 
niasis and candidiasis. 


Convenient choice 


of dosage forms 

SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.42%, sulfacetamide 2.8695, sulfabenzamide 3.796, 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sultabenzamide 184.0 mg. 


Indications: SULTRIN Cream and Tablets are indi- 
cated for treatment of Haemophilus vaginalis vaginitis. 
They'may also be used as a deodorant for sapro- 
phytic infection following radiation therapy. 


Contraindications: Sulfonamide sensitivity and kid- 
ney disease. 


Dosage: SULTRIN Cream: One applicatorful intra- 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter 

SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days. This 
course may be repeated if necessary. 

Supplied: SULTRIN Cream is available in 2.75 oz. 
(78 g) tubes with the ORTHO* Measured-Dose 
Applicator. 

SULTRIN Tablets are available in packages of 20 foil- 
wrapped tablets with vaginal applicator 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 


*Trademark (OOPC 1978 OJ582-7 


Symptoms that tell 
what she often wont... 
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ATROPHIC 
- VAGINITIS. 


Many women think it’s inevitable, a part of old age. Other women find 
it too embarrassing to discuss, enduring their symptoms in silence. 

In either case, they may not know that something can be done to alleviate the 
Itching, irritation, and dryness. 
Almost invariably, the discomfort due to shrinking and thinning of the 
vaginal mucosa can be relieved. Tactful questioning, and a pelvic 
examination, can confirm the need for estrogen replacement therapy, when 
me nocontraindications exist. 
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The topical application of PREMARIN Vaginal Cream: 

m relieves irritating symptoms of vaginal atrophy 

= helps resolve atrophic lesions 

a alleviates associated symptoms of frequency, incontinence, dysuria, 

and predisposition to infection when due to estrogen deficiency 

in addition, PREMARIN Vaginal Cream: 

= offers economical therapy, dose for dose 





v s may improve retention, absorption, and patient acceptance with 
its nonliquefying base 
(CONJUGATED ESTROGENS,U.S.D) 
p (0.625 mg CONJUGATED ESTROGENS, U.S.P/g) 
me 
relief she 
can feel 
"T in a matter 


of days 


(See following page for prescribing information.) 


















i. 






BRIEF SUMMARY 

^ (FOR FULL PRESCRIBING INFORMATION 

AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
'REMARIN* Vaginal Cream (Conjugated Estrogens, U.S.P.) 


in a nonliquefying base 
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` 1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 

| ENDOMETRIAL CARCINOMA. 

| Three independent case contro! studies have reported an increased risk of en- 
| dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
3 . more than one year.'^? The risk was independent of the other known risk factors for en- 
| dometrial cancer. These studies are further supported by the finding that incidence 
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i rates of endometrial cancer have increased sharply since 1969 in eight different areas 
|| of the United States with population-based cancer reporting systems, an increase 
M which may be related to the rapidly expanding use of estrogens during the last decade.* 
.| The three case control studies reported that the risk of endometrial cancer in estrogen 
d. users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend 
- | on both duration of treatment’ and on estrogen dose? In view of these findings, when 
| estrogens are used for the treatment of menopausal symptoms, the lowest dose that 
| will contro! symptoms should be utilized and medication should be discontinued as 
+ soon as possible. When prolonged treatment is medically indicated, the patient should 
.| be reassessed on at least a semiannual basis to determine the need for continued 
|| therapy. Although the evidence must be considered preliminary, one study suggests 
| that cyclic administration of low doses of estrogen may carry less risk than continuous 
| administration;? it therefore appears prudent to utilize such a regimen. Close clinical 
| surveillance of all women taking estrogens is important. In all cases of undiagnosed 
| persistent or recurring abnormal vaginal bleeding, adequate diagnostic measures 
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| “natural” estrogens are more or less hazardous than "synthetic" estrogens at 
| equiestrogenic doses. 
| 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
_ The use of female sex hormones, both estrogens and progestogens, during early 
| pregnancy may seriously damage the offspring. It has been shown that females ex- 
| posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
| developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
| rare.55 This risk has been estimated as not greater than 4 per 1000 exposures.’ Further 
|" ore, a high percentage of such exposed women (from 30 to 90 percent) have been 
found to have vaginal adenosis*"'? epithelial changes of the vagina and cervix. 
| Although these changes are histologically benign, it is not known whether they are pre- 
gaeursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
| ports suggest an association between intrauterine exposure to female sex hormones 
| and congenital anomalies, including congenital heart defects and limb reduction 
| defects.'?*'* One case control study'* estimated a 4.7-fold increased risk of limb reduc- 
e on defects in infants exposed in utero to sex hormones (oral contraceptives, hormone 
| withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some 
| of these exposures were very short and involved only a few days of treatment. The data 
| suggest that the risk of limb reduction defects in exposed fetuses is somewhat less 
| than 1 per 1000. In the past, female sex hormones have been used during pregnancy in 
| anattempt to treat threatened or habitual abortion. There is considerable evidence that 
| estrogens are ineffective for these indications, and there is no evidence from well con- 
| trolled studies that progestogens are effective for these uses. If PREMARIN Vaginal 
| Cream is used during pregnancy, or if the patient becomes pregnant while taking this 
| c 'ug, she should be apprised of the potential risks to the fetus, and the advisability of 
| pregnancy continuation. 
“ENS 
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DE: ION: Each gram contains 0.625 mg Conjugated Estrogens, U.S.P, in a nonlique- 
fying base containing cetyl esters wax, cetyl alcohol, white wax, glyceryl monostearate, 
“propylene glycol monostearate, methyl stearate, phenylethy! alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil. 
_ PREMARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained exclusively 
‘from natural sources, occurring as the sodium salts of water-soluble estrogen sulfates 
- blended to represent the average composition of material derived from pregnant mares. 
E urine. It contains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 
-. 17a-estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicated in the 
'treatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT 
BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE 
MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 
: RAINDICATIONS: Estrogens should not be used in women with any of the following 
. conditions: 1, Known or suspected cancer of the breast except in appropriately selected pa- 
tients being treated for metastatic disease. 2. Known or suspected estrogen-dependent 
- neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnor- 
. mal genital bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past 
- history of thrombophlebitis, thrombosis, or thromboembolic disorders associated with pre- 
. vious estrogen use (except when used in treatment of breast malignancy). PREMARIN 
.— Vaginal Cream should not be used in patients hypersensitive to its ingredients. 
_ WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
.. postmenopausal women increase the risk of cancer of the breast.'” although a recent study 
.. has raised this possibility.'® There is a need for caution in prescribing estrogens for women 
. with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
x Of abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
-surgically confirmed gallbladder disease in women receiving postmenopausal estrogens."" 
_ Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
. used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
— shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'*-22 Users of oral contraceptives 
|. have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, and op- 
- tic neuritis have been reported in oral contraceptive users.3'.3? An increased risk of post- 
A surgery thromboembolic complications has also been reported in users of oral contracep- 
tives.333* If feasible, estrogen should be discontinued at least 4 weeks before surgery of the 
" type associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
|. thromboembolic disorders, or in persons with a history of such disorders in association with 
P . estrogen use. They should be used with caution in patients with cerebral vascular or coro- 
B. nary artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those 
= used to treat cancer of the prostate and breast, have been shown?5 to increase the risk of 
nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of 
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this size are used, any of the thromboembolic and t 'ombotic adverse effects s 

considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
been reported in women taking estrogen-containing oral contraceptives.?* Increased blood 
pressure may occur with use of estrogens in the menopause? and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in pa- 
tients on estrogen-containing oral contraceptives. For this reason, diabetic patients should 
be carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 

PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed for longer than one year without another 
physical examination being performed. Conditions influenced by fluid retention such as 
asthma, epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression.??* Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, includ- 
ing oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dys- 
menorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; increase 
in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal cur- 
vature; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tclerance; aggravation of 
porphyria; edema; changes in libido. 
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ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in ye 


females. 
DOSAGE AND ADMINISTRATION Given cyclically for short-term use only: For treatment of 
atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month inter- 
vals. 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of 
the condition. 

Treated patients with an intact uterus should be monitored closely for signs of endometrial 

cancer and appropriate diagnostic measures should be taken to rule out malignancy in the 
event of persistent or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: No. 872—PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream— 
Each gram contains 0.625 mg Conjugated Estrogens, U.S.P. (Also contains cetyl esters wax, 
cetyl alcohol, white wax, glyceryl monostearate, propylene glycol monostearate, methyl 
stearate, phenylethy! alcohol, sodium lauryl sulfate, glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 17202 (42.5 g) tube with one calibrated 
plastic applicator. 

Also Available —Refill package: Each contains Net Wt. 1% oz (425 g) tube. 

PHYSICIAN REFERENCES: 1. Ziel, HK, et al: N. Engl. J. Med. 293:1167-1170, 1975. 2 Smith, 
D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al.: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et al: 
Obstet. Gynecol. 40:287-298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 7 18:607 -615, 
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Distribution of cytoplasmic estrogen and progesterone 
receptors in human endometrium 
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CRAIG R. CAZENAVE, B.S. 

BERNARD CANTOR, M.D. 

MORRIS NOTELOVITZ, M.D., Pu.D., F.R.C.O.G. 
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Unoccupied estrogen receptors and progesterone receptors were measured in the cytoplasm of 
five sections along the length of endometrium obtained from noncancerous, premenopausal! 
hysterectomy specimens. The concentrations of the two receptors were measured with tritiated 
estradiol or R5020 (a synthetic progestin), the latter two having been purified by high-pressure liquid 
chromatography, and were found to be highest in the fundus and lowest in the cervix. Progesterone 
receptor levels, ranging from 50 to 3,500 fmoles of R5020 bound per milligram of protein, were 
generally much higher in each section of the endometrium than estrogen receptor levels, which 
ranged from 0 to 500 fmoles of estradiol bound per milligram of protein. Near ovulation it seemed 
that the distribution profiles of both receptors became very steep, with more than a tenfold 
difference in the receptor levels being found between the fundus and the cervix. Receptor levels 
measured in endometrial samples obtained by curettage or aspiration should be interpreted with 


caution. (Am. J. OBSTET. GYNECOL. 132: 449, 1978.) 


ESTROGEN AND PROGESTERONE receptors are im- 
pertant endocrinologic parameters and are being 
imareasingly used in the treatment of cancer of estro- 
gea-responsive organs and in the management of gy- 
ne-ologic disorders. 

Jt has been shown earlier" ? that high-affinity bind- 
inc sites for administered tritium-labeled estradiol 
(°H-E3) exist in the human uterus and that the uptake 
of he hormone by endometrium is not uniform but, in 
gemeral, is higher in the fundus and lower in the cervix. 
Tae uptake of radioactivity is also higher during the 
folicular and lower in the luteal phase of the menstrual 
cycle. Later, estrogen receptor (E.R) levels of human 
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endometrium and myometrium were determined by 
incubating tissue slices with *H-E, and determining the 
amount of high-affinity binding of the hormone to the 
cytosolic (soluble) and nuclear fractions.” These 
studies showed that E.R’s are not saturated with en- 
dogenous hormone and that the nuclear uptake of 
^H-E; is greater in the follicular than in the luteal phase 
of the cycle. 

Progesterone receptors (PgR's) have been demon- 
strated in the human uterus with ?H-progesterone.*: ? 
Reproducibility has been difficult because of the insta- 
bility of the hormone-receptor complex in the absence 
of glycerol’? and by the presence of corticosteroid- 
binding globulin (CBG), which binds progesterone and 
similar to PgR's, sediments in the 4S region of sucrose 
gradients; in some uteri PgR's, but not CBG, also sedi- 
ment in the 8S region.!^ !? 14 As in the case of E.R’s, 
nuclear translocation of PgR’s has been demonstrated 
in human target nuclei" and is thought to be an essen- 
ual step in steroid hormone action.'? A synthetic pro- 
gestin, R5020, seems to be an ideal ligand for measur- 
ing PgR content in the endometrium of pre- and 
post-menopausal women; however, during pregnancy 
high levels of endogenous progesterone may still inter- 


449 





à ch ubed NL ei ES 


£ , * 
Ps 


tee 1: Le CR alie 


P= AOE es rE FES SoU 





450  Tsibris et al. 


fere with the ?H-R5020 assay.” Advantages of R5020 
include the higher affinity for PgR's than proges- 
terone, high stability of the R5020-receptor complex, 
and little or no interference from CBG.* ?" Unlike 
progesterone, R5020 does not bind to CBG, but it does 
bind nonspecifically to other human serum proteins, 
such as albumin, which also sediment in the 4S region.’ 
As has been observed with E;R's, PgR levels seem to be 
higher in the proliferative rather than the secretory 
phase of the cycle.?: !*7!$ 

As part of our goal to develop new methods for 
scanning endocrinologically important proteins and 
enzymes of human endometrium in situ, we sought to 
measure the distribution of cytoplasmic E,R’s and 
PgR's along the long axis of the endometrial cavity. 


Material and methods 


Uteri were obtained from patients undergoing hys- 
terectomy for conditions not associated with endome- 
trial abnormalities or malignancy. Peripheral venous 
blood samples were also drawn from each patient 12 to 
24 hours prior to operation and estrogen, proges- 
terone, testosterone, dihydrotestosterone, luteiniz- 
ing hormone (LH), and follicle-stimulating hormone 
(FSH) were determined by radioimmunoassay. One 
half of the uterus, sectioned longitudinally, was re- 
tained for histologic examination while the other half 
was used in this study. The endometrium was carefully 
removed with a sharp blade from five sections, outlined 
in the inset in Fig. 3, and these specimens were stored 
in liquid nitrogen. The frozen tissue was pulverized 
with an autopulverizer,* weighed (range of section 
weights, 70 to 400 milligrams) and added to eight times 
the amount (w/v) of cold buffer containing 5 mM 
potassium phosphate (pH 7.4), 10 per cent glycerol, 
and ] mM monothioglycerol. All succeeding proce- 
dures were performed at 0 to 4? C. The pulverized 
tissue was homogenized with a Polytron P10 instru- 
ment? in four 15 second periods with one minute of 
cooling in between. The cytosolic (cytoplasmic) fraction 
was obtained after centrifugation of the homogenate at 
105,000 x g for 90 minutes. Protein was determined 
by a modified Lowry method with bovine serum albu- 
min used as a standard." 

2.4,5,7-*H-Estradiol (115 Ci per millimole), (17a-?H- 
methyl) - 17o,21-dimethyl- 19-nonpregna- 4,9- diene- 5, 
20-dione (R5020, 86 Ci per millimole), unlabeled 
R5020, and 1,2,6,7-?H-progesterone (114 Ci per mil- 
limole) were obtained from New England Nuclear, 
Boston, Massachusetts. *H-E; and ?H-R5020 were pur- 


*Thermovac Industries Corp., Copiague, New York. 
tBrinkman Instruments, Westbury, New York. 
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ified by reverse-phase, high-pressure liquid chroma- 
tography.* A linear gradient, 3 per cent per minute, of 
20 to 85 per cent methanol in water was applied to a 
Zorbax-ODS column?; the flow rate was 2 ml. per 
minute; the temperature, 50? C. and fractions were col- 
lected every minute. Diethylstilbestrol and Norit A 
were purchased from Sigma Chemical Co., St. Louis, 
Missouri; cortisol and progesterone, from Steraloids, 
Inc., Wilton, New Hampshire; and Dextran T70 from 
Pharmacia Fine Chemicals, Piscataway, New York. 

The cytosol, thawed once, was diluted with buffer to 
approximately 1 mg. of protein per milliliter. The ca- 
pacity of the cytosol to bind *H-estradiol or *H-R5020 
was determined in duplicate by incubating 0.25 ml. at 
4° C. for four hours with four different concentra- 
tions of radioactive steroid in the range of 0.3 to 0.8 nM 
and 1.8 to 7.1 nM, respectively. The steroid was dis- 
solved in ethanol, not more than 2 ul for the highest 
concentration. 

Nonspecific binding was determined by adding to 
the cytosol in duplicate a 200-fold molar excess of un- 
labeled diethylstilbestrol or a 500-fold molar excess of 
R5020 and the highest concentration of *H-estradiol or 
?H-R5020, respectively. Free and weakly bound ste- 
roids were removed by adding a 0.5 ml. suspension of 
dextran-coated charcoal (DCC) containing 0.25 per 
cent Norit A and 0.0025 per cent Dextran T70 in buf- 
fer (E;R) or 0.83 per cent Norit A and 0.083 per cent 
Dextran T70 in buffer (PgR); the suspensions were 
then incubated at 4? C. for 30 or two minutes, respec- 
tively. After a three-minute centrifugation, 0.5 ml. of 
the supernatant solution was counted in 8 ml. of Bray’s 
solution. 

The data were fed to a 4051 Textronics Graphic Sys- 
tem CRT and after a linear regression of the average 
points Scatchard plots and a copy (4631 hard copy unit) 
were obtained. Coefficients of determination, r? fac- 
tors, ranged between 0.68 and 0.99 with an average of 
0.85; 90 uteri were tested (200 Scatchard plots) but 
results from five representative uteri are shown. 

Cytosol (0.1 ml.), containing 2 to 4 mg. of protein per 
milliliter incubated with steroids and treated with DCC, 
was layered on 4.8 ml. of 5 to 20 per cent sucrose gra- 
dient in buffer with a 0.1 ml. buffer overlay. The gra- 
dients were spun in an ultracentrifuget with a rotor§ 
for 16 hours at 45,000 r.p.m. Sedimentation markers 


*Model 830 chromatograph, E. I. DuPont de Nemours & 
Co., Wilmington, Delaware. 

TE. I. DuPont de Nemours & Co. 

£Model OTD-65-ARC-1, Ivan Sorvall, Inc., Norwalk, Con- 
necticut. 

§Beckman Instruments, Inc., Fullerton, California. 
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Fig. 1. High-pressure liquid chromatograms of *H-E; (A) and ?*H-R5020 (B) with a DuPont Zorbax- 
ODS column and a linear gradient (dashed line) of 20 to 85 per cent methanol in water. Fractions 
were collected directly off the column every 60 seconds. The main peak (four fractions) was used in 
the receptor assays. Conditions were as described under *Material and methods." 


were bovine serum albumin (4.6 S) and bovine gamma 
glooulin (6.7 S). 


Fesults 


Furification of *H-steroids. In our previous studies 
on ?strogen metabolism’? we had observed decomposi- 
tiom of stock solutions of *H-E, and *H-estrone during 
stocage in the cold. Reverse-phase, high-pressure liq- 
uid chromatography was used to test and purify ?H-E, 
anc “H-R5020 used in this study, as shown in Fig. 1. 
Ste oids eluting before the main peak are more polar 
anc those eluting after are less polar than the pure 
steroid presumed to be the main peak. With storage the 
"impurity" peaks (5 to 27 per cent of the total, depend- 
ingon the storage time) are enhanced at the expense of 
the main peak, but the retention times remain un- 
changed. From the results of other unpublished exper- 
iments we have tentatively assigned the peak eluting 
around 30 minutes (Fig. 1, A) as an A-ring quinone 
form of E>. 

We have tested the main peak (combined four frac- 
tiors) and the combined “impurity” peaks of ?*H-R5020 
with rabbit uterine cytosol and from Scatchard plots 
have determined dissociation constants (K4's of 3.99 x 
10 "M and 3.27 x 10^*M, respectively; binding ca- 
pacty (n values) was approximately 1,200 fmoles of 
*H-aigand per milligram of protein in both cases. It was 
alsc noted that DCC did not effectively remove (high 


blank values) the more polar ?*H-R5020 “impurities.” 

Receptor assays. Assay conditions employed in this 
study were adaptations and modifications of published 
procedures from numerous laboratories (e.g., refer- 
ences 7,10,16). Because of the limited amount of tissue 
it was decided to use phosphate buffer and glycerol for 
both assays to stabilize the PgR's without losing more 
than 2 to 5 per cent of the E,R’s. 

The addition of cortisol in 50- to 100-fold molar ex- 
cess to "H-R5020 in a few PgR assays resulted in up to 
25 per cent reduction of the nonspecific binding and a 
+11 to —30 per cent change in the binding capacity (n 
values from Scatchard plots) relative to that in its 
absence. However, sucrose gradient centrifugation 
(Fig. 2) showed that, in this particular cytosol, cortisol 
depleted 30 per cent of the 8S *H-R5020 peak, as has 
been observed by others,'* and 50 per cent of the 4S 
and 8S ?H-progesterone peaks. CBG sediments at 
45; thus, the reason for the depletion of the 8S peak by 
cortisol is not clear. Therefore, it was decided to omit 
cortisol until further investigation of the cortisol-PgR 
interaction. ER or PgR levels measured from Scatch- 
ard plots and sucrose density gradients (area under the 
curve) agreed with each other within 10 per cent, as has 
been previously reported for similar E,R measure- 
ments in mammary carcinomas.’ 

Pretreatment of the cytosol with DCC, to remove en- 
dogenous steroids, did not result in a significant in- 
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Fig. 2. Comparison of *H-progesterone and *H-R5020 binding in the cytosol from the endometrium 
(section 2) of a patient on the fifteenth day of the menstrual cycle. Cytosol (200 ul) was incubated with 
15 nM *H-steroid with and without 1.4 uM cortisol. Nonspecific binding was determined by preincu- 
bation of the cytosol with 1 or 5 uM of unlabeled progesterone or R5020, respectively, before 
addition of the corresponding *H-steroid (15 nM). Each mixture was treated with DCC before it was 
applied on the gradient (see "Material and methods"). Vertical arrows indicate the position of the two 
sedimentation markers (4.6 S and 6.7 S) that were included in all centrifugations. 
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Fig. 3. Distribution of estrogen (dashed line) and progesterone (solid line) receptors in the outlined 
five sections of endometrium of five patients. The number of the upper corner of each graph 


indicates the day of the patient's menstrual cycle. 


crease of receptor levels and was not performed 
further. In the PgR assay a two-minute treatment of 
cytosol with DCC, to remove free and weakly bound 
*H-R5020, was optimal; 10 to 30 minutes of DCC 
treatment gave Scatchard plots with smaller » and 
larger K, values. 

Distribution of cytoplasmic receptors. Fig. 3 shows 
the levels of E;R and PgR along the long axis of the 
endometrial cavity of five uteri. Each point is the n 
value of a Scatchard plot, expressed per milligram of 
protein; Ką values were 0.17 + 0.10 nM (E.R) and 


0.68 + 0.33 nM (PgR). The number on the upper cor- 
ner of each graph indicates the day of the patient's 
menstrual cycle on the day of operation. In defining 
the day of the cycle, priority was given to endometrial 
dating according to the histologic criteria of Noyes and 
associates, although the patients history, last 
menstrual period, and levels of plasma hormones were 
also taken into consideration (day 14 is the presumed 
day of ovulation). Both receptors were present in 
higher amounts in the fundus than in the cervix, as has 
been seen generally for E;R by other investigators.” * ° 
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l^ere was no exception to this observation in the 20 
uteri tested. With few exceptions, in each section of the 
endometrium the PgR level (femtomoles per milligram 
of protein) was higher than the ER level. The dis- 
tribution profiles for both receptors seemed to become 
very steep around the time of ovulation. 

in a few uteri nuclear E,R’s (unoccupied nuclear 
sites) were also measured by the present procedure in 
0.-M potassium chloride extracts? of nuclei. It was 
foe nd that the sum of cytoplasmic and nuclear recep- 
tass (both expressed per milligram of protein; Kg for 
nuclear E;R, about 2 x 107M) was also higher in the 
fumdus than in the cervix. The ratio of cytoplasmic to 
nuclear E.R concentrations seemed to vary with the 
day of the cycle; these ER ratios, along with those of 
PgR, will be investigated “urther. 

zat the beginning of this study, E;R levels were mea- 
sumed in the myometrium of each of the five sections 
fram two uteri and were found uniformly as low as the 
lowest endometrial E.R level.”4 

he cervical sections ‘number 5) contained small 
amounts of E;R and PgR, as has also been reported by 
Samborn and associates.'® 


Comment 


In this study we have purified by high-pressure liq- 
uid chromatography the radioactive estrogen and 
R5920 used in receptor assays. This method has the 
adwantages of high resolution, quantitative recoveries, 
arc excellent reproducibility. Both steroids had more 
impurities than expected from the thin-layer chro- 
ma ograms supplied by the manufacturer and this was 
probably due to autooxidation and to self-irradiation 
anc decomposition at the high levels of specific activity. 
The high purity of the ?*H-R5020 used was probably 
the reason for the low Ke values obtained and allows 
theanterpretation that the rather broad receptor peaks 
observed in sucrose gradients (Fig. 2) indicate the pres- 
enc? of more than two molecular species with high af- 
fim y for *H-R5020. 

(ur results of the distribution of ER in human en- 
dometrium and the oscilations of receptor concen- 
trat ons during the menstrual cycle agree, in general, 
with those reported previously,'^? although there are 
dif=rences in methodology (administration of ?*H-E, to 
the patient or superfusionm of tissue slices with ?H-E, 
cor pared to in vitro titraton of cytosolic samples with 
*H. Z3) that complicate quantitative comparisons of E;R 
levels. Under our assay conditions we measured the 
number of unoccupied ER binding sites.?' In a few cases 
weaneasured by radioimmunoassay the total amount of 
est™gen in the cytosol and corrected for the decrease 
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in the specific radioactivity of *H-E;, with the assump- 
tion that the endogenous E; exchanged freely with the 
added ?*H-E,. However, the corrected Scatchard plots 
had positive slopes, indicating an overcorrection of the 
"H-E, specific activity and the invalidity of our assump- 
tion. The limited amount of cytosol and the need to 
study and seek correlations between other proteins and 
enzymes did not permit exchange assays?! to determine 
the total number of E;R binding sites. 

In the case of PgR’s it is likely that the use of 
*H-R5020 gave only a small underestimation” of the 
total number of PgR binding sites although a quantita- 
tive extrapolation to our data from those of Bayard and 
associates? cannot be done because the PgR assay 
methods are not the same. 

Some of the difficulties encountered in seeking cor- 
relations between receptor levels and disease states, for 
example, histologic staging of endometrial carcino- 
mas,'* are assay limitations, scarcity of available sam- 
ples, and genetic differences of receptor levels among 
patients. Although not very likely, at present it cannot 
be ruled out that some cells, for example, in section 1 
(Fig. 3), of the endometrium are more easily disrupted 
and receptors more easily released by cur pulveriza- 
tion-homogenization procedures than cells in section 4. 
Our finding that the endometrial receptor levels are 
highest in the fundus seems to be supported by and 
perhaps provides a mechanism for the earlier his- 
tologic conclusion of Noyes and associates? that more 
reliable morphologic differentiation and dating of the 
endometrium were possible in tissue from the fundus 
than from the lower uterine segment. 

The present data suggest that tissue samples must be 
obtained from a constant site in the uterus and at a 
constant phase of the menstrual cycle in order to com- 
pare the results. 

The steepness of the receptor distribution profiles 
observed in this study (more than tenfold differences 
in concentration of the receptor from fundus to cervix, 
especially near ovulation) warrants caution in the in- 
terpretation of receptor concentrations measured in 
samples obtained from endometrial curettage or aspi- 
rations. It may prove more informative and clinically 
more reliable to seek correlations between these and 
other endocrinologic parameters, systemic or endome- 
trial, rather than depend on their absolute values. 


We thank Dr. J. Lee Dockery, Ms. Sharon Birk, and 
other members of this Department for their coopera- 
tion, Dr. John Mangos and Miss Kathryn Gaitanis, De- 
partment of Pediatrics, for the assistance and use of 
their computer system, and Ms. Mary Stenstrom for 
her excellent technical assistance. 
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Studies with a pancreatic beta cell simulator in the 
third trimester of pregnancies complicated by diabetes 


JULIO V. SANTIAGO, M.D. 
WILLIAM L. CLARKE, M.D. 
FERNANDO ARIAS, M.D., Pu.D. 


St. Louis, Missouri 


To determine the potential of an artificial pancreatic beta cell simulator* as a therapeutic and 
"esearch tool we have used the device for short-term monitoring and control of blood glucose 
zoncentrations in five pregnant patients with juvenile-onset diabetes (White's Class C) and three 
»regnant patients with maturity-onset diabetes (Class B). One patient with brittle juvenile-onset 
diabetes had successful control before, during, and after cesarean section. The other seven patients 
vere studied during the third trimester of pregnancy and at least four weeks before delivery. Blood 
3lucose control with Biostator regulation was excellent (mean, 96 mg. per deciliter; range, 85 to 
07). The insulin requirements needed to achieve optimal glucose control with the Biostator were 
sighly variable (range, 20 to 157 U. per 24 hours) but very similar to those previously calculated to 
provide optimal control by conventional means. Insulin requirements were unrelated to plasma 
£rowth hormone, placental lactogen, or glucagon concentrations. The greatest degree of insulin 
sistance was seen in obese patients with endogenous insulin-secretory capacity. This study 
mdicates that a pancreatic beta cell simulator can normalize glucose concentrations and rapidly 


Stimate daily insulin requirements in pregnant diabetic patients. In addition, the data suggest that 


~ 


exogenous insulin may indirectly suppress endogenous insulin secretion and thus contribute to the 
“Msulin resistance" of obese patients with maturity-onset diabetes. (AM. J. OBSTET. GYNECOL. 132: 


495, 1978.) 


THE TREATMENT of pregnancy complicated by diabe- 
tes melirus includes efforts to minimize maternal 
ketosis aad hyperglycemia," ? Although ketoacidosis 
and proisnged ketonuria can be avoided in most preg- 
nant diatetic patients with appropriate therapy, nor- 
malizatiom of maternal hyperglycemia remains a more 
elusive geal. Pregnant, insulin-dependent diabetic pa- 
tients whe are treated with multiple insulin injections 
and diet requently have postprandial hyperglycemic 
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excursions and elevated mean diurnal glucose concen- 
trations not seen in nondiabetic pregnant women.? It is 
believed that maternal hyperglycemia leads to hyperin- 
sulinism, macrosomia, and hypoglycemia in the infant 
of the diabetic mother.* Efforts directed at eliminating 
postprandial hyperglycemia often lead to episodes of 
hypoglycemia between meals or during the night as 
well as abnormal fluctuations in diurnal glucose con- 
centrations. It is possible that insulin-induced maternal 
hypoglycemia may jeopardize the infant of the diabetic 
mother whose counterregulatory hormonal responses 
may be deficient "in utero." Clearly, improved methods 
of blood glucose control are needed for the manage- 
ment of insulin-dependent pregnant diabetic patients. 

The development of bedside devices for blood glu- 
cose monitoring and feedback-controlled insulin deliv- 
ery has enabled normalization of diurnal blood glucose 
concentrations in diabetic patients. As part of our 
investigational assessment of such a device (Biostator, 
Miles Labs., Inc.,) we have used it to treat seven preg- 
nant diabetic patients during the third trimester of 
pregnancy and to control brittle juvenile diabetes in a 
patient scheduled for cesarean section. Our goal was to 
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Table I. Pregnant diabetic patients studied 





Cl 1.65 Not obese 
| C2 26 35 13 55 1.58 Not obese 

C3 21 28 7 62 1.58 Not obese 

C4 27 28 13 103 1.68 Obese, hypertensive before pregnancy 
C5 2] 39 11 58 1.60 Not obese. Delivered by cesarean section 
s because of prior cesarean section 
d Bl 37 28 3 89 1.60 Obese, hypertensive before pregnancy. 
V. Required insulin prior pregnancy 
E B2 31 30 l 122 1.68 Obese. Treated with diet for abnormal 
$ GTT prior to pregnancy. Fasting glu- 
t cose, 277 mg./100 ml. at 26 weeks 
2 B3 30 29 — 101 1.65 Obese. Fasting and two hour post- 
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GTT - Glucose tolerance test. 


determine if the Biostator system could normalize 
diurnal glucose concentrations for periods of 24 hours 
and to compare the machine's results with those ob- 
tained during optimal control by conventional therapy, 
consisting of diet and multiple daily subcutaneous in- 
sulin injections. In addition, we wanted to determine 
the machine's potential usefulness in predicting daily 
insulin requirements in pregnant diabetic patients with 
variable degrees of insulin deficiency and obesity. 


Methods 


Patients studied. Fight women volunteered for par- 
ticipation in the study after being informed of its na- 
ture and potential risks. By White's? criteria, five had 
Class C and three had Class B diabetes. Pertinent medi- 
cal information is given in Table I. One patient with 
Class C and all with Class B diabetes were obese. 

Study protocols. The study was divided into three 
phases. In the first phase all of the women were admit- 
ted to the Washington University Obstetric service for 
optimal control with conventional modes of therapy. 
All were given a carefully defined diet totaling 1,800 to 
2.200 calories as three main meals and midafternoon 
and bedtime snacks. Insulin was given at 0745 and 
1800 hours as a mixture of regular and NPH insulin. 
Plasma glucose levels were measured every two hours 
in blood drawn from an indwelling venous needle kept 
patent with heparinized saline. Insulin doses were 
modified every two to three days so as to maintain 
overnight fasted plasma glucose levels below 100 mg. 
per 100 ml. and two-hour postprandial glucose levels 
below 150 mg. per 100 ml. Moderate or severe symp- 
tomatic hypoglycemia (altered sensorium, profound 
weakness, or severe nervousness) caused adjustments 
in insulin dosage or modifications of meals. Three 
women were given midmorning snacks because of 


prandial glucose, 151 and 244 mg./ 
100 ml. at 20 weeks 


late-morning hypoglycemia. Episodes of mild hypogly- 
cemia (hunger, light-headedness, or mild nervousness) 
were treated with 6 to 12 ounces of orange juice. After 
two to three weeks all women had acceptable control of 
diabetes and were transferred to the Clinical Research 
Center for the second phase of the study. 

In the Clinical Research Center five patients were 
maintained on the diet selected in phase 1 and studied 
for two 24 hour periods one or two days apart. In one 
study each patient underwent continuous glucose 
monitoring while insulin was given subcutaneously as 
determined in phase 1. In the second study, insulin was 
given intravenously by the Biostator under feedback 
control. The sequence of these two studies was alter- 
nated in successive patients. One patient (C5 in Table I) 
was studied during the day of an elective cesarean 
section. 

In the third phase of the study the three obese pa- 
tients with maturity-onset diabetes again underwent 
Biostator control but on this occasion the original 
insulin-delivery rate was reduced to 2 or 1/3 of that 
given in phase 2. In two of these patients no insulin at 
all was given in a third study to determine the effect of 
diet alone on diurnal glucose concentrations. 

During all studies performed under Biostator feed- 
back control or monitoring, 3 to 4 ml. of venous blood 
was drawn every two hours to calibrate or verify the 
Biostator glucose measurements at the bedside and for 
subsequent measurement of plasma C-peptide, human 
placental lactogen, glucagon, and growth hormone. 
C-peptide and human placental lactogen were mqa- 
sured with radioimmunoassay (RIA) kits from Cal- 
biochem, Los Angeles, California, and New England 
Nuclear, Boston, Massachusetts, respectively; glucagon 
and growth hormone were measured by previously de- 
scribed RIA techniques. ^ !! 
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Description of the beta cell simulator. The Biostator 
systera can be used as either a glucose monitor or a 
gluco-e-controlled insulin-infusion system. Venous 
blood is withdrawn continuously through a 20 gauge 
Medieut cannula with a double-lumen catheter, im- 
mediately mixed with a heparinized saline solution to 
preveat clothing, further diluted and mixed with a buf- 
fered =thylenediaminetetraacetate solution, and finally 
pumped to the glucose sensor. Glucose is measured 
with @ polarographic electrode and a membrane con- 
tains covalently bound glucose oxidase. The sensor 
measures glucose reliably at glucose concentrations be- 
tween 10 and 1,000 mg. per deciliter.'? The electrode 
currert or glucose concentration is displayed continu- 
ously -nd the average glucose concentration is printed 
every minute. The time lag from blood withdrawal to 
measurement is about 90 seconds at a venous blood- 
withdzawal rate of 2 ml. per hour. The infusion rates 
of inst lin, dextrose, and saline, delivered via a separate 
2] gauge scalp vein, are controlled by a computer- 
contrciler module. Insulin- and dextrose-infusion rates 
in the »resent studies were a function of the measured 
glucose concentration and its rate and direction of 
change over the previous four minutes. In addition to 
continous glucose measurements, the system provides 
a tabu.ated record of insulin- and dextrose-infusion 
rates. The entire system is about the size of a micro- 
wave cven and can be moved from one room to an- 
other en a hospital cart. 

The insulin and dextrose control algorithms have 
been eescribed previously.” The insulin control al- 
gorithm used in these studies is: 


IR — RI (E Gb= BI “4 1) 


QI 


where -R is the insulin-infusion rate at any given min- 
ute: RL the selected insulin-infusion rate at a desired 
glucose concentration (BI); G is the measured glucose; 
GD, the projected glucose concentration; and QI, the 
reciprczal of the static gain. The formula for GD is: 


(KR (or KF) A710 + 6A) 


where <R or KF is the constant for a rising or falling 
glucose concentration, respectively, and A is the aver- 
age chenge in the measured glucose over the previous 
three rxinutes. | 

In clmical use the operator first selects a desired glu- 
cese concentration (BI), then an insulin-infusion rate 
(RI) at this glucose concentration, and finally the gain 
or slope of the biquadratic function (OI) and the 
maximam infusion rate (FI). The sensitivity of the al- 
gor:thra to changing glucose concentrations is deter- 
mined ndependently by modifying KR and KF. With a 


INSULIN RATE mU/min 


40 80 120 
PREDICTED GLUCOSE ,mg/1!00 mI 


leo 200 


Fig. 1. The algorithm controlling insulin-delivery rates is a 
biquadratic function based on the computer's prediction of a 
glucose concentration. By changing the basal insulin-infusion 
rate from 60 to 30 mU. per minute at the desired glucose 
concentration of 80 mg. per 100 ml., the insulin-delivery rate 
is reduced by one half at any predicted glucose concentration. 


Table II. Constants used in the insulin and 
dextrose control algorithms 


Insulin | Dextrose 


BI = 80 mg./100 ml. BD = 60 mg./100 ml. 
RI = 14-60 mU./min. RD = 40 mg./min. 
OI = 80 mU./min. OD = 10 mg ./min. 
FI = 600 mU. /min. FD = 200 mg./min. 
KR = 180 mU./min. 

KF = 120 mU. /min. 





constant glucose concentration (A = O) GD becomes 
zero and the insulin infusion rate is a function only of 
the measured glucose concentration. 

Dextrose-infusion rates are determined by the equa- 
tion: 


i BD - G 4 
DR = RD DE + 1) 
where DR is the dextrose-infusion rate; RD, the 
dextrose-infusion rate at a given glucose concentration 
(BD); G, the average measured glucose during the 
previous minute; and QD, the reciprocal of the static 
gain. The dextrose control algorithm is not modified by 
the rate of change of the glucose concentration. 

In these studies an attempt was made to achieve eu- 
glycemia without any dextrose infusions while the pa- 
tient was on Biostator control. For this reason the BD 
was set at 60 mg. per 100 ml. and the QD at 10. With an 
RD of 40 mg. per minute, measured glucose concen- 
trations of 65, 60, and 55 mg. per 100 ml. would pro- 
duce dextrose-infusion rates of 2, 40, and 200 mg. per 
minute, respectively. The system was thus set up to 
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Fig. 2. Biostator feedback control is shown for Subject C2, a pregnant patient with brittle, juvenile- 
onset diabetes. All glucose concentrations (top panel) were between 57 and 134 mg. per 100 ml. over 
24 hours. After each of five meals, blood glucose concentrations increased and caused an immediate 
increase in the insulin-infusion rate (middle panel). Dextrose was infused twice during the study 
(lower panel) to maintain blood glucose concentrations above 60 mg. per 100 ml. 


cause a brisk dextrose response as the measured glu- 
cose fell below 60 mg. per 100 ml. but little or no dex- 
trose if the glucose concentration remained above 65 
mg. per 100 ml. The constants for the insulin and dex- 
trose control algorithms used in the second phase of 
the study are shown in Table II. 

In the third phase of the study the three obese 
women with Class B diabetes underwent Biostator con- 
trol with two different constants for RI. In the first 
study RI was set at 40 or 60 mU. per minute at a 
preselected BI of 80 mg. per 100 ml. In the second 
study the RI was arbitrarily set for each patient at one 
half to one third the original RI. The theoretical effect 
of changing RI from 60 to 30 mU. per minute and 
keeping all other constants the same is shown in Fig. 1. 


Results 


Biostator control of blood glucose concentration. 
The blood glucose control achieved by the Biostator in 
pregnant diabetic women can be demonstrated by 
studying a representative patient (Fig. 2). In this pa- 
tient the mean diurnal glucose concentration was 88 
mg. per 100 ml. and all values were between 57 and 
154 mg. per 100 ml. over a 24 hour period. Of the 37 
U. of insulin administered over 24 hours, most was 
given immediately after meals. As glucose concentra- 
tion rose, the insulin infusion rate increased as a func- 


uon of the predicted glucose level. As glucose concen- 
trations attained a plateau, the insulin-infusion rate was 
blunted and then markedly reduced as soon as the glu- 
cose concentration began to decline. Dextrose was in- 
fused only twice during the study, once after lunch and 
then again at about 0530 hours. During the 24 hours of 
study a total of 1.6 Gm. of dextrose was given over 24 
hours. 

Comparison between conventional insulin therapy 
and biostator control. The glucose concentrations 
achieved during Biostator feedback control were com- 
pared to those achieved with optimal conventional in- 
sulin therapy (Fig. 3). In two patients, C1 and C3, con- 
ventional insulin therapy was accompanied by episodes 
of symptomatic hypoglycemia. In two other patients 
(C2 and C4) diurnal glucose concentrations were 
higher with subcutaneous insulin for most or all of the 
day. In one patient (B1) glucose concentrations were 
similar except for a period of hyperglycemia between 
1800 and 2100 hours with subcutaneous insulin. In 
general, diurnal glucose patterns with Biostator control 
were similar to those observed by Persson and Lunell? 
in nondiabetic pregnant subjects. : 

Subcutaneous insulin requirements determined dur- 
ing the first phase of the study were significantly corre- 
lated with the insulin given by the Biostator during 
feedback control (Fig. 4). The three nonobese subjects, 
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Fig. 3. Glucose concentrations achieved with Biostator feed- 
back control and optimal conventional therapy with diet and 
multiple injections of subcutaneous insulin in four patients 
with juvenile-onset and one with maturity-onset diabetes in 
the third trimester of pregnancy. 


i200 — 1600 2400 


all with Class C diabetes, required less insulin during 
both phases of the study as compared with the four 
obese patients (C4, B1, B2 and B3). 

Blood glucose concentratioas with changes in Bio- 
stator algorithms. Diurnal glacose concentrations in 
the three obese patients studied with two different val- 
ues for RI in the insulin control algorithms and with 
diet only are shown in Fig. 5. In these three patients, 
mean diurnal glucose concentrations were only 6, 19, 
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Fig. 4. Insulin requirements were greater among the four 
obese patients (C4, B1, 2, and 3) than in the three nonobese 
patients. In Patient C3 reduction of subcutaneous insulin to 
40 U. eliminated symptomatic hypoglycemic reactions. 


and 9 mg. per 100 ml. lower when controlled at the 
higher RI despite their receiving 43, 40, and 40 more 
units of insulin, respectively. When Patient B3 was 
given no insulin for one day, mean diurnal glucose 
concentration was 123 mg. per 100 ml., only 10 and 19 
mg. per 100 ml. higher than when 94 and 134 U. of 
insulin were given by the Biostator. When Patient B 1 
was given no insulin for one day, mean diurnal glucose 
concentration was 141 mg. per 100 ml. 35 and 41 mg. 
per 100 ml. higher than when 75 and 119 U. of insulin 
were given by the Biostator. 

Correlation between subcutaneous insulin therapy 
and Biostator control. The total amount of insulin 
administered by the Biostator was significantly corre- 
lated with the total insulin requirement previously de- 
termined as optimal subcutaneous therapy (Fig. 4). 
The four obese patients clearly had insulin require- 
ments greater than those of the three nonobese pa- 
tients with Class C diabetes. Of note is the fact that 
among the three lean diabetic patients, Patient C3 re- 
quired only 29 U. of insulin during Biostator control 
while she had been given 50 U. subcutaneously. This 
patient had three episodes of symptomatic hypogly- 
cemia (blood glucose levels less than 50) while receiving 
subcutaneous therapy. Subsequent reduction of the in- 
sulin dosage by 10 U. per day to resemble more closely 
the Biostator requirements resulted in elimination of 
the hypoglycemic episodes (data not shown). 

Insulin antagonists and C-peptide responses during 
conventional or Biostator blood glucose control. 
Growth hormone, glucagon, and human placental lac- 
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Fig. 5. Blood glucose concentrations during Biostator control 
with the use of two different insulin-delivery rates or no insu- 
lin at all in three obese patients with maturity onset diabetes. 
Major changes in insulin-delivery rates cause less dramatic 
changes in diurnal glucose concentrations. 


togen, three known antagonists to insulin,'* were mea- 
sured to determine their correlation with diurnal glu- 
cose control and insulin requirements during Biostator 
control or subcutaneous insulin therapy (Table III). 
Growth hormone concentrations were unrelated to the 
form of therapy, degree of glucose control, or insulin 
requirements. Glucagon concentrations were also unre- 
lated to the form of therapy or metabolic control but 
were lower in Subject B1 when no insulin was given 
than during any of the three previous studies. C-pep- 
tide concentrations were lower in those with juvenile- 
onset diabetes than in those with maturity-onset diabe- 
tes, as would be expected in view of the latter patient's 
known endogenous insulin-secretory capacity before 
pregnancy.? Among patients with Class B diabetes, 
mean C-peptide concentrations were directly related to 
glucose concentrations and inversely related to the 
amount of insulin given. When no insulin was given to 
Pauents B1 and B3, C-peptide was higher than with 
insulin therapy in any form and in each B category 
individual C-peptide measurements were directly cor- 
related with the mean glucose concentration over the 
preceding 10 minutes (r = 0.60 to 0.90; p < 0.001). 
Overall, mean diurnal glucose concentrations were 
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Fig. 6. Blood glucose concentrations in a patient with brittle, 
juvenile-onset diabetes on the day of an elective cesarean sec- 
tion. Blood glucose control was achieved by means of 
feedback-controlled insulin delivery while the Biostator was 


programmed to infuse dextrose at a rate of 10 Gm. per hour 


during the entire day. Insulin requirements and glucose con- 
centrations decreased immediately after delivery. 


lower in the nonobese than in the obese subjects and 
the amount of insulin given during Biostator control 
was markedly increased in the presence of obesity. 

Use of Biostator during cesarean section. Patient C5 
was studied for seven hours on the day of an elective 
cesarean section performed because of a previous ce- 
sarean section (Fig. 6). During the entire period she 
was given a continuous infusion of dextrose at a rate of 
10 Gm. per hour. In the labor room blood glucose 
levels were controlled between 112 and 126 mg. per 
100 ml. with a mean insulin-delivery rate of 80 mU. per 
minute. Biostator control was then interrupted for 20 
minutes and resumed in the operating room. Blood 
glucose concentrations were maintained between 94 
and 114 mg. per 100 ml. during operation, with an 
average insulin-delivery rate of 60 mU. per minute. 
After transfer to the recovery room, and a 20 minute 
interruption of Biostator control, blood glucose con- 
centrations fell from 114 to 82 mg. per 100 ml. with an 
average insulin delivery rate of 40 mU. per minute. 
Because of the design of the study, the patient had 
been given subcutaneous insulin 12 hours previously to 
achieve acceptable control after an overnight fast. 
Therefore, it is likely that this residual insulin activity 
decreased during the day of the study and the calcula- 
tion of the decreased insulin requirements after deliv- 
ery may have been underestimated. 


Comment 


Therapeutic implications. These studies indicate 
that a bedside glucose-controlled insulin-infusion sys- 
tem can normalize diurnal glucose concentrations in 
pregnant diabetic patients during the third trimester of 
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Table MM. Insulin antagonist, C-peptide, and glucose levels during conventional and Biostator therapy* 
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Human Mean Total 
placental lac- C-peptide diurnal glu- insulin 
togen (ug ml.) (ng. ml.) cose (mg./100 ml.) | units/study 


Ci Biostator 6.0 + 0.9 206 + 52 3.4 + 0.5 2.6 + 0.2 91 39 
S.C. insulin 5.4 - 1.4 232 + 45 4.1 + 0.4 2.6 + 0.2 134 40 
C2 Biostator 5.3 + 1.6 160 + 26 6.3 = 1.0 1.6 + 0.4 88 37 
S.C. insulin 3.9 + 0.4 178 + 21 5.5+ 1.3 1.9 + 0.6 113 53 
C3 Biostator 10.9 + 4.8 177 + 89 21 + 0.4 0.3 t-01 82 29 
S.C. insulin 9.6 + 7.6 191 + 69 2.0 + 0.4 0.4 + 0.1 88 50 
C4 Biostator 4.3 + 0.5 348 + 32 34 x02 0.7 + 0.2 107 96 
S.C. insulin 3.5 + 0.6 337 + 19 3.7 + 0.4 0.6 + 0.2 128 85 
BI Biostator (RI — 28) 3.7 = 0.4 358 + 56 2.6202 4.3+ 1.7 100 119 
Biostator (RI = 14) 3.3 + 0.8 332 + 54 2.4 * 0.2 4.4 * 1.8 106 75 
S.C. insulin 3.2 + 0.4 324 + 34 2:6 +02 4.6+2.8 101 90 
No insulin 3.6 + 0.3 249 + 28 4.3 + 0.7 6.4+ 1.9 14] 0 
B2 Biostator (RI = 60) 5.6 + 0.6 82 + 30 8.0 + 1.0 8.8+ 0.8 99 118 
Biostator (RI = 23) 5.7 + 0.4 63 + 16 94+ 1.5 11.3 + 0.5 117 78 
B3 Biostator (RI — 60) 2.9 * 0.1 227 = 39 — 6.0 + 1.5 104 134 
Biostator (RI = 30) 3.0 + 0.1 234 + 40 — 8.12: 27] 113 04 
No insulin 2.8 * 0.1 217 + 34 — 11.8 + 3.6 123 0 


ee ee ee Bes. 


S.C. = Subcutaneous. 
*All values are means + standard deviations. 


pregnancy. This investigational device enables excel- 
lent control of diurnal glucose concentrations in diabet- 
ic patients with variable insulin requirements without 
the risk of hypoglycemia. In these studies no patient 
had plasma glucose concentrations less than 54 or 
higher than 160 mg. per 100 ml. while receiving 
feedback-controlled insulin celivery. The reason for 
the excellent glucose contro: achieved during these 
studies is probably related to the rapid, continuous 
measurement of glucose and the nature of the 
algoritams for insulin delivery. When glucose concen- 
trations rise, as they do after meals, insulin is adminis- 
tered zs a function of a predicted glucose concentra- 
tion. As glucose concentrations plateau and then 
decline, insulin-infusion rates are first reduced and 
then turther blunted before the predicted glucose 
nadir s attained. The system is clearly different from 
non— -edback-controlled, intravenous insulin—delivery 
methods that have been shewn to provide adequate 
bleoc glucose control in pregnant diabetic patients at 
the time of delivery'® and in nonpregnant diabetic sub- 
jects with severe forms of the disease" or ketoaci- 
desis m» 19 

The device, because of its complexity and the need 
for technical supervision, could be best utilized for 
monitoring in an intensive czre setting or on a research 
ward. Short-term use, for example, in the treatment of 
emergencies or during operation, is possible in a hospi- 
ta. werd or in an operating room. 

The results also indicate that the Biostator system 
could be used as a tool to estimate a given patient's 
subc: taneous insulin requirements. If diet is carefully 
defined and kept constant, subcutaneous insulin re- 


quirements can be estimated in as little as 24 hours. - 


The efficacy of this estimated insulin requirement 
could then be tested by subsequent glucose mea- 
surements and patient response. The information de- 
rived during Biostator monitoring could be especially 
helpful if intravenous insulin and dextrose infusions 
are used at the time of delivery.'® 20 | 

It should be noted that the excellent control achieved 
with multiple insulin injections in the first phase of this 
study requires rigorous control of diet from day to day. 
Clearly, patients with capricious or erratic eating pat- 
terns could not expect to achieve long-term optimal 
control with conventional insulin therapy of any type. 
The importance of diet in the management of insulin- 
dependent diabetic patients is demonstrated in Patient 
B3, in whom better control was achieved in the hospital 
with no insulin than at home with 160 U. of insulin and 
poor dietary compliance. 

Another feature of this study was the total reliance 
on frequent plasma glucose measurements to deter- 
mine optimal insulin therapy. Urine was used only to 
monitor ketonuria. The hazards of administering insu- 
lin in order to eliminate all glycosuria or normalize 
an occasional blood glucose measurement are well 
known.*! Indeed, any patient with highly erratic con- 
trol should be evaluated for possible overinsulinization 
before insulin therapy is automatically increased. From 
the results of the present study this would appear to be 
a more common problem in lean than in obese preg- 
nant diabetic patients. 

The advantages of the Biostator feedback-controlled 
insulin-infusion system during delivery are obvious. 
Maternal hyperglycemia or ketosis can be corrected 
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promptly by appropriate selection of insulin and dex- 
trose control algorithms. In Patient C5, for example, a 
constant dextrose infusion was given by the Biostator 
while insulin was given by feedback control so as to 
maintain glucose concentrations within an acceptable 
range. 

Implications relating to the treatment of obese pa- 
tients with maturity-onset diabetes in the third trimes- 
ter of pregnancy. These studies once again underline 
the importance of obesity as a key determinant of insu- 
lin requirements in pregnant diabetic patients. The 
obese patients, regardless of duration of diabetes or 
degree of insulin deficiency, uniformly had increased 
insulin requirements and no tendency to develop hy- 
poglycemia despite enormous doses of insulin. Al- 
though the mechanisms of this insulin resistance were 
not completely clarified in this study, the data permit 
several comments. First, the insulin resistance observed 
was unrelated to plasma levels of growth hormone, 
glucagon, or human placental lactogen. This finding 
confirms the observations of Spellacy and Cohn.” Sec- 
ond, in obese patients with maturity-onset diabetes and 
significant insulin-secretory reserve, as judged by C- 
peptide responses to meals, marked fluctuations in 
day-to-day insulin therapy produced apparently small 
changes in diurnal glucose concentrations. This was in 
marked contrast to the insulin sensitivity seen in the 
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lean diabetic patients with low C-peptide levels after 
meals. A likely explanation for the refractoriness to 
large amounts of insulin may be related to "down regu- 
lation" of insulin receptors from the combined effect of 
endogenous and exogenous insulin and the obese state 
per se.?3- 25 

In addition to the insulin resistance produced by the 
combination of obesity and pregnancy, another factor 
may be involved in the relatively minor glucose- 
lowering effects produced with large amounts of 
exogenous insulin. It is well known that relatively small 
changes in glucose concentration, in the range of 100 
to 140 mg. per 100 ml., cause marked changes in pan- 
creatic beta cell responses.” Lowering plasma glucose 
concentrations by 10 to 40 mg. per 100 ml. with 
exogenous insulin thus may cause major effects on en- 
dogenous insulin-secretory responses in these obese 
patients producing large amounts of insulin. There- 
fore, the effect of giving large amounts of insulin to 
these hyperinsulinemic women may be to reduce en- 
dogenous insulin production, causing small changes in 
the total insulin available to the patient and only minor 
reductions in diurnal glucose concentrations. In this 
regard it is possible that the beneficial effects of a diet 
just sufficient to avoid ketonuria may be to enhance the 
effectiveness of the obese patient's already abundant 
endogenous insulin secretion. 
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The effect of passive immunization against estradiol 
on the regulatory profile and character of labor 


in the rat 


ARPAD I. CSAPO 
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St. Louis, Missouri 


Treatment of pregnant rats with antiestradiol (A-E,) serum twice a day, starting at 2100 hours on 
day 19, sharply increased circulating total estradiol (E?) above control values and drastically 
reduced the biologically active E; unbound (Eu) to A-E; in plasma and uterine tissue. This 
A-E;-induced and -sustained E;u deficiency was not accompanied by similar changes in plasma 
and tissue progesterone (P), since P decreased similarly in the control and A-E;-treated rats in 
preparation for parturition. However, in the A-E, rats the reduction in E4, was accompanied by a 
small, though significant, decrease in uterine vein prostaglandin F (PGF) during labor. This 
A-E;-provoked regulatory imbalance significantly altered normal parturition. In comparison with 
controls, labor in the A-E; rats was delayed and prolonged by extended intervals between deliveries 
of individual fetuses of the same litter. The delay in the onset of labor significantly increased the 
birth weights of the newborn rats. Whether E, deficiency is directly responsible for the asynchronic 
myometrial activity that delays and prolongs labor or whether it is mediated by reduced PGF release 
remains to be determined. (AM. J. OBsTET. GYNECOL. 132: 464, 1978.) 


DESPITE EXTENSIVE studies in animal models and 
patients, the regulatory role of estradiol-17( (E;) in the 
maintenance and termination of pregnancy and the 
significance of estradiol deficiency have not been clar- 
ified (see review!). The contribution of E; to the initia- 
tion of labor has been studied most extensively in 
sheep, and conclusions are based on examinations of 
the temporal relations in regulatory changes, induction 
of premature labor by hormone treatment, and de- 
tailed enzymatic analysis of the placenta. The sequence 
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of changes indicated? that the E; surge,? which corre- 
sponds closely to the evolution of the uterine activity of 
labor,* occurs while progesterone secretion is waning 
and is responsible for the accelerated release of pros- 
taglandin F (PGF) from the uterus.* ? Since during late 
pregnancy estrogens in sheep are derived from placen- 
tal synthesis, this animal is not amenable for experi- 
mental studies of the consequences of E; deficiency. 
The rat, with E; production confined essentially to 
ovarian tissue, is far more suitable. 

The pioneering electrophysiologic studies of Mar- 
shallé and others and our in vitro experiments with the 
parturient rat uterus showed’ that ovariectomy-in- 
duced E, deficiency drastically reduces the excitability, 
conduction, and pharmacologic reactivity of the myo- 
metrium and that this regulatory failure is readily cor- 
rected by E; substitution. The in situ reality of this 
functional asynchrony has been demonstrated in k;- 
deficient rats via a chronically implanted macroelec- 
trode assembly, and the asynchrony has been pre- 
vented from developing by E; substitution. To 
complement these electrophysiologic findings, we stud- 
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iec in situ the consequences on the character of labor of 
ovariectomy-induced E; deficiency and of E, substitu- 
tioa. The studies showed that E; deficiency prolongs 
abor which, in turn, seriously jeopardizes the survival 
chances of the litter.” The experiments so far described 
clearly reflected the regulatory significance of Es. 
However, since the control over E, levels was not 
specific they failed to clarify what regulatory changes, 
in addition to E; deficiency, were provoked by ovariec- 
tom y. It was of interest, therefore, to develop a non- 
surzical method that specifically provokes an E; 
deficiency. A suitable method of high specificity is the 
immunologic technique of passive immunization, 
which we have employed for both E; and progesterone 
(P).^* Knowing the binding capacity (B.C.) of E an- 
tibodies (A-E,), their kinetics of absorption, and their 
turmover in recipient animals, the dose of A-E, re- 
quired to bind a given portion of the total endogenous 
E; @,.)—thereby reducing to a predetermined level E, 
not bound to A-E,—can be calculated with con- 
fidence.” " 

In the present study, we adopted a protocol based 
upoan computer simulation, predicting a 95 per cent 
reduction of unbound E; (E5,) between days 19 and 21 
of pregnancy in rats by repeated administration of 
A-E» Using appropriate controls, we were able to 
quantitate the resultant derangement of parturient be- 
havior. and to explain it we obtained endocrine data 
detailing the regulatory disturbances that are sequelae 
to E; deficiency. 


Msterial and methods 


Amimals. Sprague-Dawley (Holtzman) rats were 
mated (day 0) and those that were sperm positive were 
assigmed for the study. They were kept and fed under 
controlled experimental conditions as described previ- 
ously’ All animals were palpated at day 17 to exclude 
nonpregnant animals and those carrying small litters. 
Two matched groups, each with eight rats, were 
formed on the basis of palpation, a procedure that was 
valuable since the litter size at birth was 10 + 1 for each 
group. However, three rats (two controls and one 
treated) had only six, four, and six fetuses at term 
(smail litter size) and these animals will be mentioned 
specifically later. Maternal weight in the control groups 
was 558 +9 grams (mean = standard error [S.E.], 
n = 4) at the beginning of the experiment on day 19 
and 371 +1 gram when measured during delivery. 
Corresponding weights for the treatment group were 
344 — 9 and 355+ 8 grams (mean + S.E., n = 8). 
Thus, weight gain during the experimental period was 
similar m the two groups, indicating that the treatment 
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provoked no obvious side effects in the pregnant 
mothers. 

Anti-E, (A-E,). Rabbits were immunized with estra- 
diol-6-carboxymethyloxime conjugated to bovine se- 
rum albumin or limpet hemocyanin with an average 
ligand:carrier molar ratio of 15.? Animals developing 
high A-E, titers were bled and the sera pooled. The 
globulin fraction was concentrated by ammonium sul- 
fate precipitation and chromatography using diethyl- 
aminoethyl cellulose. The association coefficient and 
B.C. were determined as described earlier.? Since en- 
dogenous binders in the circulations of recipient ani- 
mals compete with the exogenous A-E, for available E, 
provision is made for this competition by determining 
the binding parameters in undiluted plasma. A pool of 
day 20 rat plasma was used for this purpose after 
"stripping" endogenous steroid by shaking with char- 
coal. Using the methods described,? the A-E, available 
for the present study was 22 ml. of globulin concen- 
trate, which contained 1.72 x 10M of E; binding 
sites, equivalent to a B.C. of 4.8 ug of E; per milliliter 
at saturation. The operational association coefficient 
(Kop)” '* determined in the presence of undiluted day 
20 rat plasma was 2 x 108M7!. 

Treatment protocol. Optimal use of the limited 
quantity of A-E, was devised by a computer simulation 
of the experiment, using: (1) the models developed for 
antiprogesterone studies!^ !*; (2) plasma Es concen- 
trations determined for this strain of rats in our labora- 
tory'*; (3) the binding parameters of the A-E, (see 
above); and (4) the desired 95 per cent reduction in 
Eu. We assumed that the kinetics of A-E, turnover in 
the recipient rats would be the same as in earlier 
studies.'? Starting at 2100 hours on day 19, the eight 
control animals were injected intraperitoneally with 0.5 
ml. of normal rabbit serum every 12 hours until the 
start of delivery. The eight treatment rats received 0.5 
ml. of A-E» concentrate (2.4 wg of E;, B.C.) at each of 
the aforementioned times. 

Observation and sampling. On day 20 the rats were 
observed (without disturbance) every two hours be- 
tween 0900 and 1700 and at 2100 and 2400 hours. 
During days 21 and 22 they were under constant sur- 
veillance. Before first treatment at 2100 hours (on day 
19) and immediately before the injection at 0900 on 
day 21, 2 ml. of blood were collected from the tail, with 
the animal under light anesthesia with ether. Plasma 
was separated and frozen at — 20° C. until analysis. This 
procedure was repeated during labor on day 21 or 22 
when each animal had been delivered of an estimated 
two thirds of its litter. Immediately thereafter, a mid- 
line laparotomy enabled collection of uterine venous 
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DAYS OF PREGNANCY 
PRACT TS RIED eR Te G iaiia 


8 12 16 20 24 4 8 12Hours 16 
A DELI 
0 500 1000 1500 

CONTROLS 

t = : 
MeanztS.E. n SoD 

A-E? 
11922166 
LOW LITTERS EXCLUDED 
CONTROLS 

1983249 P<0.001 


A-E 
bote: 


DAY O= DAY OF SPERM POSITIVITY 


Fig. 1. The effect (delay) of anti-estradiol-178 on the onset of 


labor. Each arrow indicates the time when a given control or 
A-E, rat was delivered of the first newborn rat, denoting the 


onset of labor. The large arrows indicate the average onset of 


labor in the control and A-E,;-treated rats. Note the 
significant (P < 0.05) difference in the onset of labor between 


controls (n = 8) and A-E, rats (n = 8) and that the removal of 


three rats with small litters (two from the controls and one 
from the A-E, rats) increases the difference (P < 0.001) be- 
tween the two groups. 


blood and uterine tissues, which were removed rapidly, 
emptied, freed of mesometrium, quickly blotted, fro- 
zen in liquid nitrogen, and stored. 

The definition of time zero. I he first fetus (of a con- 
trol rat) was delivered at 1100 hours on day 21. This 
time was designated time zero and was used for cal- 
culating the delay in delivery (in minutes) of each of the 
remaining 158 fetuses of 16 rats. The undelivered 
fetuses (one third) were delivered by hysterotomy. 
When delivered spontaneously or by hysterotomy, each 
fetus and placenta was weighed. 

Analytical methods. All plasma and tissue samples 
were assayed individually (rather than in pooled sam- 
ples) in duplicate. Progesterone was measured by ra- 
dioimmunoassay (RIA) in all plasma and uterine tis- 
sue. PGF was assayed (by use of RIA) in all uterine 
vein and tissue samples.'® All samples were extracted 
under vigorous conditions? to ensure quantitative re- 
covery of E», including the fraction bound to A-E, 
(E). After isolation of E; by chromatography, using 
Sephadex LH-20, it was quantitated by RIA." This E, 
concentration is referred to as Ey, representing the 
sum of Ey, and Eu. Plasma concentration of exogenous 
A-E; was determined by Scatchard analysis of the bind- 
ing of [*H]-E, by appropriate dilution of the experi- 
mental samples in "stripped" day 20 rat plasma, and 
the concentration is expressed as a B.C. with nano- 
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MINUTES AFTER THE DELIVERY OF THE FIRST FETUS IN EACH LITTER 
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Fig. 2. The effect (prolongation) of anti-estradiol-178 on the 
duration of labor. Each arrow represents the delivery of a 
newborn rat and a group of arrows connected with a horizon- 
tal line represents a given animal in which the time sequence 
of the deliveries of the individual newborn rats was observed. 
The study was terminated on the average when two thirds of 
each litter was delivered in order to collect samples for RIA's 
while the animals were in labor. Note that in comparison with 
the controls, the individual newborn rats of the A-E, group 
were delivered after prolonged intervals (P < 0.001), sig- 
nificantly increasing the duration of labor (P « 0.01). 


CONTROLS 


grams of E; bound per milliliter of plasma in the recip- 
ient rats.” The ratio Es: Egy in the experimental sam- 
ples can be derived from Es, B.C., and Kop,” "° thus 
enabling the calculation of Es, for each sample. By 
definition, E; concentrations in the control animals are 
entirely E4,. Uterine concentrations of A-E, and Esu 
were assayed as already described, except the bind- 
ing was measured in the 100,000 g supernatant of the 
homogenized tissue. 


Results 


The effect of A-E» on the onset of labor. As indi- 
cated in Fig. 1, the first fetus delivered at 1100 hours 
on day 21 was that of a control rat. This time is desig- 
nated "time zero" and the time of birth of the first fetus 
in all subsequent deliveries was recorded in minutes 
after this reference point. The onset of labor is defined 
here as the first birth. within a litter. T 

Of the control rats, six of eight were delivered of 
their fetuses before 1700 hours on day 21 and the 
other two during the morning of day 22. In contrast, in 
the first A-E, rat delivery began at 1800 on day 21, the 
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seeond at 1930, and in the remaining six delivery was 
delayed until 0730 to 1330 on day 22. Relative to zero 
time, the control deliveries were at 488 + 197 minutes 
(mean + S.E., n = 8), while delivery in the A-E, rats 
wes significantly (P < 0.05) delayed to 1,192 + 166 
minutes (n = 8). Since it is well established? that small 
litter size delays the onset of labor in rats, we examined 
the effect on the onset of labor by excluding data from 
the three rats with litter sizes of six or less (see “Mate- 
rid and methods"). Removal of the two control rats 
with six and four pups resulted in all control deliveries 
be:ng on day 21 with a mean delay from zero of only 
193 + 49 minutes (n = 6); one rat with six pups was 
similarly excluded from the A-E» group, with little ef- 
feet on the mean delay (1,191 + 192 minutes, n = 7). 
The difference in the onset of labor between the two 
groups was then very highly significant (P « 0.001). 

The effect of A-E» on the duration of labor. As illus- 
trated by Fig. 2, the action of A-E, on delivery was not 
restricted to delaying the onset of labor, but was ex- 
tended to the prolongation of labor. While the controls 
were delivered of their fetuses in rapid succession, the 
A-£, rats had long intervals between deliveries of the 
individual fetuses. Since the study was terminated dur- 
ing labor (to determine the regulatory conditions of 
parturition), the duration of labor was calculated (on 
the average) for two thirds of labor. The control 
deliveries were in 22 + 3 and the A-E, deliveries 
in 82+ 18 minutes, a highly significant difference 
(P< 0.01). 

The average interval between the deliveries of the 
individual fetuses was 4 + 1 minutes in the controls 
ami 14 + 2 minutes in the A-E, rats, a very highly 
significant difference (P < 0.001). Apparently, treat- 
ment with A-E; delays the onset of labor and also pro- 
longs labor by increasing the interval between deliv- 
eries of the fetuses. 

The effect of A-E on the E, levels. The methods 
adopted for this study enable precise quantitation of 
the redistribution of E, resulting from the effective 
neutralization of this steroid by the administered A-E;. 
Fig. 3 illustrates that, as expected, twice-daily adminis- 
tration of A-E;, with a B.C. of 2.4 ug per 1 ml. of Eg, 
resulted in appreciable circulating levels of A-E, in the 
treated rats. The concentration of A-E» increased from 
the pretreatment zero level to a B.C. of 50 to 70 ng. 
per milliliter of Es. As a result of loading the circula- 
tuan with A-E», Ex concentration markedly increased 
(P< 0.001) when compared to that of controls—a re- 
flection of impaired metabolic clearance!’ of E; when 
the bulk is bound with high affinity to A-E». Despite the 
inereased E, however, the concentration of Es was 
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Fig. 3. The effect of anti-estradiol-178 on the peripheral 
plasma and uterine tissue estradiol levels. The symbols and 
abbreviations are described on the top of Fig. 3 and the A-E; 
treatment schedule is indicated by arrows connected with a 
horizontal line. Note that repeated treatment, at 12 hour in- 
tervals, with A-E; of B.C. 2.4 ug per 1 ml. of E; sustains high 
levels of circulating A-E;, significantly increases (P < 0.001) 
circulating Ex, and drastically reduces circulating and uterine 
tissue E;,. The broken lines are plotted on the basis of earlier, 
more detailed studies? which showed rapid absorption of 
A-E, and its effect. 


reduced to a very low level. Compared to the controls, 
Es, in treated rats was significantly (P < 0.001) reduced 
and only a mere 5 pg. per 1 ml. of E; remained in a 
form that can be considered biologically available to 
target tissues. 

Although the A-E, level represents a 700 per cent 
excess in B.C. over the E» concentration, the incom- 
plete (95 per cent) binding indicates the dynamic na- 
ture of the binding interaction when the distribution of 
E; is determined by endogenous binders in the circula- 
tion, in addition to the exogenous A-E;. The E» con- 
centrations of uterine tissue in the two groups showed 
little difference despite the presence in the uterus of 
appreciable quantities of A-E;. The level of A-E, was 
25 per cent of that in the plasma, an amount that could 
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Table I. Prolongation of pregnancy and labor and increase in birth weight by anti—estradiol-178 






Controls 

8 10 $1 488 + 197 
A-E, treated 

8 10+ 1 1,192 + 1661 


Values are means + standard errors. 


Delay in labor (min.) 


22 +3 


82 + 18§ 





Birth weight (mg.) 


6,060 + 61 530 + 10 


6,331 + 62| 550 + 11 


*Calculated from 1100 hours on day 21 when the first birth occurred. 
TCalculated from the start of first delivery to 66 per cent completion of all deliveries for an animal. 


P < 0.05. 
$P < 0.01. 
|P < 0.001. 


Table II. Effect of anti-estradiol-178 on circulating 
plasma estradiol and progesterone levels 









Controls (n — 8) 


A-E , treated (n = 8) 


Estradiol-17B (pg./ml.): 


Day 19 
Ea 52 + 3 58 + 5 
Day 21 
E» 63 +7 24] + 18* 
Es. 63 +7 6+ 1* 
Labor 
Est 46 +6 218 + 16* 
Fou 46+6 ht h 
Progesterone (ng./ml.): 
Day 19 46 +3 51 +2 
Day 21 13-17 14 + 1f 
Labor 12 € 1f 13 + 2t 


Legend: Anti-E, was injected every 12 hours at day 19. 
Ex = total E;; E,,- unbound A-E. Values in means + 
standard errors. 


*P « 0.01, as compared to the controls. 
+P « 0.001, as compared to the day 19 level. 


be accounted for by the extracellular space of the tis- 
sue. However, A-E, in the uterine tissue significantly 
(P < 0.001) reduced Epu, the fraction of E; available for 
biologic action. The proportion of Es occurring as Es 
was less than in plasma, probably reflecting the high- 
affinity binding of E; by uterine receptors. 

The effect of A-E, on the birth weight of the new- 
born rats. Table I complements Fig. 1 and 2 by describ- 
ing the numerical data of the study. It shows that the 
average litter sizes of control and A-E; rats were 
identical and thus the significant differences between 
the two groups of rats in the onset and duration of 
labor cannot be explained by litter size. It also shows 
that by delaying and prolonging labor, A-E; signif- 
icantly increased the birth weights of the newborn rats 
above the values for the controls (P < 0.001). 

The effect of A-E,on plasma E; and P levels. Table 


Table III. Effect of anti-estradiol-178 on plasma 
and uterine tissue prostaglandin F levels (in 
nanograms per milliliter or per gram) 





Uterine 
vein plasma 









Treatment Uterine tissue 


£] 111 + 12 
a a 90 + 10 


Controls (n = 8) 4 
A-E, treated (n = 8) l 


Values in means + standard errors. 
*P « 0.01. 


II illustrates that before A-E, treatment, at day 19 of 
pregnancy the peripheral plasma E; and P levels of the 
control and experimental rats were similar. Further- 
more, it illustrates that the A-E;—-provoked increase in 
the Es, and the decrease in Es levels were not accom- 
panied by corresponding changes in P levels. Circulat- 
ing P decreased similarly in the control and A-E, rats in 
preparation for labor. Thus, as expected, treatment 
with A-E; specifically altered the distribution of Es 
without affecting P. This finding also indicates that the 
luteolytic mechanism responsible for suppressing the 
prepartum secretion of P is not dependent upon E;. 
The effect of A-E on uterine tissue P levels. Table 
II reveals that the terminal changes in the peripheral 
plasma P levels of the control and A-E;-treated rats 
were similar. Additional studies showed that during 
labor the P concentrations of the control and experi- 
mental rats in the uterine vein plasma (11 + 2 and 
8 + I ng. per milliliter) and uterine tissues (24 + 3 and 
25 + 3 ng. per gram) were similar. They also revealed 
that during labor the P levels in peripheral and uterine 
vein plasma are significantly lower (P < 0.001) than jn 
uterine tissue, indicating specific binding of P at this 
target site. Nevertheless, the terminal P withdrawal in 
uterine tissue is as drastic as it is in the uterine vein and 
peripheral plasma, for at day 14 the corresponding 
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values were 91 + 9, 79 + 7, and 67 + 4 ng. per gram 
tor milliliter).?? 

The effect of A-E; on uterine vein and tissue PGF 
levels. Table III illustrates that the PGF levels of the 
A-E rats were lower than those of the controls in both 
the aterine vein plasma and uterine tissue, but the dif- 
ference was highly significant (P < 0.01) only in the 
former. Apparently, the terminal PGF release from the 
utemus to the uterine vein is reduced by A-E,, probably 
achieved through the reduction of E. 


Cemment 


Intraperitoneal treatment of pregnant rats with A-E, 
twice a day, starting at 2100 hours on day 19, sharply 
increased circulating E» above control values and 
drasically reduced the biologically active Esu. The E; 
levels of the uterine tissue were also markedly reduced. 
This A-E;-induced and -sustained E», deficiency was 
not accompanied by similar changes in the circulating 
plasma or uterine tissue progesterone levels since P de- 
creased similarly in the control and A-E; rats between 
day 9 and parturition. However, the reduction in E» 
was :ccompanied in the A-E, rats by a small, though 
signiicant, decrease in uterine vein PGF levels mea- 
sure« during labor. 

This A-E,—provoked regulatory imbalance signif- 
icanty altered normal parturition. In comparison with 
the controls (in which all deliveries were on day 21 of 
pregaancy if they had more than six fetuses), six A-E, 
rats cut of eight were delivered of their fetuses on the 
22 dzy after a significant delay in the onset of labor. In 
the A-E, rats labor was also markedly prolonged by 
extended intervals between deliveries of individual 
fetuses of the same litter. The delay in the onset of 
labor significantly increased the birth weights of the 
newborn rats in the A-E, group. 

Since the P levels decreased similarly in the control 
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and A-E, rats, delayed and prolonged labor of the A-E, 
rats is best explained by Es, deficiency and impaired 
PGF synthesis and release. This contention is substan- 
tiated by the earlier finding that if E; deficiency in rats 
in late pregnancy is prevented by E, substitution, de- 
layed and prolonged labor is prevented. It is also sub- 
stantiated by electrophysiologic and physiologic data, 
which show that normal parturition demands low 
threshold, undisturbed propagation and synchronic 
electrical and mechanical activity between distant 
uterine regions, a myometrial condition that is ren- 
dered asynchronic by E; deficiency.*-* If E, deficiency 
is accompanied by PGF deficiency (which was the case 
in the present studies), synchronic activity of the uterus 
may deteriorate further since PGF lowers threshold 
and promotes synchrony.?! 

To what extent E; deficiency is directly responsible 
for asynchrony and abnormal labor is difficult to assess, 
for the reduction of E, provokes PGF deficiency, which 
by itself prohibits labor, as revealed by the use of PG- 
synthesis inhibitors.'*: *? The studies in sheep showed 
that spontaneous labor is accompanied by PGF release, 
triggered by an E, surge.* ? This question of a direct or 
indirect involvement of E; in the promotion of labor 
might be answered by treating E; deficient rats with 
PGF. However, the present studies in the rat model 
clearly established that E; deficiency seriously upsets 
the regulatory balance and consequently the syn- 
chronic activity of the uterus during parturition. It 
would be of interest, therefore, to determine the phys- 
iologic consequences of the E; deficiency which might 
underly the documented disturbances in normal deliv- 
ery in patients lacking placental sulfatase.23-?» 


The authors are grateful to Elise F. Csapo and Gab- 
riele Salau for dedicated assistance throughout this 
study and to Wynne Stifel for typing the manuscript. 
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Uterine fibroid with anomalous ovarian tumor 


HENRY MACNAUGHTON-JONES 


Transactions of the Obstetrical Society of London, vol. 40, pp. 154 and 213-214, 1898 







UTERINE FIBROID WITH ANOMALOUS OVARIAN 
TUMOUR, 


Shown by Dr. Macwavonrox-Joxes, 





with it. The patient, a 
widow, nulliparous, aged 47, was sent for examination in 
consequence of an obscure affection of the left hip, in 
which for four months she had suffered constant pain, 
attended by some swelling of the thigh, with occasional 
difficulty in walking. The catamenia had been regular, 
and she had not suffered from any hemorrhage, Exami- 
nation revealed the tumour exhibited, which filled the 
pelvis and reached almost to the umbilicus. Intra-perito- 
neal hysterectomy was performed on February 2nd, when 
the ovarian tumour, having the appearance of a multiple 
fibromatous mass larger than an orange, was discovered. 
The right ovary was healthy. The patient made a rapid 
recovery without any complication, 

The interesting clinical feature in the case was the dis- 
covery of the canse of the symptoms in the hip and thigh, 
as revealed by the detection of the uterine tumour, doubt- 
less aggrayated by the solid left ovary, which was jammed 
downwards and to the left side. The Pathological point 
of interest lay in the anomalons natare of the ovarian 
tumour, a section of which, prepared by Mr. Targett, was 
exhibited. As he was present, he would state his views 
as to the pathological features of the tumour. 


Apparently Macnaughton-Jones of London was the 
first to describe the Brenner tumor. He reported a 
single instance in a 47-year-old nulliparous woman who 
presented with a large uterine leiomyoma reaching al- 
most to the umbilicus. In addition, "She had suffered 
constant pain, attended by some swelling of the thigh, 
with occasional difficulty in walking." At the time of 
hysterectomy, Macnaughton-Jones discovered a neo- 
plasm of the left ovary, measuring 2.5 by ? inches and 
"havmg the appearance of a multiple fibromatous mass 
larger than an orange." He noted that this Ovary was 
“jammed downwards and to the left side. The patho- 
logical point of interest lay in the anomalous nature of 
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Plate IV, Obstet. Soc. Trans., Vol. XL. 





























the ovarian tumor." He described the microscopic ap- 
pearance as “... well-developed fibrous tissue ar- 
ranged in intersecting bundles... (with) numerous 
widely distributed, well-defined spaces, filled with 
epithelial cells. These spaces are irregularly oval or 
elongated, occasionally branching, and show no lumen. 
There is no sign of invasion of the surrounding fibrous 
tissue by the epithelial cells, and no small-celled 
infiltration. The stroma immediately surrounding some 
of the spaces is dense and hyaline in appearance" (see 
illustration, which shows the characteristic nests of 
epithelial cells surrounded by connective tissue). The 
following year, Ernst Gottlob Orthmann, professor of 
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» pathology in Berlin, also described the Brenner tumor 


(Monatsschr. Geburtshilfe Gynaekol. 9: 771, 1899). He 
reported a single case in a 43-year-old woman and 
termed it "fibroma papillare superficiale carcinomato- 
sum ovarii." Apparently Fritz Brenner was unaware of 
the accounts of either Macnaughton-Jones or Orth- 


mann when he later described these tumors. Brenner 


believed the lesion arose from Pflüger tubules and 
termed it "oóphoroma folliculare" (Frankfurfer Z. 


.. Pathol. 1: 150, 1907). Subsequently, Robert Meyer 
. named this lesion after Brenner (Arch. Gynaekol. 148: 
_ 541, 1932) and popularized it as a distinct pathologic 
. entity. Macnaughton-Jones, originally of Cork, Ire- 


land, founded both Cork Eye, Ear, and Throat Hospi- 


. tal and the Woman's and Children's (later Victoria) 





Am. J. 


Hospital. In 1883, he moved to London, where he dis- 
tinguished himself in gynecology and served as Presi- 
dent of the British Gynaecological Society and the Ob- 
stetrical and Gynaecological Section of the Royal Soci- 
ety of Medicine. His two-volume work Uterine Therapy 
and Diseases of Women passed through nine editions, 
while his Practical Points in Gynaecology reached three 
editions. He also authored several other volumes on 
the ear, nose and throat. Throughout his life he re- 
mained a leading spirit in the development of medicine 
and medical education in Ireland. His son, of the same 
name, also contributed to the specialty of gynecology. 
(Photograph courtesy of the National Library of 
Medicine.) 
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Available 


* for the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
( 968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
ycur journal collection. It is a complete 
ard comprehensive reference guide to 
ower 28,000 pages of authoritative 
amticles published in the Journal 
dering the past ten years. 
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The world-renowned “Gray 
Jaurnal” is the:oldest specialty journal 
devoted to obstetrics and gynecology. 
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Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
emery lists the complete article title, 
author(s), volume, page, and year of 
publication. 





Ihe author index lists more than 13,850 contributors from this period, 
aleng with respective article title, author-to-author referral, volume, page, 
aml publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


179 pages, 8%" X 11^, price $28.75 
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PRACTICE IN THE SUN BELT 


Why shouldn't you be practicing in one of the fastest 
growing areas of the country where a moderate cli- 
mate invites you to enjoy recreational and cultural 
activities year round? Health Resources Corporation 


is a multi-discipline professional health care services C h an g i n g Yo ur 


firm that presently represents a variety of private 


practice opportunities. Opportunities are now avail- 
able in solo and group practices in both rural and Ad d ress... 


urban settings. These practices are in the states of 
Texas, Arkansas, Louisiana, Mississippi, Alabama, 
North Carolina, Tennessee, and others. 


Please feel free to explore these practice opportu- WHEN YOU MOVE, PLEASE: 


nities in strict confidence without any cost or ob- 
ligation to you. Our professional staff will assist you 
select the practice opportunity that is best for you, (1) Notify us to change your 
arrange suitable financial terms and relocate your address—allow us six weeks 
practice and family. Please send a detailed CV today 


ee ae to make the change. 


Douglas Hutchings 


Health Resources Corporation « 1 
5333 River Road, Suite D Mention the name of this 


New Orleans, LA 70123 Journal. (We publish 


504/733-3353 : P i 
thirteen periodicals). 


Give us your old address. 
If possible, return the ad- 
dressed portion of the en- 


FACULTY OPENING velope in which we sent 
Director, Division of Family Planning 
Department of Obstetrics and Gynecology 
Nassau County Medical Center, East Meadow, 
New York 

The Nassau County Medical Center is a Clinical i i 
Campus of the School of Medicine, State Uni- complete — including the 
versity of New York at Stony Brook. Zi d b 

The individual recruited should be qualified for IP COGS: RBUIBDSF. 
appointment at the level of Assistant or As- 
sociate Professor. 

SALARY: Negotiable. Comprehensive fringe benefits pro- 

vided. 

QUALIFICATIONS: Board Certification in Obstetrics and address. 

Gynecology 
Previous academic and administra- 
tive experience is desirable. 
DUTIES: Administrative responsibility as Medical Director Thank: Venu! 
of a comprehensive family planning program, 
partially federally (Title X) funded, including 
contraception, male and female sterilization 
and pregnancy termination. 
House staff and student teaching. CIRCULATION DEPARTMENT 


Research. The C. V. Mosby Company 
Program development. 11830 Westline Industrial Dr. 
St. Louis, Mo. 63141 


your last copy. 


Give us your new address— 


Please print your name and 


Address all inquiries to: Joel Robins, M.D., Chairman 
Department of Obstetrics and Gynecology 
Nassau County Medical Center 
2201 Hempstead Turnpike 
East Meadow, New York 11554, 
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EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6” x 9”. 
Price, $9.95. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me O Master Charge # 
[] Payment enclosed 


Name 

Address 

City 

MEM ee M RES BOR E 


MOSBY 


TIMES MIRROR 


30-day approval offer good only in 


i THE C. V. MOSBY COMPANY 
continental U.S. and Canada. EC OSBY CO 


11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 


Flagy Í (metronidazole) 250 me. 


Warning 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) 


Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
Indications section. 





Indications: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by a propia laboratory procedures (wet 
smears and/or Cultures). Also for the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no culture 
has been attempted, is an individual one. In any event, the con- 
sort should be treated with Flagyl in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagyl should not be used in the first trimester of 

pregnancy (see Contraindications). Use with discretion during 

the second and third trimesters of pregnancy and restrict to 

those pregnant patients not cured by topical measures. Flagyl 

pmo oen is secreted in the breast milk of nursing mothers. 
is not known whether this can be injurious to the newborn. 

Mene lactation, an alternative method of feeding may 
elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant lymphomas as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term toxicity studies in the rat have been completed. 
There was a statistically significant increase in the incidence 
of various neoplasms, particularly mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female control groups. 

Two lifetime ree ane Studies in hamsters have been 
pangrod and reported to be negative. 

etronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagyl is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagyl 
use; total and differential leukocyte counts are recommended 
before and after treatment with the drug, especially if a second 
course is necessary Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head 
aches and flushing may occur. Discontinue Flagy! promptly if 
abnormal [opto Signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
rhea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
stomatitis possibly associated with a Sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, "weakness, urticaria, flushing, nasal 
congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a sense of pelvic ae dyspareunia, fever, 
polyuria, incontinence, decrease of libido, proctitis, pyuria and 
darkened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl! may experience abdominal distress, 
nausea, vomiting, flushing or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
orani three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Total and differential leukocyte counts should be made before, 
during and after retreatment. The male consort should be treated 
iri any event in cases of reinfection. 
For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10'days. 
For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5 to 10 days. X. 
Children: 35 to 50 mx of body weight/24 hours, divided 
into three doses, orally for 10 days. 


SEARLE Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 
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It men suffered from the 
_ Symptoms of trichomoniasis, 
they'd appreciate Flagyl. 


(metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
F lagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 

"ping-pong" effect). 

In the female, trichomoniasis is 
a multiorgan disease. Tricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered lues 

In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract. 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 








Flagyl 


(metronidazole) 
250-mg. tablets 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 


Please see adjacent page for brief 
Summary of prescribing information 642 





Sure as the tides ebb and flow 
Peri-Colacé works with gentle, proven predictability 


PERI-COLACE is the laxative most often prescribed by physicians 
because ...it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. 
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Tod.y'si  uuger expects 





her doctor. 
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A lot more than medicine from 


The plight of todays teenager in these socially turbu- 
lent times is often precarious at best. According to a re- 
cent national survey, there has been a 3096 increase in 
teenage sexual activity in the last five years.’ Also, half of 
all out-of-wedlock births are attributed to teens. Up to 
two-thirds of these are unwanted, unplanned births.’ 
Trapped in the midst of rapidly changing sexual mores, 
the teenager is further beset by uncertainty, timidity, 
ignorance, and misinformation. 

Thats why todays younger patient needs and de- 
serves thorough counseling — underlined by compas- 
sion, reassurance, and trust — in many areas. These 
range from the basic facts of life, in some cases, to more 
serious subjects like venereal disease. But, no issue is 
more sensitive, or more in need of physician/patient 
exploration than that of contraception. 

Today, contraceptive counseling often culminates 
in the selection of a low-dose oral contraceptive like 
Brevicon. Brevicon offers a rate of efficacy comparable 
to higher-dose formulations and its incidence of men- 
strual irregularities is low. In 16,345 cycles among 1,168 
patients, there were 0.22 pregnancies per 100 woman 
years. Breakthrough bleeding occurred in 5.196 of cycles, 
and amenorrhea in 1.096 of cycles. Dropout rate due 
to menstrual irregularities during the crucial first three 
months was 3.496. 

Counseling, compassion, and Brevicon — a good 
combination for many of todays teenage patients. 


tablets 


Brevicon Asign of the times 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 





1. Zelnik, M. and Kantner, R.: Sexual and Contraceptive Experience of Young Married 
Women in the United States, 1976 and 1971. Family Planning Perspectives. Vol. 9, No. 2, 
March/April 1977. 

2. Monthly Vital Statistics Report: Natality Statistics, National Center for Health Statistics, 
Vol. 26, No. 5, September 1977. 

Note: Serious as well as minor side effects have been reported following 


| "eee 
the use of all oral contraceptives. These include thromboembolic dis- Trea 
ease. The physician should remain alert to the earliest manifestations of 
any symptoms of serious disease and discontinue oral contraceptive u 
| 


therapy when appropriate. The physician should be fully aware of the 


prescribing information for this product. SYNTEX 
Please see following page for summary of prescribing information. 
à Syntex (EB) Inc. 


Humacao, Puerto Rico 00651 
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(norethindrone 0.5 mg. with ethinyf estradiol 0.035 mg.) 
| Brevicon" 28-Day tabiets 

(21 norethindrone 0.5 mg. with ethinyl estradiol 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy. The drop- 
out rate for medical reasons, as observed in the clinical trials conducted with , 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat ed dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM O.C.s. 
Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The 0.C. product prescribed for any given vy should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
- acceptors of O.C.s should be started on preparations containing 0.05 mg or 
_ less of estrogen. 


 CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
-. 5). 2. 0.C.s should not be used in women who have or have had any of the 
LES) conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
- Cerebral vascular or coronary artery disease. c. Markedly impaired liver tunc- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances. fetal abnormalities, and 
hypertension. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


_ t. Thromboembolic Disorders and Other Vascular Problems: An increased 
_ tisk of thromboembolic and thrombotic disease associated with the use of 
- 0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
studies demonstrated an increased relative risk for non-fatal venous throm- 
 boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
- Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British a follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
‘the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
_ the use of 0.C.s has been reported, confirming a previously suspected asso- 
- ciation. One study conducted in the United Kingdom found, as expected, that 
. the greater the number of ith Jag l risk factors for coronary artery disease 
_ (cigarette smoking, hypertension, Ja degree ro obesity, diabetes, 
his y of preeclamptic toxemia) the higher the risk of developing myocardial 
_ infarction, regardless of whether the patient was an 0.C. user or not. 0.C.s, 
- however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
- infarction compared to users who do not smoke, and about a 10- to 12-fold 
_ increased risk compared to nonusers who do not smoke. Furthermore, the 
. number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
groups must be given serious consideration. (The estimates are based on 
! sh vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
_ In an analysis of data derived from several national adverse reaction reporting 
Systems, British investigators concluded that the risk of thromboembolism 
- including coronary thrombosis is directly related to the dose of estrogen used 
- in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
- sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
rted by a study in the United States. Careful epidemiological studies to de- 
rmine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
‘users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
. O.C. users was estimated to be 20 per 100, (ages 15-34 —5/100,000; 
ages 35-44 — 33/100,000; ages 45-49 —-140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
_ or more years are available, it is not possible to assess the magnitude of the 
. relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the peer rae method pos A: thromboem- 
bolic and thrombotic disease in the case of O.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For ‘‘heavy’’ smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that 0.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 


TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 
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risk of death from circulatory disord Se 
TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of O.C.s 





Age Below 30 30-39 40+ 


Heavy smokers C B A 
Light smokes D C B 
smokers 
Mc pianot conditions) D C.D C 
onsmokers 
(other predisposing conditions) C C.B B.A 


—————— —— — ———————————— 
A — Use associated with very high risk. C — Use associated with moderate risk. 
B— Use associated win Woh ok D — Use associated with low risk. 


The physician and the me should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should oe these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type O. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as vide neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcínoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a er of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g.. yj ge bleeding at the time O.C.s were 
first given, hig? boos ovaries) nearly all occurred in women who had used a 
sequential 0.C. These products are no longer marketed. No statistical associ- 
ation has been reported Sup esting an increased risk of endometrial cancer in 
users of conventional combination or proges.ogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a greater risk was suggested for the MAU of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which inc with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of penes within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal case appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and nor ae of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that O.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an ‘‘acute 
abdomen''. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic tg d 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extreme 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high Duo of women ex- 
sed to diethylstilbestrol! (from 30 to 90%) have been found to have epithe- 
ial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in m nancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
Te earl oec occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1, for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that ON and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
"e (or after 45 days from the last menstrual period if progestogen-only 
.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the caleba np regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 
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study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on 0.C.s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in trig and total phos- 
pholipids has been observed in patients receiving 0.C.s. The clinical signifi- 
cance of this finding is unknown. B. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, sper 
sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 


two and a half to three times the reported prevalence in the first year. Age is - 


also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure pertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure — preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
0f excessive — ain or fluid retention during the menstrual cycle may be 
more likely to op elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the 0.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding /rregularities: 
Breakthrough bleeding, spotting, and missed menses are ph pt reasons 
for patients discontinuing 0.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If patho [4 has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher etro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly ope, my also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One ru reported a 16-foid increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing O.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-O.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Fctopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contrace 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
deg examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the pron is 
drug related. 4. 0.C:s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine demi asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving 0.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones e be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. B. Serum folate levels may be depressed by 
0.C. therapy. Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. wor pre 3 excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. O.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants. Mi yarn agents 
eo. quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding. spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), in cervical erosion and cervical secretion, 
posna diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental! depression, reduced tolerance to carbohydrates, 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, e multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
INFORMATION FOR PATIENT (See Patient Package Insert) " 
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9th Edition. SYNOPSIS OF GYNECOLOGY. By Daniel Winston 
Beacham, M.D.; and Woodard Davis Beacham, M.D. Refresh your 
knowledge of gynecological disorders — their implications, 
diagnosis and treatment — with this well-organized synopsis. 
Nearly 200 high-quality illustrations, beautifully coordinated with 
the text, augment detailed sections on anatomy; examination and 
diagnosis; specific disease entities; infertility and contraception; and 
medicolegal aspects. This edition incorporates up-to-date material 
on cervical cancer, radioimmunoassay, and estrogen-progestin 
tests; a totally rewritten section on pelvic infections describes the 
latest diagnostic and therapeutic measures. 1977. 456 pp., 194 
illus. with 1 color plate. Price, $12.95. 


Order your on-approval copy now! 


New 10th Edition! SYNOPSIS OF OBSTETRICS. By Eugene 
C. Sandberg, M.D. The revision of this generously illustrated 
reference again provides a concise, yet comprehensive overview of 
modem obstetrics. Stressing the importance of fetal monitoring, 
Dr. Sandberg describes — and graphically depicts — the most 
frequently occurring complications of labor, delivery and the 
puerperium period. In this edition, you'll find a lucid new chapter on 
prenatal assessment that surveys the complete range of 
assessment techniques — from the basic history and physical to 
amniocentesis, stress tests, estriol quantitation, ultrasound, and 
more. Surely this exceptional guide belongs in your professional 
library! Reserve your own copy now. October, 1978. Approx. 576 
pp., 287 illus. About $14.50. 
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BETADINE Perineal Wash concentrate is ideal for 
the personal care of both men and women. In 

recommended dilution, it thoroughly cleanses the 
 anogenital area and, at the same time, effectively 


-. reduces or eliminates offensive odors. 


. When used as directed, BETADINE Perineal Wash is 
-virtually nonirritating and nonstinging to the perineal 
tissues of both sexes. It does not affect the physiology 
_ of unbroken skin, or interfere with normal body | 
Processes. It is readily water-washable from skin, 

mucosa, bathroom fixtures and natural fabrics. 


Purdue Frederick 
©Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 
. 2802278 A9131 


Adam and Eve, from a triptych by Lucas Cranach: The Bettmann Archives, Inc. 


A welcome advance in personal care 


ETADINE Perineal Was 


effectively deodorizes as it cleanses 








BETADINE Perineal Wash is indicated wherever 

cleansing and deodorizing of the perineal area is 

required: 

m Postsurgically 

m |n the presence of incontinence or enuresis 

= |n the bedridden and neurologically handicapped 
patient 

m After episiotomy 

= During menstruation 

= For enhanced personal hygiene 


Convenient kit form. Each patient receives an 
individual kit containing an 8 oz. bottle of BETADINE 


99 


Perineal Wash concentrate and an 8 oz. calibrated, C 


pose Squeeze dispenser bottle for preparing a 
ETADINE Perineal Wash solution and applying it. 
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Vaginal and cervical squamous cell dysplasia in women exposed to 537 


diethylstilbestrol in utero 


Louis Burke, M.D., F.A.C.O.G., Donald Antonioli, M.D., and Seymour Rosen, M.D. 
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Thomas G. Day, Jr., M.D., J. Taylor Wharton, M.D., Jeffrey A. Gottlieb, M.D., and 
Felix N. Rutledge, M.D. 
Houston, Texas 
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Lois Mittelstaedt, R.N., Pat Newman, R.N., and William Creasman, M.D. 
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Pattern of sexual steroids, prolactin, and gonadotropic hormones during prolactin 561 
inhibition in normally cycling women | 


K .-D. Schulz, W. Geiger, E. del Pozo, and H. J. Künzig 
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Current investigation 





Amniotic fluid cortisol in normal and diabetic pregnant women and its relation to 567 
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Jane E. Brazy, M.D., M. Carlyle Crenshaw, M.D., and George W. Brumley, M.D. 

Durham, North Carolina 
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OBSTETRICIAN-GYNECOLOGISTS 


Enjoy the practice of medicine in Medical 
Centers located in a cultural oriented city. 


We feature: 

x Clinical faculty appointment. 

x Competitive compensation program & 
benefits. 
Liberal educational leave. 
Fully paid health & malpractice insur- 
ance. 
Limited call schedules. 
Opportunity to work with physician as- 
sistants and nurse practitioners. 


Respond to Dr. Robert Kugel, Vice Presi- 
dent for Medical Affairs 


Georgetown University 
Community Health Plan, Inc. 
4200 Wisconsin Ave., N.W. 
Washington, D.C. 20016 


A Federally Qualified Health Maintenance 
Organization 
EOE/AA 


ENJOY THE SECURITY OF 
GROUP PRACTICE 
WITH THE FREEDOM OF 
INDEPENDENT PRACTICE 


If you are a Board Certified or Board Eligible 
OB-GYN, we have an interesting opportunity 
for you. Two or more OB-GYNs are needed 
immediately to form an independent practice in 
a very desirable Northern Wisconsin com- 
munity of 65,000. Active practice assured. 


All major specialists are available for consulta- 
tion. Business advice, technical and legal, will 
be provided. 


Outstanding personal benefit programs avail- 
able. Income potential great. Generous starting 
income guaranteed. 


A new $35 million hospital to open this year. 


Call or write: (715) 845-6522 
Mr. Lloyd Engstrom 
630 First Street 
Wausau, Wisconsin 54401 
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EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. , 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no ‘right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work. " 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 

"binding practices," this new book contains 

virtually everything you want to know as editor, 

reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz - 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 

Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 


JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me O Master Charge # 
(J Payment enclosed 
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TIMES MIRROR 

30-day approval offer good only in 


continental U.S. and Canada. 
A60519 


THE C. V MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 





. Contents continued from page 9 


Current developments 


Genital mycoplasma infections 


‘an Friberg, M.D. 
Brooklyn, New York 


Communications in brief 











single-dose metronidazole for trichomonal vaginitis: Patient and consort 579 
ahn R. Dykers, Jr., M.D., F.A.A.F.P. 

- iler City, North Carolina 

3allantyne's triple edema syndrome: Prenatal diagnosis with ultrasound and 580 
maternal renal biopsy findings 

-ohn R. Quagliarello, M.D., Anthony M. Passalaqua, M.D., M. Alba Greco, M.D., 
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effective replacement 
therapy should retard 
progression... 
promote 

good management 


Recent findings indicate that the rate of 
bone loss in postmenopausal women is n« 
correlated with age but with time after 
menopause, and that estrogen replace- 
ment therapy significantly retards bone 
loss. This holds true for both the natural 
and the artificially induced menopause. 
PREMARIN (Conjugated Estrogens 
Tablets, U.S.P.), in conjunction with other 
standard measures (such as diet, calcium 
and physiotherapy), can often play a sig- 
nificant role in retarding the loss of bone 
mass and minimizing such sequelae as 
pain, loss of height, and kyphosis. 


1/The cyclic administration of 0.625 mg 
-or 1.25 mg of PREMARIN daily is recom- 
mended to control progression. 


2/PREMARIN should be administered 
cyclically even in the hysterectomized 
patient. Follow-up is indicated to determine 
a continuing need. 


*Conjugated Estrogens Tablets have been evaluated as prob- 
ably effective for postmenopausal osteoporosis. See Pre- 
scribing Information. 


for those women 
who should have 
estrogen 


i, 


0.3mg/0.625mg/1.25mg/2.5mg 


Please see next page for 
brief summary of prescribing information. 


















































s 


—. | Although these changes are histologically benign, it is not known whether they are 
c | estrogens, it cannot be presumed they would not induce similar changes. Several reports 


-.| congenital anomalies, including congenital heart defects and limb reduction 
— | defects.'?-'5 One case control study'* estimated a 4.7-fold increased risk of limb 
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.| 1.ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
. | ENDOMETRIAL CARCINOMA. 


^ V . United States with population-based cancer reporting systems, an increase which may 
— | be related to the rapidly expanding use of estrogens during the last decade.‘ The three 


| recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 


| rare55 This risk has been estimated as not greater than 4 per 1000 exposures.' 


- | hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
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OR FULL PRESCRIBING INFO 


or 


. (FORF =SC | | 
. AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 


PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P. 





Three independent case control studies have reported an increased risk of endome- 
| trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 

cancer. These studies are further supported by the finding that incidence rates of 
 endometrial cancer have increased sharply since 1969 in eight different areas of the 


| case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
- duration of treatment' and on estrogen dose? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
" possible. When prolonged treatment is medically indicated, the patient should be 
" reassessed on at least a semiannual basis to determine the need for continued therapy. 
| Although the evidence must be considered preliminary, one study suggests that cyclic 
_ administration of low doses of estrogen may carry less risk than continuous administra- 
| tion;3 it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 


taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 
. 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
| in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
‘developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 


Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,5-'? epithelial changes of the vagina and cervix. 


precursors of malignancy. Although similar data are not available with the use of other 


suggest an association between intrauterine exposure to female sex hormones and 


| reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 


| tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
. during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 


DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens. obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares’ urine. It contains 


estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17«a-estradiol, 
b equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


ets 


— | INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 


Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 
Effective: 

... 1.Moderate to severe vasomotorsymptoms associated with the menopause. (There is 


- | no evidence that estrogens are effective for nervous symptoms or depression without 


» associated vasomotor symptoms, and they should not be used to treat such conditions.) 
2. Atrophic vaginitis. 
3. Kraurosis vulvae. 


| 4.Female hypogonadism. 


5. Female castration. 
6. Primary ovarian failure. 
7. Breast cancer (for palliation only) in appropriately selected women and men with 


" | metastatic disease. 


` 
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8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
TOEONANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 





— CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 


following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
"dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
‘ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 


ciated with previous estrogen use (except when used in treatment of breast or prostatic 


lad 


malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 


postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 


- has raised this possibility.'? There is a need for caution in prescribing estrogens for women 


with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.' 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.?.?* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascularor coronary 
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e p ate a 
myocardial infarction, pulntona 
af We n any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. ^ 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.*® Increased blood 
pressure may occur with use of estrogens in the menopause?’ and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 

PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
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patients may develop manifestations of excessive estrogenic stimulation, such as abnormal | 


or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet eed ia e 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days. followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure— 1.25 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. ; 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer — 1.25 to 2.5 mg three times 
daily. - 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women- 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mgin bottles of 100 and 1,000. Also inunit dose package of 100. No. 867—Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1. Zie!, H.K., et al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al.: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L., et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973.8. Herbst, A., et a/: 
Obstet. Gynecol. 40:287-298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 778:607-615, 
1974. 10. Herbst, A, et. al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A., et al: Obstet. 
Gynecol. 43:118-128, 1974. 12. Sherman, A.l., et al: Obstet. Gynecol. 44:531-545, 1974. 
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of age. Women who use oral contraceptives should be strongly 

The use of oral is associated with increased risk of several serious conditions including thromboembolism. 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Four principal studies in Great 
Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism 
and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary 
embolism or stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. 
CEREBROVASCULAR DISORDERS: In a collaborative American study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarctión associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, 
however, were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial 
infarction (fatal and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women 
users in the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it 
has been estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing 
condition to myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not 
smoke. Oral contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to 
users who do not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, 
the amount of smoking is also an important factor. In determining the importance of these relative risks, however, the 
baseline rates for various age groups must be given serious consideration. The importance of other predisposing 
conditions mentioned above in determining relative and absolute risks has not as yet been quantified; it is quite likely that 
the same synergistic action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several 
national adverse reaction reporting systems, British investigators concluded that the risk of thromboembolism including 
coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 
mcg or more of estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of 
estrogen. Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the United States. Careful epidemiological studies to determine the degree of thromboem- 
bolic risk associated with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic 
disease have been reported in women using these products, ahd they should not be presumed to be free of excess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with 
age. Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM 
CIRCULATORY DISEASES: A large prospective study carried out in the United Kingdom estimated the mortality rate per 
100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according 
to age, smoking habits, and duration of use. The overall excess death rate annually from circulatory diseases for oral 
contraceptive users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/100,000; ages 
45-49— 140 /100,000), the risk being concentrated in older women, in those with a long duration of use, and in cigarette 
smokers. It was not possible, however, to examine the interrelationships of age, smoking, and duration of use, nor to 
compare the effects of continuous versus intermittent use. Although the study showed a 10-fold increase in death due to 
circulatory diseases in users for five or more years, all of these deaths occurred in women 35 or older. Until larger 
numbers of women under 35 with continuous use for five or more years are available, it is not possible to assess the 
magnitude of the relative risk for this younger age group. This study reports that the increased risk of circulatory diseases 
may persist after the pill is discontinued. Another study published at the same time confirms a previously reported 
increase of mortality in pill users from cardiovascular disease. The available data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of risk of death for 
each method include the combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the 
case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter 
risk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. 
The study concluded that the mortality associated with all methods of birth control is low and below that associated with 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill only /smokers 
for each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given 
would be about double; for "light" smokers [less than 15 cigarettes a day], about 50 percent.) The mortality associated 
with oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception in that age 
group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of 
thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
30 and, for myocardial infarction, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, or history 
of preeclamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. The use of oral 
contraceptives in women in this age group is not recommended. Based on the data currently available, the following chart 
gives a gross estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
Age Below 30 — 30-39 40+ 


lal s. RIETI TTE TU DELE LESS C B A  A-Use associated with very high risk. 
t Ad oc SECRET EU TET I I QI D C B B-Use associated with high risk. 
Nonsmokers (no predisposing conditions) ..... D CD C  C-Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . . C CB BA 0O-Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or 
complete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 
synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 
liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral 
contraceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of 
oral contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal 


wee nteet biaadinu annenncinta dinanantia maasnras chauld ha takan ta rila nut malinnaney Wamen with a strann family 





Figure 1. Estimated annual number of deaths associated with control of fertility and no control per 100,000 nonsterile 
women, by regimen of control and age of woman. 





15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.5 52 71 14.0 193 219 
Abortion only 23 25 25 52 98 6.6 
Pill only-nonsmokers 13 14 14 22 45 3.1 
Pill only-smokers 15 16 1.6 10.8 13.4 58.9 
IUDs 3.1 12 12 14 16 14 
Traditional contraception only 11 14 19 37 47 40 
Traditional contraception and abortion 0.3 0.4 0.4 0.8 14 0.8 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra- 
abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two 
studies relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral 
contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking 
oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 9096) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not 
available with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, 
including oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and involved only a 


few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than® 


one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence 
that triploidy and possibly other types of polyploidy are increased among abortuses from women who become pregnant 
soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral 
contraceptives is unknown. Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy is confirmed, the patient 
should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend three months although no precise information is available on which to base this recommen- 
dation. The administration of progestogen-only or progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. Studies report an increased risk of surgically 
confirmed gallbladder disease in users of oral contraceptives and estrogens. In one study, an increased risk appeared after 
two years of use and doubled after four or five years of use. In one of the other studies, an increased risk was apparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while receiving oral contraceptives. An increase in triglycerides and 
total phospholipids has been observed in patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women hypertension may 
occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of women with 
hypertension is low in users and may be no higher than that of a comparable group of nonusers. The prevalence in users 
increases, however, with longer exposure, and in the fifth year of use is two and a half to three times the reported 
prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral contraceptive 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives usually 
returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and 
evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from 
the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been 
excluded, time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
may increase the risk of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea 
or young women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuation of oral contraceptives. Women with these preexisting problems should be advised of this possibility and 
encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 
on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a 
general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
stop the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 
in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepin- 
ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert}. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see 
WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the 
following conditions and the use of oral contraceptives, although additional confirmatory studies are needed: Meseateric 
thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been 
reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
adverse reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a 
general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after 
treatment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. 
Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical 
erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
Migraine. increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
Vaginal candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: 

Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by 

young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. 
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 Estradiol „the only estrogen necessary ! 
in estrogen replacement therapy 


ESTRAGE 
(ESTRADIOL 


l-mg. and 2-mg. scored tablets 


Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites'—and the major 
estrogen secreted during the reproductive 

life of the woman.’ 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and'atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE...the orally effective 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated.°* 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective’ and clinical 
evidence’ of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arrive 

at the lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 

of 2 mg. per day, administered on a cyclic basis. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis 
of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
1975, p 1423. 
2. epee A: Treatment of infertility and menopausal 
symptoms. Br Med J 2:414—416, Aug 1976. 
3. Callantine MR, Martin PL, Bolding OT, et a/: Micronized 
17 g-estradiol for oral estrogen therapy in menopausal 
women. Obstet Gynecol 46:37, July 1975. 
4, Yen SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and ‘gonadotro in levels following the 
administration of orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975. 


See following page for prescribing information. 
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^ Warning 
— | 1, ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
— | CARCINOMA. Three independent case control studies have shown an increased risk 
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1-mg. and 2-mg. scored tablets 
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| prudent to utilize such a regimen. Close clinical surveillance of all women takin 
= | estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
— | vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
ag - malignancy. There is no evidence at present that "natural" estrogens are more or 
| less uiestrogenic doses. 


| 2. ESTROGENS SHOUL 
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| of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
- for prolonged periods.1-3 This risk was independent of the other known risk factors 
| for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens dur 
the last decade.4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on y dose.3 In 
- view of these findings, when estrogens are used for the treatment of menopausal 
. symptoms, the lowest dose that will control symptoms should be utilized and 
. medication should be discontinued as soon as possible. When prolonged treatment 
- is medically indicated, the patient should be reassessed on at least a semiannual 
- basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
. of estrogen may carry less risk than continuous administration;3 it therefore appears 


azardous than koe estrogens at 
NOT BE USED DURING PREGNANCY. The use of female 

sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously amag the offspring. It has been shown that females exposed /n utero to 
, à non-steroidal estrogen, have an increased risk of developing in 

later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not edid than 4 per 1000 exposures.? Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
. of malignancy. Although similar data are not available with the use of other 
. estrogens, it cannot be presumed they would not induce similar changes. Several re- 
. ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 


. reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that ES are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
. for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be Son of the potential risks to the fetus 
ion. 






— 17B-Estradiol is the most potent di fede estrogen and, in 
the m n. Estradiol in Estrace* has 
been micronized and demonstrated to be rapidly and effectively absorbed from the 


gastrointestinal tract.17 


- Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 


symptoms associated with the menopause. (There is no evidence that estrogens are 


. effective for nervous symptoms or depression which might occur during menopause, and 

. they should not be used to treat these conditions.) 2. aly vaginitis. 3. Kraurosis 

. vulvae. 4. Female hypogonadism. 5. Female castration. 6. 

. ESTRACE® HAS NO 
ER rad AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


ovarian failure. 
URPOSE DURING 


Primar 
BEEN SHOWN TO BE EFFECTIVE FOR ANY 


- Contraindications: Estrogens should not be used in women (or men) with any of the 
. following conditions: 1. Known or suspected cancer of the breast except in appropriate 
.. selected patients with progressing inoperable or radiation resistant disease. 2. 


Known or 


suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 


__ Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
.. thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
. Orders associated with previous estrogen use (except when used in treatment of breast 
Or prostatic malignancy). 


__ Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 


endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 


_ that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
- However, women with a strong family history of breast cancer or who have breast 


nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 

ery thromboembolic complications has been reported in users of oral contracep- 
tives.1920 |f feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. px should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary ot recap i 2 hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 
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estrogen-containing oral contraceptives.21 The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause? and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
a; organs, and should include a Papanicolaou smear. Conditions which might be in- 
luenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleedin 
mastodynia, etc. Patients with a history of depression should be carefully observ 
Preexisting uterine fibromyomata may increase in size while using estrogen. Thes 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased Dudes M Apte platelet aggregability; c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured b 
BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased Kapanan excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum Ue and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in ye of cervical secretion; Cystitis-like pia 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
wag Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
In IIDIGO. 

Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor Yves atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as poroty as possible. Administration 
should be cyclic (e.g., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro Awad 
<b sor The minimal effective dose for maintenanace therapy should be determin 

y titration. 
2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control presenting symptoms; the minimal effective dose for 
maintenance therapy should be determin by titration. 
Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Engl J Med 293:1167, 1975; (2) Smith DC, et al: N Engl J 
Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 294:1262, 1976; (4) Weiss NS, et al: 
N Engl J Med 294:1259, 1976; (5) Herbst AL, et al: N Engl J Med 284878, 1971; (6) Greenwald P, 
et al: N Engl J Med 285-390, 1971; (7) Lanier A, et al: Mayo Clin Proc 48:793, 1973; (8) Herbst A, 
et al: Obstet Gynecol 40287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 778607, 1974; 
(10) Herbst A, et al: N Engl J Med 292334, 1975; (11) Stafl A, et al: Obstet Gynecol 43:118, 1974; 
(12) Sherman Al, et al: Obstet Gynecol 44531, 1974; (13) Gal |, et al: Nature 27683, 1967; 
(14) Levy EP, et al: Lancet 7:611, 1973; (15) Nora J, Nora A: Lancet 7:941, 1973; (16) Janerich DT, 
et al: N Engl J Med 297:697, 1974; (17) Yen SSC, et al: J Clin Endocrinol Metab 40518, 1975; 
(18) Boston Collaborative Drug Surveillance Program: N Engl J Med 290.15, 1974; (19) Vessey MP, 
et al: Br Med J 3123, 1970; (20) Greene GR, Sartwell PE: Am J Public Health 82:680, 1972; 
pos M RE et al: JAMA 235730, 1976; (22) Pfeffer RI, Van Den Noort S: Am J Epidemiol 
445, 1976. 


How Supplied: Estrace 1 mg; lavender scored tablets, NDC 0087-0755-01, bottles of 
100. Estrace 2 mg; turquoise scored tablets, NDC 0087-0756-01, bottles of 100. 
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a Choosing an oral contraceptive has — 
- usually been based on the estrogen content 
more than on the progestogen. But most oral — 
- contraceptives in use today are combinations 
_ of estrogen and progestogen. And the pro- 
ES Mon component provides an important 
p.n as 































is for evaluation, too. : 

t _ Low dose Ovral and even lower dose 

- - Lo/Ovral provide levels of estrogen which 

- seem to be suitable for most oral contraceptive 
candidates. Equally important, both Ovral 
‘and Lo/Ovral are distinguished by nor- 

- —gestrel, a progestogen available only from 

-. Wyeth. 


LOOK AT NORGESTREL. 
Pharmacologically distinct. 
- Unlike other progestogens in current use, 
- norgestrel has been shown in biological 
E assays to be neither inherently estrogenic, 
nor to convert to estrogen, in vivo. 
As a result, norgestrel adds no 
estrogen to the 50 micrograms in 
Ovral or the 30 micrograms ES 
in Lo/Ovral, to disturb the 
estrogen-progestogen ratio. 
Prominently progestational. 
Biological tests have 
shown that norgestrel very closely 
parallels the progestational 
activities of natural progesterone. 
And clinically even at low doses, 
norgestrel has a pronounced effect 


NAR 





on maintaining the integrity of the endo- 
metrium, thereby fulfilling one of the primary 
purposes of a progestogen in combination oral 
contraceptives. 
Highly antiestrogenic. 
At the level of the cervix, norgestrel 

y exhibits marked antiestrogenic activity, which 
produces a thick and tacky cervical mucus 
that's hostile to sperm penetration, and gener- 
ally credited with contributing to the contra- 
ceptive efficacy of Ovral and Lo/Ovral. 
Balanced with ethinyl estradiol for confi- 
dence and comfort. 

The estrogen-progestogen balance 
present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a gratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 
of menstrual irregularities, even in the first 
cycle, have been reported with these products.” 
Low dose (50 mcg) Ovral® and lower dose 
* (30 mcg) Lo/Ovral? 

Distinguished by norgestrel. 





























"Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindications, Wamings, Precautions, Adverse Reactions, etc. 

in the accompanying IN BRIEF should be carefully considered. 

See important information on following page. 


Wyeth Laboratories 


| | l hiladelohia, Pa. 1910 


‘OVRAL 


Each tablet contains 0.5 mg norgestrel 
with 0.05 mg ethinyl estradiol. 


LO/OVRAL@ 


Each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol. ' 


Copyright ©1978 Wyeth Laboratories, Div. of AHPC. N.Y., NY. 
All rights reserved. 
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IN BRIEF: ; | 
Indications and Usage—OVRAL® and LO/OVRAL® are 
_ indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives (OC's) as a method of contraception. 
— Contraindications—OC s should not be used in women with any 
- ofthe following conditions: 1. Thrombophlebitis or thromboembolic 
disorders. 2. A past history of deep-vein thrombophlebitis or 
thromboembolic disorders. 3. Cerebral-vascular or coronary-artery 
" . disease. 4. Known or suspected carcinoma of the breast. 5. Known 
—. er suspected estrogen-dependent neoplasia. 6. Undiagnosed 
abnormal genital bleeding. 7. Known or suspected pregnancy (see 
_ Warning No. 5). 
Warnings 






strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gall bladder 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following 
information relating to these risks. 


-. 1. Thromboembolic Disorders and Other Vascular Problems: An 
- increased risk of thromboembolic and thrombotic disease 
. associated with use of OC's is well-established. Three principal 
studies in Great Britain and 3 in the U.S. have demonstrated 
increased risk of fatal and nonfatal venous thromboembolism and 
. stroke, both hemorrhagic and thrombotic. These studies estimate 
-— that users of OC's are 4 to 11 times more likely than nonusers to 
— develop these diseases without evident cause. 
— CEREBROVASCULAR DISORDERS-In a collaborative American 
- study of cerebrovascular disorders in women with and without 
_ predisposing causes, it was estimated that the risk of hemorrhagic 
_ stroke was 2.0 times greater in users than nonusers and the risk of 
__ thrombotic stroke was 4 to 9.5 times greater in users than in 
nonusers. 
- MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a 
previously suspected association. These studies, conducted in the 
found, as expected, that the greater the number of underlying 
- risk factors for coronary-artery disease (cigarette smoking, 
ension, hypercholesterolemia, obesity, diabetes, history of 
- preeclamptic toxemia) the higher the risk of developing MI, 
- regardless of whether the patient was an OC user or not. OC's, 
— however, were found to be a clear additional risk factor. In terms of 
— relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
- smoke. OC users who are also smokers have about a 5-fold 
-— increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk compared to nonusers who do 
not smoke. Furthermore, amount of smoking is also an important 
- factor. In determining importance of these relative risks, however, 
baseline rates for various age groups must be given serious 
- consideration. Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
- as yet been quantified; quite likely the same synergistic action exists, 
-but perhaps to a lesser extent. 
RISK OF DOSE-In an analysis of data derived from several 
national adverse-reaction reporting systems, British investigators 
—. concluded that risk of thromboembolism, including coronary 
thrombosis, is directly related to dose of estrogen in OC's. 
Preparations containing 100 mcg or more of estrogen were 
associated with higher risk of thromboembolism than those 
~ containing 50-80 mcg. Their analysis did suggest, however, that 
-. quantity of estrogen may not be the sole factor involved. This 
_ finding has been confirmed in the U.S. 
- ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES- A large prospective study carried out in the UK 
-. estimated the mortality rate per 100,000 women per year from 
_ diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
' was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 
~  35-44—33/ 100,000; ages 45-49—140/100,000), risk being 
concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine 
- interrelationships of age, smoking, and duration of use, nor to 
- compare effects of continuous vs. intermittent use. Although the 
- . study showed a 10-fold increase in death due to circulatory diseases 
- in users for 5 or more years, all these deaths occurred in women 35 
—. or older. Until larger numbers of women under 35 with continuous 
— use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. 
Available data from a variety of sources have been analyzed to 
— estimate risk of death associated with various methods of 
... contraception. Estimates of risk of death for each method include 
combined risk of contraceptive method (e.g. thromboembolic and 
thrombotic disease in the case of OC's) plus risk attributable to 
pregnancy or abortion in event of method failure. This latter risk 
varies with effectiveness of method. The study concluded that 
mortality associated with all methods of birth control is low and 
below that associated with childbirth, with the exception of OC's in 
women over 40 who smoke. Lowest mortality is associated with 
condom or diaphragm backed up by early abortion. Risk of 
thromboembolic and thrombotic disease associated with OC's 
increases with age after about 30 and, for MI, is further increased by 
hypertension, hypercholesterolemia, obesity, diabetes, or history of 
reeclamptic toxemia, and especially cigarette smoking. 
Physician and patient should be alert to earliest manifestations of 
-. thromboembolic and thrombotic disorders (e.g., thrombophlebitis, 
— pulmonary embolism, cerebrovascular insufficiency, coronary 
occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be suspected, the drug should be 
discontinued immediately. A 4- to 6-fold increased risk of 
- .  postsurgery thromboembolic complications has been reported in 
— — QC users. If feasible, OC's should be discontinued at least 4 weeks 
before surgery of a type associated with increased risk of 
thromboembolism or prolonged immobilization. 
l 2. Ocular Lesions—There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained, sudden or gradual, 
. partial or complete loss of vision; onset of proptosis or diplopia; 
— paplilledema; or retinalwascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma—Long-term continuous administration of either 
. . matufal or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
p Certain synthetic progestogens, none currently contained in OC's. 
have been noted to increase incidence of mammary nodules, 
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ant, in dogs. In humans, 3 case-control studies 
have reported an increased risk of endometrial carcinoma 
associated with prolonged use of exogenous estrogen in 
postmenopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. 
Of cases found in women without predisposing risk factors (e.g., 
irregular bleeding at the time OC's were first given, polycystic 
ovaries), nearly all occurred in women who had used a sequential 
OC. These are no longer marketed. No evidence has been reported 
suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's. Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary, there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases of undiagnosed 
persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 
4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years’ use. While hepatic adenoma is rare, it 
should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 
5. Use in or Immediately Preceding Pregnancy. Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones- both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1.000 exposures 
or less. Although there is no evidence now that OC's further 
enhance risk of developing this type of malignancy. such patients 
should be monitored with particular care if they elect to use OC's. 
Furthermore. 30 to 90*b of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are not available with use of other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC's, hormonal withdrawal tests for pregnancy. 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1.000 live 
births. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule, the possibility of pregnancy should be 
considered at time of first missed period, and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming pregnant use an alternate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 
6. Gallbladder Disease—Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years’ use and doubled 
after 4 or 5 years’ use. In one of the other studies, increased risk 
was apparent between 6 and 12 months’ use. 
7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 
8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 24% to 3 times the reported prevalence in the 1st year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 
9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 


severe, requires discontinuation of OC's and evaluation of the cause. 


10. Bleeding Irregularities- Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially useful in minimizing 
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arity, should be done only if necessary, since this- 

may increase risk of thromboembolic disease. 
Women with past history of oligomenorrhea or secondary 
amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should 
be advised of this possibility and encouraged to use other methods. 
Post-use anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 
11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy 
may occur in contraceptive failures. 
12. Breast.feeding—OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of breast 
milk. Furthermore, a small fraction of the hormones in OC's has 
been identified in the milk of mothers on OC's; effects, if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 
until infant has been weaned. 


Precautions—GENERAL --1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment and 
periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Pap 
smear and relevant laboratory tests. As a general rule OC's should 
not be prescribed for longer than 1 year without another physical 
examination. 

2. Under influence of estrogen-progestogen preparations. pre- 
existing uterine leiomyomata may increase in size. 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patienfs 
with conditions which might be aggravated by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or 
renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops. 
OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and-should be administered 

with caution. 

7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate deficiency 
and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have à greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9. The pathologist should be advised of OC therapy when relevant 
specimens are submitted. 

10. Certain endocrine- and liver-function tests and blood components 
may be affected by estrogen-containing OC's:a. Increased 

sue bearrioebihaiet retention. b. Increased prothrombin and 
factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis. pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis. neuro-ocular lesions. 
e.g.. retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment; edema; chloasma 

or melasma which may persist; breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease): 
change in cervical erosion and cervical secretion; possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice; 
migraine; increase in size of uterine leiomyomata; rash (allergic); 
mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening), intolerance to 
contact lenses. 

The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
M dee d may cause nausea, and withdrawal bleeding may occur 
in females. 
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Factors which influence levels of plasma All in late pregnancy have been studied in 50 
primigravidas and 53 multigravidas. A highly significant relationship has been shown between 
diastolic blood pressure and plasma All (r = 0.4190 p < 0.005) in primigravidas but not in 
multigravidas (r = 0.205; p < 0.3). Multiple regression analysis and analysis of covariance have 
been applied to a series of independent variables with plasma All as the dependent variable. The 
single most important variable related to All levels in primigravidas was diastolic blood pressure 
whereas in multigravidas it was proteinuria. Rhesus blood group was shown to have a significant 
effect in both parity groups, Rh-negative primigravid women exhibiting higher values of All. 


(Am. J. OBSTET. GYNECOL. 132: 473, 1978.) 


THE DEVELOPMENT of hypertension during preg- 
nancy may be associated with various disorders and 
cannot be assumed to be due to pre-eclampsia. Mc- 
Cartney,' in his studies on the pathologic anatomy of 
acute hypertension in pregnancy, showed in renal bi- 
opsy material that only 71 per cent of primigravidas 
demonstrated the typical renal lesion of pre-eclampsia. 
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A. 


It seems likely that this figure would be even lower if 
pregnancies complicated by hypertension alone were 
included. Chesley? found that the prevalence of chron- 
ic hypertension among women who had developed 
eclampsia in their first pregnancy was not different 
from that in unselected women of the same ages. Con- 
versely, pregnancy hypertension of apparently acute 
onset in multiparas is seldom due to pre-eclampsia.? 

The majority of cases of hypertension arising during 
pregnancy are not complicated by proteinuria or 
eclampsia, and yet those cases involving hypertension 
alone are important. It is not possible to predict which 
of these patients will have an increased fetal and ma- 
ternal risk and which will benefit significantly from 
hospital admission and bed rest or antihypertensive 
drug therapy. The widespread usage of renal biopsy to 
establish a firm diagnosis is not acceptable in the milder 
forms of pregnancy hypertension. 

Our previous studies! into changes in the renin- 
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Fig. 1. Relative contributions of the factors considered to the 
variance of plasma AII levels in primigravidas of Group I. 
BPID, Diastolic blood pressure at induction; RH, rhesus blood 
group; DBPD, change in diastolic blood pressure during 
pregnancy. 


Table I. Values of age, weight, gestation age, and 
systolic and diastolic blood pressure at less than 20 
weeks' gestation in primi- and multigravid patients* 


(n =50) (n = 53) 
Age (yr.) ZU E AL 256+ 5.2 
Weight at induction (Kg.) 70.6 + 11.8 70.0 + 13.1 
Gestational age (wk.) 29.5 £ 1.8 40.3 X 0.9 
Systolic and diastolic 125.9 + 13.5 125.6 + 12.6 
blood pressure at 7139.0 3^ 7,9 74.7 € 9.7 


«20/59 (mm. Hg) 





*Figures are quoted as arithmetical means + S.E. 


angiotensin system in pregnancy-induced hypertension 
have shown a significant positive correlation between 
diastolic blood pressure and plasma angiotensin II 
(AIT) levels in late pregnancy. These results have led to 
the hypothesis that AII may be the pressor substance 
involved in pre-eclampsia. If this hypothesis is correct, 
it might lead one to suspect that such a relationship 
would not be observed in multiparous patients develop- 
ing hypertension during pregnancy since, on existing 
evidence, hypertension developing in a high percent- 
age of multiparous patients will not have the same 
etiology as in primigravidas. This study was therefore 
initiated to investigate factors which appear to 
influence the level of circulating AII in pregnant 
women at or near term and to determine whether these 
levels are significantly affected by parity in both nor- 
motensive and hypertensive women. 


Materials and methods 


A total of 103 pregnant women were involved in this 
study; 50 were primigravid and 53 multigravid. All 
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pregnancies were singleton. The women included in 
this study were known to be normotensive before 20 
weeks’ gestation and no patient was known to be suffer- 
ing from renal or metabolic disease. All patients were 
receiving normal diets without sodium restriction; 
none had taken diuretics or antihypertensive drugs. 

Blood samples were collected in the delivery suite 
after informed consent had been obtained and prior to 
induction of labor. Patients had been lying supine or on 
their side for at least 30 minutes. Blood samples were 
taken from an antecubital vein and were placed directly 
into a chilled solution of o-phenanthroline and ethyl- 
ene diamine tetra-acetate (EDTA) to inhibit angioten- 
sinase activity. AII was extracted from plasma and 
subsequently assayed as previously reported.* 

Blood pressure was recorded by trained medical and 
nursing staff, immediately prior to the blood sampling, 
with a standard sphygmomanometer and cuff applied 
to the right arm. Mean blood pressure was calculated 
as (0.33 X systolic + 0.67 X diastolic blood pressure). 
Family histories were obtained directly from the pa- 
tients so that a family history of hypertension reflected 
the fact that the woman knew that either her mother or 
father was having or had received treatment for hyper- 
tension. 

Induction of labor was performed in 11 of the 
primigravidas because of the development of hyper- 
tension (blood pressure equal to or greater than 140/90 
mm. Hg on two or more occasions) and in 11 because 
of the development of hypertension and proteinuria. 
In the remaining 28 women, labor was induced because 
of postmaturity. Two of these patients were nor- 
motensive but had proteinuria. 

Among the multigravidas, 14 were admitted for 
pregnancy-induced hypertension; of these, four ex- 
hibited proteinuria. The remaining patients were in- 
duced because of postmaturity and these included 
seven with proteinuria but normal blood pressure. 

A series of variables was examined in this study in 
order to observe their effect on plasma AII levels mea- 
sured and collected under the conditions described. 
The variables recorded included age, parity, rhesus 
blood group, maternal weight at induction, length 
of gestation, systolic and diastolic blood pressure re- 
corded before 20 weeks’ gestation, systolic and diastolic 
blood pressure at induction, and the presence or ab- 
sence of proteinuria. 

All subjects were grouped according to parity, family, 
history of hypertension, and a history of hypertension 
during a previous pregnancy. The independent vari- 
ables were then subjected to analysis of covariance and 
multiple regression analysis for each group in order to 
examine which factors were significantly related to 
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Table II. Comparison of selected variables classified on the basis of diastolic blood pressure at induction 
regardless of parity 






Age (yr). 24.2 + 0.6 
Weight at induction (Kg.) 68.8 + 1.5 
Gestation age (wk.) 40.3 + 0.1 
Systolic and diastolic blood pres- 124.3 + 1.5 

sure before 20/52 (mm. Hg) 72.6 + 1.0 
Systolic and diastolic blood pres- 120.0 + 1.2 

sure at induction (mm. Hg) 15.2:% 1,5 
Plasma angiotensin II (pg./ml.) 68.9 + 5.8 


Diastolic blood pressure at induction 
«90 mm. Hg (n = 66) >90 mm. Hg (n = 37) 






P values for 
significance of dif- 
ference between groups 

25.6 + 0.9 — 

72,9 £24 — 

39.5 + 0,3 P « 0.007 
128.0 + 2.6 — 

76.4 + 1.7 P < 0.05 
136.4 + 1.6 P < 0.001 

94.9 + 1.3 P < 0.001 

89.1 + 9.7 — 





Table III. Changes in blood pressure between early and late pregnancy in normotensive 
and hypertensive women 















Normotensive Hypertensive 
Primigravid Multigravid Primigravid 
(n = 28) (n = 39) (n = 22) 
125.4 + 2.4 122.8 + 2.2 124.7 X 3.4 1304+ 4.8 
POTUM Verner RUSO BR, (nri; Eg 712 € 1] 726 18 75.5 € 9.9 79.5 + 3.0 
i 122.3 + 1.6 )18:1-252.2.1 138.2 + 2.4 134.6 X 2.0 
Ceap Tog mdueron (in. Fg) 77.8 £1.4 73.3 £ 2.8 97.1 £ 2.0 926 5 1.7 
Change in diastolic B.P. over preg- 6.7 1.5 *0.2 +. 3:4 *29.0 5.2.7 *10.5 5 3p 
nancy (mm. Hg) 

Plasma AII (pg./ml.) 58.6 + 6.4 82.5 + 10.0 86.6 + 12.6 90.8 + 17.3 





plasma AII levels and also which factors were predom- 
inant in these relationships. Factor analysis was used to 
identify subset groups. Analysis was performed with 
S.P.S.S. programs‘ on an I.B.M. 1906A computer. 
Mean values are quoted + S.E. throughout. Stu- 
dent's t test was used where appropriate to test for the 
significance of differences in mean values. 


Results 


The mean age, weight, gestation age, and blood 
pressure before week 20 of gestation in the primigravid 
and multigravid patients are summarized in Table I. 
Examination of Table II shows that those patients des- 
tined to become hypertensive in late pregnancy had 
significantly higher diastolic and mean blood pressures 
in early pregnancy than did those who remained nor- 
motensive. Mean AII levels were also markedly higher 
in this group. When these patients were subdivided 
on the basis of parity, some interesting differences 
emerged. Primigravid patients who remained nor- 
motensive showed a significantly greater rise in diastol- 
ic blood pressure over the pregnancy than did nor- 
motensive multigravidas (P < 0.01). Primigravidas who 
became hypertensive during pregnancy also showed a 
markedly greater rise in diastolic blood pressure in the 
course of the pregnancy than did multigravidas who 
became hypertensive (P < 0.005). The mean diastolic 


Table IV. Classification of subjects 


Classification | wo. | Group 
5 l 


Primigravidas without a family 4 
history of hypertension 

Primigravidas with a family history 5 2 
of hypertension 

Multigravidas with no family history 36 3 


of hypertension or previous 
pregnancy hypertension 


Multigravidas with no previous his- 42 4 
tory of pregnancy hypertension 
Multigravidas with a previous history 11 5 


of pregnancy hypertensions 





blood pressure at induction was also significantly 
higher in primigravidas (P < 0.01). A further point to 
emerge from Table III is that although absolute AII 
levels are lower in primigravidas than in multigravidas 
in both normo- and hypertensive groups, the increase 
in the hypertensive primigravidas is much greater 
(P < 0.05). 

In an attempt to clarify the different factors which 
might be affecting AII levels in the different groups, 
patients were subdivided into categories on the basis of 
parity, positive or negative family history of hyperten- 
sion, and a history of hypertension complicating a pre- 
vious pregnancy. The number in each group is shown 
in Table IV. Within each group the data were exam- 
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© No proteinuria 


e Proteinuria 


Plasma ALI (pg/ml) 


60 70 80 
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Diastolic blood pressure (mm. Hg) 


Fig. 2. Relationship between diastolic blood pressure and simultaneously measured venous AII levels 


in 50 primigravidas at term. 


ined by analysis of covariance and by using a multiple 
linear regression analysis to determine the relative 
influence of different factors on AII levels at the time 
of induction of labor. 

Primigravidas with no family history of hyperten- 
sion. The relative importance of the various factors 
considered in influencing plasma AII levels is shown in 
Fig. 1. On this analysis, the most significant relationship 
was the positive one between diastolic blood pressure at 
induction and simultaneously measured AII levels 
(r = 0.4189; P< 0.005; Fig. 2). A Rh-negative blood 
group was also associated with raised plasma AlI levels. 

Primigravidas with a family history of hyperten- 
sion. The small number of subjects in this group has 
limited the conclusions which can be drawn from the 
observations, but regression analysis did show a signif- 
icant relationship between plasma AII prior to induc- 
tion and diastolic blood pressure before 20 weeks' ges- 
tation (r = 0.8191; P < 0.05). 

Multigravidas with no previous family history of 
hypertension or pregnancy hypertension. Patients in 
this group who suffered from proteinuria had signif- 
icantly higher plasma AII levels than did nonprotein- 
uric patients (P < 0.005). The other significant inde- 
pendent variables are shown in Fig. 3, from which it 
can be seen that the pattern of influence differed 


markedly from that of the primigravid groups. The 
predominant influence was proteinuria but higher AII 
levels were also found with increasing gestation length. 
A high diastolic blood pressure in early pregnancy or a 
rhesus-negative blood group were associated with 
lower AII levels. 

Multigravidas with no previous history of preg- 
nancy hypertension. Diastolic blood pressure in early 
pregnancy exhibited a significant linear relationship 
with maternal age (r = 0.3677; P <.0.025). Systolic and 
diastolic blood pressure at induction were also signif- 
icantly related to maternal age (r= 0.3534 and 
r = 0.3241, P < 0.05 for both). Plasma AII levels were 
significantly raised in the presence of proteinuria as 
with Group 3 (Fig. 4) (r = 0.5325; P « 0.001). This re- 
lationship was not apparent in primigravidas. With the 
inclusion of a family history of hypertension in the 
group under study, this factor became a significant 
influence on plasma AII levels. In this case, the absence 
of a family history of hypertension was associated with 
higher levels of plasma AII, as was increasing gesta* 
tional age. Lower plasma AII levels were found in con- 
junction with a Rh-negative blood group or high dia- 
stolic blood pressure before 20 weeks' gestation. 

Multigravidas with a previous history of pregnancy 
hypertension. This was a small group of 11 subjects; 
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Fig. 3. Relative contributions of the factors considered to the 
variance of plasma AII levels in multigravidas of Group 3. 
PROT, Proteinuria; BPOD, diastolic blood pressure at <20 
weeks' gestation. 


the results therefore are of limited value. Although sys- 
tolic blood pressure in early pregnancy and diastolic 
blood pressure at delivery were somewhat higher in 
older women, this difference was not significant. The 
mean systolic and diastolic blood pressures at induction 
in this group were significantly higher than those in the 
women of Group 3 (P « 0.005; P « 0.05 respectively), 
although the blood pressure in early pregnancy was 
similar. There was again a tendency for AII levels to 
increase with increasing gestation age, and for women 
with proteinuria to have higher AII levels. No signif- 
icant relationship between diastolic blood pressure and 
AII levels was seen (Fig. 5). 


Comment 


It is clear from the long-term epidemiologic studies 
of eclampsia” and renal biopsy material from patients 
with proteinuria arising during pregnancy? that the 
basic pathology underlying the development of severe 
pre-eclampsia, as judged by clinical criteria, is variable, 
particularly when considered in relation to parity. The 
difficulty in establishing a firm pathologic diagnosis is 
further increased if the development of hypertension 
alone is included in any study on pregnancy hyperten- 
sion. These facts have led to the increasing tendency to 
study only pregnancies complicated by hypertension 
and proteinuria in primigravidas so that the variability 
of pathology should be minimized. However, it is rea- 
sonable to suppose that there is some continuity be- 
tween the development of hypertension alone and that 
of hypertension and proteinuria and since the com- 
monest clinical problem is one of hypertension alone it 
would be unwise to neglect the investigation of these 
cases in the pursuit of diagnostic clarity. 
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Fig. 4. Relative contributions of the factors considered to the 
variance of plasma AII levels in multigravidas of Group. 4. 
GA, Gestational age; FH, family history of hypertension. 


BPOS 
F:6:15 


Fig. 5. Relative contributions of the factors considered to the 
variance of plasma AII levels in multigravidas of Group 5. 
BPOS, Systolic blood pressure at «20 weeks' gestation. 


Plasma renin activity, plasma renin concentration, 
and renin substrate, AII, and aldosterone levels are all 
markedly increased during normal pregnancy.?"!! It is 
still uncertain whether this increase is due to the effect 
of increased estrogen levels resulting in higher levels of 
renin substrate or renin activity or from a contribution 
from the pregnant uterus and fetoplacental unit or 
from compensation for the natriuretic effect of high 
levels of progesterone. Plasma renin activity and 
plasma renin concentration have been shown by several 
investigators to be suppressed in pregnancies compli- 
cated by hypertension and proteinuria.” !'* '* This sup- 
pression appears to occur in pregnancies complicated 
by hypertension alone or hypertension and protein- 
uria, whether this occurred in primigravidas or multi- 
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gravidas.'? Similar suppression has been demonstrated 
in pregnancies complicated by chronic forms of hyper- 
tension. These findings, particularly those observa- 
tions related to multigravidas, have been taken as con- 
vincing evidence that the changes occurring in the 
renin-angiotensin system in pregnancy hypertension 
reflect the secondary nature of the involvement. The 
presumed mechanism for renin suppression would be 
one of sodium retention. Such a hypothesis would be 
supported by observations of suppression of plasma 
AII and plasma aldosterone levels, and while such sup- 
pression has been demonstrated by some investigators," 
other workers have failed to show lowering of plasma 
AII levels.* !57'* Scrutiny of Fig. 2 reveals that three 
out of the 50 primigravidas studied in this paper 
showed suppressed AII levels in the presence of hyper- 
tension and proteinuria. It is not impossible that these 
patients are future sufferers from essential hyperten- 
sion. The over-all picture, however, is of a strongly 
positive statistical relationship between diastolic blood 
pressure and plasma AII levels. In a previous study, a 
similar correlation was associated with a negative rela- 
tionship between plasma AII and plasma renin concen- 
tration in pregnancies complicated by hypertension.* 
On this basis, raised levels of plasma AII may be the 
cause of suppression of renin secretion. 

Studies on the fetal circulation have shown that levels 
of plasma AII in cord venous blood are significantly 
elevated in infants born to mothers who have de- 
veloped pregnancy hypertension.’ There is also some 
evidence that renin and plasma AII levels (Broughton 
Pipkin and Symonds: Unpublished data) are elevated 
in the venous circulation of the uterus in pregnancy 
hypertension, in contrast to the lower levels seen in 
normal pregnancy. The suggestion has thus been made 
that the placental bed may be a source of AII giving 
rise to vasoconstriction in pre-eclampsia. If this hy- 
pothesis were correct, then the positive relationship be- 
tween blood pressure and plasma AII would be present 
only in primigravidas or, at least, would be predomi- 
nant in that group. 

This study has shown that only in primigravidas with 
no family history of hypertension was a positive corre- 
lation between plasma AII and diastolic blood pressure 
demonstrated. A similar trend appears in the primi- 
gravid group with a family history of hypertension, but 
the number of patients is small. In our previous studies 
we have shown that the relationship between diastolic 
blood pressure and plasma AII levels appears to be the 
same in both proteinuric and nonproteinuric primi- 
gravidas.* 

The apparent association between a Rh-negative 
blood group and raised AII levels in primigravidas was 
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unexpected. None of the women showed evidence of 
Rh-isoimmunization. If the statistical relationship is 
genuine, it might suggest that Rh-negative women 
should have a higher incidence of hypertension in 
pregnancy. We know of no data to support or refute 
this hypothesis. The converse finding in multiparas 
does, however, suggest that the demonstrated statistical 
association may be fortuitous. 

Examination of the data in multigravidas reveals that 
the predominant variables affecting plasma AII are 
significantly different. The presence of proteinuria is 
the most significant factor with gestational age and 
rhesus blood group as secondary variables. Diastolic 
blood pressure, on the other hand, appears to be of 
minor importance in its influence on angiotensin levels. 

These findings would support a hypothesis that the 
renin-angiotensin system may act as a primary mecha- 
nism in the control of blood pressure in pre-eclampsia. 
On all previous evidence, it is likely that hypertension 
developing in primigravidas will be specifically preg- 
nancy-induced hypertension. In multigravidas, it could 
be argued that proteinuria developing late in preg- 
nancy will be a better indicator of true pregnancy- 
induced hypertension while alternative underlying 
pathologies would tend to obscure the relationship be- 
tween diastolic blood pressure and plasma AII. 

In primigravidas, the specific diminution of vascular 
reactivity seen in normotensive pregnancy is lost in 
hypertensive pregnancy.'? To our knowledge, similar 
studies have not been performed in multiparas. It is 
therefore possible that reactivity to AII changes with 
increasing parity. The observed association between 
AII levels and proteinuria in multiparous patients sug- 
gests that a degree of renal impairment may be 
stimulating the renin-angiotensin system. It could also 
alter the sodium content of the vessel walls, a factor 
known to affect vascular reactivity. Thus, although no 
direct relationship can be demonstrated between dia- 
stolic blood pressure and AII levels in hypertensive 
multiparas, a role for the renin-angiotensin system 
cannot be ruled out. 

Studies such as the present one do not take account 
of factors such as sodium status and vascular sensitivity. 
A hypothesis based on the importance of the renin- 
angiotensin system in a primary role does not account 
for the evidence which shows that aldosterone levels 
are suppressed in pregnancy-induced hypertension.® !? 
However, since in pregnancy there is a marked dis- 
sociation between plasma AII and plasma aldosterone’ 
levels,? the interpretation of such results is difficult. 
The demonstration of relatively low angiotensinase 
levels in hypertensive pregnant women? could provide 
an explanation for high AII levels in the presence of 
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suppressed renin activity. An alternative explanation 
arises from the observation of high levels of AII in cord 
venous blood, suggesting that AII may be released 
from the uteroplacental complex. 

Irrespective of the explanation, it is clear from this 
present study that there are marked differences de- 
pending on parity in the factors influencing plasma ALI 
levels in late pregnancy. This study also suggests that a 
great deal of valuable information can be obtained 
from the study of multigravid women with pregnancy 
hypertension. In view of the importance and frequency 
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of hypertension in multigravidas, the attractions of 
adhering only to the study of "pure groups" such 
as primigravidas with hypertension and proteinuria 
should be viewed with caution. 
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Late follow-up in women with nephrosclerosis 


diagnosed at pregnancy 
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Thirteen nephroscelerotic women were followed for 2 to 7 years from the time a diagnosis was 
made following a pregnancy complicated by hypertension. Ten patients developed sustained 
hypertension. Twelve women who were examined responded with a hypertensive pattern to acute 
salt load. Of the 10 patients who were examined, seven had a reduced renal plasma flow (RPF) 
demonstrated by the phenolsulfonphthalein (PSP) excretion test. The present observations support 
the view that the vascular lesion in the kidneys precedes and persists independently of pregnancy. 
The pregnant state brings the hypertensive disease to clinical expression. (AM. J. OBSTET. 


GYNECOL. 132: 480, 1978.) 


THE PRECISE relationship between essential hyper- 
tension and arteriolar nephrosclerosis is still under dis- 
cussion.! It is widely believed that hypertension due to 
any cause can result in renal arteriolosclerosis and this, 
if severe enough or of long duration, may aggravate 
the existing hypertension. Another opinion states that 
high blood pressure and renal arteriolosclerosis are in- 
dependent processes which intensify each other. The 
majority of investigators favor the primary role of 
hypertension in the production of the renal arteriolar 
lesion. However, hypertension may be present without 
renal arteriolosclerosis and vice versa. This seems to 
indicate that the relationship between the two condi- 
tions is not likely to be simple and direct. It has long 
been felt that the development of transient hyperten- 
sion in pregnant women affected by renal arterioscle- 
rosis is directly related to their pregnant state. In 1964 
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Smythe and associates? reported on 10 nephrosclerotic 
patients in whom the diagnosis of nephrosclerosis was 
established in connection with hypertension complicat- 
ing pregnancy. One of them had been hypertensive 
before pregnancy and remained hypertensive after de- 
livery. Four were found to be hypertensive when in- 
vestigated six months post partum. In eight patients 
altogether the renal plasma flow (RPF) was found to be 
consistently at the lower limits of normal, suggesting 
some degree of intrarenal vasoconstriction. In 1968 
Dennis, McIver, and Smythe? reported on a series of 12 
women with arterial and arteriolar nephrosclerosis 
diagnosed following an episode of hypertension com- 
plicating pregnancy. Six of these became hypertensive 
in less than 5 years. No other reports of this kind have 
been found in a search of the literature. The scanty 
observations reported hint that in this kind of material 
the vascular renal lesions preceded hypertension. 

The present report deals with a series of women 
whose nephrosclerosis was diagnosed in connection 
with a hypertensive disorder of pregnancy and whose 
condition was reevaluated 2 to 7 years after the di- 
agnosis. 


Materials and methods 


Among 80 women submitted to percutaneous renal 
biopsy after completion of a pregnancy seriously com- 
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Table I. Clinical data from 13 women with hypertensive disorders of pregnancy in whom nephrosclerosis 
was diagnosed post partum 













Week of preg- 
nancy when hy- 







Clinical 
diagnosis 


l, 34 2 Hypertensive vasc. dis. 25 
A Sa l Pre-eclampsia 30 
23.99 2 Recurrent toxemia 24 
with eclampsia 
4,221 l Pre-eclampsia 33 
2:32 6 Ch. renal dis. rec. 24 
| toxemia 
0 23 l Pre-eclampsia 38 
nee. l Pre-eclampsia 33 
8. 34 2 Rec. toxemia 24 
9. 24 l Pre-eclampsia 39 
l0 24 l Eclampsia 34 
11 25 l Pre-eclampsia 38 
12). 95 2 Hypertensive vasc. dis., 26 
rec. toxemia 
13 2-28 2 Pre-eclampsia 34 





pertension appeared | sure (mm. Hg) 


Proteinuria 
(Gm. /L.) 





Serum 
creatinine 







Creatinine 
clearance 


description | (mg./100 ml.) | (ml. mim.) 
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220/140 2.6 Normal 0.6 96 
270/130 0.3 Normal 0.9 96 
220/120 3.0 Normal 0.7 107 - 
200/100 2.6 I 1.2 44 
140/100 0.3 Normal 0.9 68 
130/90 2.6 Normal 0.9 86 
140/90 3.0 Normal 0.9 88 
160/100 — Normal 0.6 138 
150/110 2.0 Normal 0.7 136 
200/120 5.0 III 0.9 110 
210/110 0.3 Normal 0.9 54 
160/1 10 0.3 Normal 0.9 96 
140/100 2.0 Normal 1.0 65 


Table II. Semiquantitative assessment of morphologic alterations in kidney arteries and arterioles 








Arteries 
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plicated by a hypertensive disorder, 18 (22 per cent) 
had nephrosclerotic lesions. Thirteen of them were fol- 
lowed up and re-evaluated 2 to 7 years later. 

Table I includes data relating to the pregnancy 
which prompted the nephrologic investigation and 
renal biopsy. In all of the patients the blood pressure 
recordings were normal before pregnancy. Their ages 
ranged from 21 to 34 years. Seven patients were 
primiparas. In six of them the clinical diagnosis was 
pre-eclamptic toxemia; in one, eclampsia. Among the 
six multiparas five had a history of recurrent toxemia; 
the clinical diagnosis in two was hypertensive vascular 

' disease (cases 1 and 12); in one, chronic renal disease 
(case 5); in two, pre-eclamptic toxemia (cases 8 and 13); 
in one, eclampsia (case 3). 

Table II shows the semiquantitive assessment of the 


morphologic alterations in the arteries and arterioles of 
the kidneys at biopsy. In 11 cases the arteries showed 
mild to moderate intimal fibrosis and muscular hyper- 
trophy. In two cases no pathologic changes were found 
in the arteries. Ten cases of the 13 showed hyaliniza- 
üon of the arterioles in a focal or circumferential fash- 
ion. In three cases the arterioles were normal; the 
pathologic alterations were confined to the arteries. In 
two (cases | and 5) arteriolosclerosis was evident with- 
out arteriosclerosis. 

The follow-up and evaluation of the patients in- 
cluded routine examinations for hypertension, creati- 
nine clearances, fundal examinations, urine analysis, 
response to acute salt load, and PSP excretion tests. 

It has been shown that patients with essential hyper- 
tension excrete an acutely administered load of sodium 
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Table III. Results of tests performed 6 months post partum on 13 nephrosclerotic patients 










Maximal B.P. 


during preg- 
nancy (mm. Hg) 


B.P. 6 mo. 
post partum 
(mm. Hg) 























24 hr. creati- 
nine clearance 
(ml. min.) 


Serum 
creatinine 


(mg./100 ml.) 

























l 220/140 160/90 1.3 0.7 96 
2 270/130 160/120 — 0.8 122 
3 220/120 130/80 Traces 0.7 96 
4 200/100 120/60 Traces 0.6 100 
5 140/100 130/80 — 0.9 86 
6 130/90 130/85 — 0.6 91 
7 140/90 120/75 — 0.5 121 
8 160/100 125/80 — 0.6 138 
9 150/110 120/80 — 0.6 124 
10 . 200/120 110/70 Traces 0.9 74 
11 210/120 130/80 Traces 0.9 64 
12 160/110 160/110 — 0.9 94 
13 140/100 105/75 0 3 0.6 102 
œ 
Table IV. Clinical data and tests performed at survey 
Serum PSP. 
Fundal de- creatinine CCT* Response exc. To 
scription (mg./100 ml.) (ml. /min.) tosaltload | 15'/120' 
l 7 220/140 140/90 II 1.28 65 1.0 20/71 
2 7 270/130 180/110 II Traces 0.7 130 25 55/96 
3 7 220/120 130/90 Normal Traces 0.8 80 1.0 25/68 
4 7 200/100 120/80 I — 0.6 102 2.0 33/76 
5 6 140/100 130/80 Normal Traces 0.9 104 5.2 
6 6 130/90 170/120 I 0.6 0.6 168 1.4 33/74 
7 6 140/90 120/90 Normal — 0.8 72 
8 6 160/100 140/90 II 0.5 0.7 110 1.1 35/74 
9 5 150/110 100/70 Normal — 0.8 80 5:2 55/99 
10 5 200/120 120/90 Normal — 0.8 106 1.2 47/87 < 
11 3 210/120 200/110 Normal Traces 0.8 83 2.0 25/51 
12 2 160/110 135/801 I Traces 0.8 94 5.2 
13 2 140/100 120/90 II 0.3 0.9 71 3.0 23/49 
*CCT, Creatinine clearance test (24 hours). 
tPatient 18 months under antihypertensive treatment. 
and water much more rapidly than do individuals with Results 
normal blood pressure. The renal mechanism for this Table III includes the data recorded 6 months post 
exaggerated natriuretic response is not known. This partum. Only three cases (1, 2, and 12) remained 
response is not limited to essential hypertension. Pre- hypertensive, of whom one had moderate proteinuria 
eclampsia serves as an exception to this phenomenon (case 1). Another three had definitely reduced 
which occurs in other hypertensive states including es- creatinine clearances (cases 5, 10, and 11). ~ 
sential hypertension of pregnancy." *** We used the Table IV summarizes the data recorded 2 to 7 years 
method of Aviram, Czaczkes, and Ulman" for acute after the diagnosis of nephrosclerosis was established. 
salt load, in which the response is expressed as the ratio Within this period of time another seven patients de- 
of water excretion during the first 90 minute period to veloped sustained hypertension in addition to the three 
that during the second 90 minute period after the in- who were already hypertensive 6 months postpartum. 
fusion of hypertonic saline. This ratio was previously Case 12 had been treated for 18 months. Fundal 
found to be higher than 1.0 in hypertensive states in changes were now present in seven cases. Proteinuria 
contrast to normal subjects, in whom this ratio was al- was found in four cases. In 12 patients hypertonic 
ways less than 1.0.'"° A PSP excretion test was per- saline infusion showed a rapid excretion of water in a 
formed as an indication of renal plasma flow (RPF). hypertensive pattern. In 10 patients PSP excretion tests* j 
The 15 minute excretion is by far the most significant were performed (Table IV and Fig. 1). In four cases s 


value.! ? The PSP excretion may be decreased before 
clinical tests demonstrate a significant fall of glomeru- 
lar filtration rate. 


the PSP excretion was markedly reduced and in an- 
other three the excretion was in the low normal range. 
Only three cases were found to be normal. In all four 
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Fig. 1. PSP per cent excretion pattern in 10 patents. 


cases with low excretion rate of PSP the creaunine 
clearances were also below normal. There was one (case 
9) in which the PSP excretion was normal with a low 
creatinine clearance. 


Comment 


The earliest detectable abnormality in renal function 
in nephrosclerosis is a reduced tubular mass (Tm) 
PAH, which is almost always associated with a reduc- 
tion in renal plasma flow and a relatively smaller de- 
crease in the glomerular filtration rate. In addition 
there is a characteristic relative reduction of renal 
blood flow to functional tubular mass (calculated as 
RPF/TmPAH) in essential hypertension. Dye-dilution 
studies in essential hypertension suggest that blood 
flow is uniformally reduced throughout the renal vas- 
cular bed.' These observations were interpreted to in- 
dicate an increased efferent arteriolar resistance, with 
formation of so-called impotent tubules and ischemia 
*of the residual functioning renal tissue.!: !? 


Smythe and associates? stated in 1964 that the ar- 
teriolar lesion precedes the development of pre- 
eclampsia, persists independantly of pregnancy, and 
may be a significant predisposing factor in the genesis 
of toxemias. The clinical course and findings in a series 
of previously normotensive women who developed 
hypertension support this view. The increased de- 
mands of pregnancy on the nephrosclerotic kidneys, 
with the impaired RPF and with ischemia of the func- 
tional renal tissue, bring the hypertensive disease to 
clinical expression. In most cases hypertension disap- 
pears after delivery, but may recurr in successive preg- 
nancies and simulate pre-eclampsia. The disease takes 
its course independent of further pregnancies and sus- 
tained hypertension will eventually appear. The obste- 
trician needs to identify these patients, as early diag- 
nosis will result in better care in future pregnancies 
and possibly assist in prevention of late vascular com- 
plications. 
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Pregnancy in familial dysautonomia 


ROBERT F. PORGES, M.D. 
FELICIA B. AXELROD, M.D. 
MAHESAN RICHARDS, M.D. 
New York, New York 


This report describes the first two known instances of viable pregnancies in two patients with familial 
dysautonomia (Riley-Day syndrome). The offspring were apparently normal. Several conditions, 
specifically related to autonomic and sensory dysfunction in pregnancy, are discussed. 


(Am. J. OBSTET. GYNECOL. 132: 485, 1978.) 


FAMILIAL dysautonomia (Riley-Day syndrome) is an 
autosomal recessive genetic disorder found in the 
Ashkenazie Jewish population.’ Information regarding 
the affected adult is sparse, and nothing has been pub- 
lished about the reproductive capabilities of these 
women. 

In familial dysautonomia (FD) the autonomic and 
certain portions of the sensory nervous sytems are 
affected, resulting in widespread clinical manifesta- 
tions.* ? The severity of symptoms varies among indi- 
viduals and at different ages in the same person.* The 
characteristic clinical presentation. includes lack of 
overflow tears, short stature, postural hy potension, ab- 
sent deep tendon reflexes, and impaired sensation of 
pain, temperature, and taste. In addition there isa high 
frequency of vomiting attacks, pneumonias, and spinal 
curvature." Clinical diagnostic criteria include abnor- 
mal histamine test, lack of fungiform papillae on the 
tongue, and pupillary supersensitivity to methacholine 
chloride.* It has been reported that approximately 50 
per cent of deaths occur by 4 years of age, usually as a 
result of repeated aspiration pneumonias.? At the other 
end of the spectrum, a number of dysautonomic indi- 
viduals have reached adulthood, attended college, and 
even married. Puberty is commonly delayed in this 
population. Approximately 50 per cent of the dysau- 
tonomic women have their menarche after 16 years of 
age. Primary and secondary sex characteristics do de- 
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velop eventually in both sexes.* Until the present two 
patients, no dysautonomic patient has been known to 
have conceived. 


The purpose of this paper is to report our observa- 
lions in two pregnancies in two dysautonomic patients, 
and to briefly discuss some of the special problems en- 
countered, as well as problems these patients were 
spared but could have arisen in other more severely 
affected individuals. 


Case reports 


Case l. Patient R. G., a 28-year-old, nulliparous 
woman with FD, was seen initially during this preg- 
nancy on November 5, 1974, at 23 weeks' gestation. 

The patient's past history was compatible with the 
diagnosis of FD. She was of Ashkenazie Jewish extrac- 
tion,” * ? was born in a breech position,® and her 
mother had gained less than 20 pounds during the 
pregnancy. The patient fed poorly as an infant, gained 
weight slowly, had delayed developmental milestones, 
recurrent pneumonias in childhood, frequent bouts of 
vomiting until puberty, mild ataxia, kyphoscoliosis, and 
lack of overflow tears with crying." * She was diagnosed 
as having mild cerebral palsy until 26 years of age when 
re-evaluation confirmed that she fulfilled criteria for 
the diagnosis of FD. Her histamine test lacked a Hare, 
she was hypersensitive to 2.5 per cent mecholyl which 
produced meiosis, no fungiform papillae could be de- 
tected on the tongue, and she lacked deep tendon 
reflexes.* Chest x-ray revealed minimal interstitial 
fibrosis. 

Sexual development, however, seemed to have pro- 
gressed normally. Thelarche occurred at age ll years 
and menarche at 13% years. Menses were regular but 
occurred every five to six weeks, although no cramping 

was noted. She married at 21 years and was infertile for 
seven years. 

Her antepartum course was benign. She weighed 
108 pounds prior to delivery, a total weight gain of 23 
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pounds. Blood pressure during all antepartum visits 
was in the range of 90/50 to 100/60. There was no 


protein or sugar in the urine. The uterus enlarged ap- 


propriately. Plasma estriols in the third trimester were 
in a high-normal range, between 36 and 51 wg per 
cent. She took diazepam, 2 mg. orally, three times a 
day. 

At 37 weeks her hematocrit was 31 per cent. At 38 
weeks the patient had abruptio placentae. The fetal 
heart was irregular, between 80 and 120 beats per 
minute. The vertex was floating and there was no active 
vaginal bleeding. Upon admission to the hospital, the 
blood pressure was 120/80, pulse rate 120, and tem- 
perature normal. Examination of the abdomen showed 
a term-sized uterus, firm, with no relaxation between 
contractions. Pelvic examination revealed a closed cer- 
vix. The patient was taken to the operating room 45 
minutes after admission with a diagnosis of abruptio 
placentae. 

In preparation for general anesthesia, the patient 


was placed on a controlled-temperature mattress, - 


blood pressure was monitored with ultrasonic arterial 
kinetography, and a central venous line was inserted in 
addition to the peripheral infusion line. After five 
minutes of denitrogenation she was given 3 mg. of cu- 
rare and 150 mg. of Pentothal. After administration of 
60 mg. of succinylcholine, she was intubated and main- 
tained on 50 per cent N;0O/O; mixture with mechanical 
ventilation. 

A male infant, weighing 2,950 grams was delivered 
by low cervical cesarean section with no mechanical 
difficulty seven minutes after induction of anesthesia. 
No heartbeat was apparent at birth, but the infant re- 
sponded well to resuscitation. The Apgar score was 2 at 
one minute and 6 at five minutes. 

The uterus had a ty pical Couvelaire appearance and 
contracted well in response to oxytocin by intravenous 
drip. During closure of the peritoneum there was a 
sudden rise in the blood pressure and pulse rate and 25 
mg. of Demerol were given. The remainder of the oper- 
ation proceeded normally. Examination of the placenta 
showed abruptio placentae of approximately 60 per 
cent of the surface area. At the end of the operation 
nitrous oxide was discontinued, and the patient was 
responsive and breathing spontaneously. After extu- 
bation she received humidified oxygen, 60 per cent. 

Postoperative problems included the management of 
a labile blood pressure, maintenance of adequate urine 
output, control of vomiting, and prevention of respi- 
ratory complications. After transfusion with whole 
blood, urine flow increased to 40 c.c. per hour and the 
blood pressure rose to 160/120. After furosemide, 20 
mg. intravenously, the patient voided 200 c.c. of urine 
in the first 30 minutes and the blood pressure fell to 
114/80. Pulse rate was stable at 96 throughout. The 
uterus contracted well and there was no evidence of 
postpartum atony or bleeding. 
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Upon termination of anesthesia, nasogastric intuba- 
tion revealed copious amounts of clear gastric fluid. 
About 1!^ hours after surgery the fluid became “coffee 
ground" in appearance, she was hypertensive, and she 
began to retch. Maalox was administered via the 
nasogastric tube and 12.5 mg. of chlorpromazine were 
given intramuscularly. Antacids and chlorpromazine 
were repeated several hours later when the blood 
pressure again rose and nasogastric drainage became 
guaiac positive. 

Fourteen hours after delivery the blood pressure was 
130/100, pulse 102, and temperature 101° F. The fun- 
dus of the uterus was firm. Central venous pressure 
was zero. The urine was concentrated. An x-ray of the 
chest revealed an infiltrate in the left upper lobe, lower 
segment. Ampicillin was administered and chest ther- 
apy begun with intermittent positive pressure and 
postural drainage. 

Over the next few days, temperature decreased and 
the pneumonia resolved. Blood pressure stabilized at 
approximately 130/100 to 170/120 with a pulse rate of 
84 to 108. The breasts were engorged and lactation 
proceeded in normal fashion. The wound healed well. 

The patent was discharged on the seventh post- 
operative day. The infant has continued to do well and 
shows no evidence of any neurologic damage. 

Case 2. Patient V. I., a 21-year-old, para 0-0-1-0, with 
expected date of confinement August 22, 1976, was 
seen initially during this pregnancy at the twelfth ges- 
tational week. 

Familial dysautonomia had been diagnosed at 14 
months of age during hospitalization for fever of un- 
known etiology. Her history of slow psychomotor de- 
velopment, recurrent high fevers, vomiung episodes, 
and Jewish extraction suggested the diagnosis of FD. 
The diagnosis was supported by the absence of deep 
tendon reflexes and overflowing tears. At a later time 
the diagnosis was confirmed by the usual clinical 
criteria. 

Her principal problem from age 11 months until 
completion of puberty was recurrent vomiting requir- 
ing muluple hospitalizations and treatment with chlor- 
promazine. Scoliosis was treated at age 16 years with 
spinal fusion and a Harrington rod. Pneumonia sec- 
ondary to aspiration occurred frequently in early 
childhood resulting in scarring and decreased pulmo- 
nary function. Corneal problems were avoided by regu- 
lar use of methylcellulose eyedrops. The usual prob- 
lems of sweating, blotching, postural hypotension, and 
mild ataxia were present. 

Puberty was somewhat delayed. Menarche occurred 
at 15!? years of age and menses occurred every five to 
six weeks with minimal cramping. She married at 20, 
years of age and conceived one year later. Her first 
pregnancy was terminated in the first trimester by a 
curettage for a missed abortion. She was found to 
have vaginal adenosis from DES. Blood urea nitro- 
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gen during this first pregnancy was 35 mg. per deci- 
liter and creatinine clearance was 30 ml. per minute. 

In the present pregnancy the antepartum course was 
marked by a total weight gain of approximately 11 
pounds, from 89 pounds to 100 pounds. Blood 
pressure ranged from 70/48 to 130/88. Postural 
hypotension persisted despite the increase in blood 
volume. Uterine growth was appropriate. Initial he- 
matocrit was 31 per cent, which dropped to 28 per cent 
in the second trimester. She was treated with iron and 
folic acid. Prior to the delivery the hematocrit had re- 
turned to 31 per cent. The blood urea nitrogen varied 
from 33 to 40 mg. per deciliter. The serum creatinine 
was 1.2 to 1.4 mg. per deciliter. Clean-catch urine for 
culture and sensitivity revealed E. coli, 50,000 colonies 
per milliliter, treated with ampicillin for 10 days in the 
middle of the second trimester. Symptoms of dysauto- 
nomic crises, i.e., vomiting, skin blotching, and in- 
creased sweating did not occur during the pregnancy. 

One plasma estriol value, three weeks prior to deliv- 
ery, was 45.1 ug per cent. This elevated value is consis- 
tent with renal dysfunction. Two 24 hour urine collec- 
tions for urinary estriol were 22.3 mg. and 19.2 mg. 
two and one week prior to delivery, respectively (within 
normal limits). 

At 33 weeks' gestation the membranes spontaneous- 
ly ruptured. An upper respiratory tract infection had 
begun two days earlier. On admission, blood pressure 
was 140/100 and pulse 72. During labor blood pressure 
fluctuated from 100/50 to 160/190, with pulse rate 
varying from 80 to 110 beats per minute. The external 
monitor showed normal myometrial contraction waves 
and a normal pattern of the fetal heart. She had a nor- 
mal labor of ten hours and was delivered of a live 
male infant weighing 2,500 grams, by low forceps 
under local perineal block; Apgar scores were 8 and 9. 

Immediately after delivery the central venous 
pressure was 16 cm. H;O. The hematocrit was 27 per 
cent. The placenta was thin with numerous peripheral 
infarcts. The placenta’ separated normally and the 
uterus contracted promptly. The infant was examined 
and found to be normal, without sugmata of FD. 

After delivery attention was specifically directed to- 
ward four problems: (1) vasomotor instability, (2) a 
drop in hematocrit, (3) upper respiratory infection, 
and (4) renal pathology. She was given Ringers lactate, 
about 700 c.c. over four hours, and also chlorpro- 


mazine, 15 mg. for hypertension. After stabilization of 


blood pressure she received maintenance fluids. 
Within the first three days following delivery, inter- 
mittent positive pressure breathing and nasotracheal 
suction was used prophylactically. Urine output was 
normal, with specific gravities from 1.010 to 1.015. 
Blood urea nitrogen fell to 16 and 99 mg. per deciliter 
in the postpartum period. No further investigation of 
renal function was done at this time. Blood pressure 
continued to fluctuate widely without headaches or 
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syncope but no gastrointestinal dysfunction occurred 
suggestive of dysautonomic crisis. The placenta 
weighed 360 grams and showed no microscopic 
pathology. 


Comment 


The pregnancies of these two dysautonomic patients 
presented an opportunity to observe the influences of 
autonomic and sensory dysfunction upon pregnancy. 
Both patients were able to carry pregnancies to near 
term and give birth to phenotypically normal heterozy- 
gous infants. However, cardiovascular, gastrointestinal, 
and renal dysfunction in both patients secondary to 
their underlying disease posed unique problems. 

Cardiovascular lability is clinically manifested in the 
dysautonomic patient as erythematous skin blotching 
and postural hypotension. Hypertension can also occur 
during stress. Both patients had vascular dysfunction 
demonstrated by postural hy potension and fairly low 
diastolic pressures until just prior to delivery when 
both systolic and diastolic pressures rose significantly. 
Blood pressure variability in FD may cause difficulty in 
the diagnosis of pre-eclampsia. The usual absence of 
deep tendon reflexes in these pauents eliminates this 
sign as a clinical parameter of pre-eclampsia. Periph- 
eral edema and proteinuria may be more reliable signs. 
The variability in blood pressure may have predisposed 
to abruption of the placenta in Case 1, as hypertension 
has been cited as a possible causative factor.’ Thus 
dysautonomic patients may be at a higher risk for this 
particular complication. 

Hypertension was prominent in Case 2,who went 
through the stress of labor. There was minimal com- 
plaint of pain yet there was a somewhat heightened 
level of anxiety. In retrospect one wonders if the 
hypertension and anxiety were a central response to 
the poorly recognized visceral pain. No analgesia was 
used during the first and second stages of labor. No 
complications occurred secondary to the hypertension 
and labor progressed in a regular fashion. In the pa- 
üent who required the cesarean section, the blood 
pressure remained stable during surgery. Usual anes- 
thetics were given and the patient was intubated and 
kept well oxygenated throughout the surgery. Hy per- 
tension occurred after delivery in both patients, al- 
though neither patient received methylergonovine 
maleate. The wide fluctuations in blood pressure were 
treated cautiously. These patients had transient yet 
marked fluctuations in blood pressure with stress of 
labor which they tolerated well. As overzealous man- 
agement could jeopardize their cardiovascular system, 
decisions to treat with diuretics or chlorpromazine 
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were based on objective calculations of input and out- 
put. Chlorpromazine was the antihypertensive agent 
selected when the hypertension was associated with 
vomiting. This drug has had a long history of clinical 
effectiveness in the management of dysautonomic 
vomiting crises. 

The most distinctive gastrointestinal problem in the 
dysautonomic patient is the dysautonomic "vomiting 
crisis." Approximately 40 per cent of dysautonomic 
patients will have experienced this problem. There was 
concern that morning nausea might trigger dysauto- 
nomic vomiting crises, especially as both patients had 
had these crises frequently prior to puberty. However, 
neither morning nausea nor vomiting crises occurred 
in either patient. In the patient who required surgery, 
vomiting was an important postpartum complication. A 
copious amount of gastric fluid was produced and was 
accompanied by hypertension. The vomitus became 
guaiac positive and required treatment with antacids 
and chlorpromazine. The hematemesis and hyperten- 
sion responded well to this management. 

Dysautonomic patients also have swallowing abnor- 
malities and are prone to aspiration pneumonias. The 
risk of this complication increases markedly during 
vomiting episodes, as shown by Patient R. G. who de- 
veloped fever and radiologic evidence of aspiration 
approximately 12 hours after vomiting. Vigorous chest 
therapy and antibiotics were instituted promptly and 
the patient responded well. Patient V. L. never devel- 
oped a respiratory problem but received chest hygiene 
prophylactically. 

Renal insufficiency with progressive azotemia and 
glomerulosclerosis has been reported in FD.* Case 2 
had mild azotemia and decreased creatinine clearance 
documented antepartum. The renal insufficiency prob- 
ably accounts for the élevated plasma estriol level. Case 

| had not had a creatinine clearance performed as we 
were unaware, at that time, of the high frequency of 
renal dysfunction in dysautonomic adults. However, 
she had a plasma estriol level in the high-normal range 
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in the third trimester. Thus, when estimating placental 
sufficiency in dysautonomic patients, urinary estriols 
should be obtained if plasma levels are abnormal. 

Azotemia improved in the immediate postpartum 
period in Patient V. L. However, in Patient R. G., who 
required cesarean section, there was a marked decline 
in urine output after surgery. Despite a normal blood 
pressure, volume expansion with whole blood was cho- 
sen as treatment. This was based on calculation of un- 
recognized blood loss secondary to abruptio placentae. 
Although urine output then increased, furosemide was 
given and the urine output increased further. 

Despite diminished peripheral sensation, visceral 
sensation was adequate enough to recognize onset of 
labor and patient V. L. was able to perceive labor con- 
tractions. No analgesia was used for Patient V. L. as her 
degree of discomfort seemed mild. However, her anx- 
iety and hypertension may represent possible indi- 
cations for using a mild tranquilizer. If anxiety had 
led to vomiting, chlorpromazine would have been indi- 
cated. 


Summary 


Despite autonomic and sensory nerve dysfunction, 
two women with FD were able to conceive and carry 
their pregnancies to viability. Uterine contractions and 
labor were initiated normally and vaginal delivery was 
possible. These cases demonstrate that reproductive 
capacity may depend more on hormonal influences 
than on autonomic or sensory innervation. 

As more of these patients survive into adulthood, 
other affected dysautonomic women will require ob- 
stetrical care. Cardiovascular, gastrointestinal, and 
renal dysfunction related to the primary disease pre- 
sent complicated, but not insurmountable clinical 
problems. 


The authors wish to acknowledge the clinical partici- 
pation in the management of these two cases of Dr. 
Howard Kaufman and Dr. Richard Nachtigall. 
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surge of fetal plasma triiodothyronine before birth 
in sheep 
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Plasma thyroid hormone and cortisol concentrations were measured from early third trimester to 
delivery in seven pregnant ewes and their fetuses. A surge in fetal plasma triiodothyronine was 
found during the six days prior to delivery, the mean values rising from «30 to 125 ng. per deciliter. 
During this period the fetal plasma cortisol also increased from <1 to 8.1 „g per deciliter. During 
this period there was no significant change in fetal plasma thyroxine (T,) or reverse T, 
concentrations and no change in maternal plasma concentrations of any of these hormones. The 
abrupt increase in fetal plasma T, concentrations with no rise in plasma T, suggests that there was 
an alteration in extrathyroidal conversion of T, to T, rather than an increase in thyroid secretion, 
Since the latter would be expected to cause an increase in both plasma T, and plasma T,. The 
changes in plasma T, and cortisol concentrations in a fetus that died in utero eight to 10 days 
before term resembled those occurring prior to normal parturition. (AM. J. OBSTET. GYNECOL. 


132: 489, 1978.) 


OVINE PARTURITION is thought to begin with a sud- 
den rise in fetal cortisol secretion four days prior to 
birth" * which subsequently causes synthesis of prosta- 
glandin F4, (PGF;4) and estrogens in the maternal 
cotyledons.? Marked changes in thyroid hormone 
metabolism also occur near the time of delivery. A de- 
cline in ovine fetal serum thyroxine (T,) was found in 
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the 10 days prior to parturition in one study,* but not in 
another.” No change in ovine fetal thyrotropin (TSH) 
was found in this period.5 Circulating 3,5,3'-triiodo- 
thyronine (T4) concentrations are quite low during 
human fetal life and in fetal sheep,” * but within hours 
of delivery, serum T3 concentrations rise to levels above 
the normal level for adults in both species, with a con- 
comitant surge in serum TSH.* '* There is a recent 
report that, prior to spontaneous parturition in sheep, 
there is an increase in serum T3 concentrations! that 
is not found in animals delivered of their fetuses pre- 
maturely by hysterotomy.'? This study confirms the oc- 
currence of a rise in plasma T; along with cortisol pre- 
ceding spontaneous delivery in sheep, and this article 
reports fetal plasma 3,3'5'-triiodothyronine (reverse 
T5, rT3) concentrations in the later stages of gestation. 
Serum concentrations of rT; are known to be quite 
high during the gestational period in fetal sheep com- 
pared to those found postpartum and those found in 
adult sheep. '* 


Materials and methods 

Seven mixed-bred ewes of dated, single-mated preg- 
nancies were fasted overnight in preparation for op- 
eration, which was performed at 113 to 135 days gesta- 
tion. The fetal head was delivered through a hys- 
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Fig. 1. Mean (+ standard error, S.E.) fetal plasma concentrations of cortisol, Ty, T3, and rT; during 
the 10 days prior to delivery in six fetal sheep at term. 


terotomy incision into a rubber glove filled with 
physiologic saline solution. The jugular and ipsilateral 
carotid vessels were exposed and catheterized with 
polyethylene catheters through a neck incision. In 
some cases, a Foley catheter was anchored in tħe 
trachea through a tracheotomy incision for the collec- 
tion of lung fluid to be used for other studies. The fetal 
head with the attached catheters was returned to the 
uterus, and the latter was closed in two layers. All 
catheters were exteriorized through the maternal skin. 

The vascular catheters were stoppered with copper 
pins and stored in a canvas pouch sutured to the ma- 
ternal flank. Daily fetal blood samples were obtained 
percutaneously from the jugular vein. Following the 
determination of fetal blood pH the separated plasma 
was frozen until required for assay. 

Total plasma cortisol was measured by a competitive 


protein-binding radioassay based on the methods of 
Murphy" and Nugent and Mayes," using Schwarz/ 
Mann radioassay kits.* Details of this procedure have 
been described elsewhere.'5 Plasma T, concentrations 
were measured by double antibody radioimmunoassay 
using anti- T, serum.* Plasma T, concentrations were 
measured by radioimmunoassay as described by Lieb- 
lich and Utiger."" The sensitivity of the T; assay was 15 
to 30 ng. per deciliter. Plasma rT; was measured by a 
previously described method" with the following mod- 
ifications: (1) 25 wl of fetal or 50 pl of maternal plasma 
were used in each assay tube, (2) 25 or 50 wl of char- 


coal-treated sheep serum were used in the respective * 


standard curves for fetal and maternal samples, and (3) 


*Schwarz/Mann, Orangeburg, New York. 
+Purchased from Endocrine Sciences, Tarzana, California. 
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the concentrations of 8-anilino- 1-naphthalene-sulfonic 
acid in the "I-labeled T; solution were 75 and 100 ug 
per assay tube for fetal and maternal samples, respec- 
tively. In human serum there is no difference between 
plasma and serum T, T; or rT concentrations as 
measured by the assays used in this study. 


Results 


Six of the seven fetuses were studied successfully 
from the day of operation until the occurrence of spon- 
taneous live delivery at term (nine to 33 days post- 
operatively; gestational age, 144 to 146 days). Most of 
the animals were delivered of their fetuses at night, so 
that the -1 and -2 day blood samples were collected 
approximately 16 to 20 and 40 to 44 hours prior to the 
actual time of delivery. The remaining fetus, No. 592, 
died in utero on Day 136 of gestation, 21 days postop- 
eratively. The blood pH from the fetal jugular vein 
remained between 7.30 and 7.41 in all but the final 
samples obtained from No. 592 one day prior to fetal 
demise (pH 7.18). 

The mean (+ standard error) fetal plasma concen- 
trations of cortisol and thyroid hormones for the 10 
days prior to the six live deliveries are shown in Fig. 1. 
Fetal plasma cortisol concentrations were less than | ug 
per deciliter until 10 to eight days prior to delivery. A 
gradual increase occurred until four days prior to de- 
livery; the mean was 2.5 ug per deciliter on that day. 
Thereafter, an abrupt increase was observed and the 
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mean on the day prior to delivery was 8.1 wg per decili- 
ter. In contrast, the mean maternal plasma cortisol 
concentrations remained between 2 and 3 ug per deci- 
liter during the 10 days prior to parturition. 

The mean fetal plasma T, concentrations varied be- 
tween 9 and 12 wg per deciliter. The modest decrease 
in mean concentrations during the 10 days prior to 
delivery was not statistically significant. The mean ma- 
ternal plasma T, concentrations were 5.3 to 7.0 wg per 
deciliter in this period; these also did not change sig- 
nificantly with time. The mean fetal plasma T; concen- 
trations were less than 30 ng. per deciliter until eight 
days prior to delivery. From that point, as shown in Fig. 
1, there was a gradual increase in the mean plasma T; 
concentration to 50 ng. per deciliter four days before 
delivery, then a more rapid increase to 125 ng. per 
deciliter on the day prior to delivery. The mean plasma 
T, concentrations on Day 6 prior to delivery and on 
each day thereafter were significantly greater than the 
concentrations on Days 10 to 7 (p < 0.05 or less by the 
paired t test) and concentrations were greater on the 
day prior to delivery than on any of the preceding days 
(p < 0.05, paired t test). The fetal plasma T concen- 
trations thus rose in parallel to concentrations of the 
fetal plasma cortisol. Mean maternal plasma T; concen- 
trations ranged between 69 and 129 ng. per deciliter, 
without a change over time. On the day prior to deliv- 
ery, the mean fetal plasma T; concentration [125 + 15 
(standard deviation) ng. per deciliter] was not different 
than that in the mothers (129 + 30 ng. per deciliter). 

Mean plasma concentrations of r T; ranged from 400 
to 600 ng. per deciliter, five to 15 times greater than the 
mean fetal plasma T; concentrations, except on the day 
prior to delivery. The decrease in the mean rT, con- 
centration (Fig. 1) was not statistically significant. By 
comparison, the mean maternal plasma rT concen- 
trations were between 67 and 151 ng. per deciliter, 
approximately 10 to 20 per cent of the fetal plasma rT 
concentrations, and did not change significantly with 
time. 

Figs. 2 and 3 show the daily hormone concentrations 
for two representative fetal lambs, illustrating the rela- 
tively constant plasma T; T,, and cortisol concen- 
trations in the time prior to the last 10 days of gesta- 
tion. Study of one animal was terminated by fetal death 
and it deserves special mention. The hormonal profile 
of this animal (Fig. 4) shows that fetal death was pre- 
ceded by a premature surge of both cortisol and Ts, 
suggesting the possible occurrence of premature labor. 

The maternal plasma hormone concentrations from 
a representative ewe are shown in Fig. 5. Except for an 
initially high maternal cortisol concentration postop- 
eratively, no significant changes occurred in the hor- 
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monal concentrations throughout the study period, 
either in this animal or in the ewes as a group. 


Comment 


The temporal coincidence of the surges of plasma 
cortisol and T concentrations just prior to delivery in 
fetal sheep suggests that the processes are related. Wu 
and colleagues'? found that in vitro conversion of T, to 
Ts in liver homogenates from fetal sheep increases 
progressively from the time before the onset of labor 
through labor and into the neonatal period, and that 
high doses of cortisol administered to the fetuses for 
three days increase the rate of conversion of T, to T; in 
liver tissue. In addition, they found that the rate of 
conversion of T, to T; was greater in kidney homoge- 
nates from neonatal sheep than that in animals sac- 
rificed before or during labor, but there was no pro- 
gressive increase in the period before labor, such as was 
observed in the liver, and no effect of cortisol on con- 
version in kidney homogenates. Nathanielsz!! has 
found an increase in ovine fetal serum T, before labor 
in animals in which labor was induced prematurely by 
cortisol administration. Other workers have found that 
administration of alphamethylparatyrosine, a tyrosine 
hydroxylase inhibitor, prevents the postpartum rise in 
serum T; in lambs,"? but this agent does not inhibit in 
vitro conversion of T, to T, in the liver.? It is not 
known if alphamethylparatyrosine has an effect before 
delivery. Further evidence that the changes in T; con- 
centrations result from alterations in extrathyroidal 
conversion of T, to T, stems from the observation that 
the marked increases in plasma T, concentrations were 
not accompanied by an increase in plasma T, concen- 
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trations. If thyroidal secretion were responsible for the 
increase in T3, an increase in T, would be expected as 
well. In adult sheep, as in man, extrathyroidal deio- 
dination of T, accounts for most of the daily produc- 
tion of reverse T; and approximately half of the daily 
production of T;." In fetal life, extrathyroidal deio- 
dination of T, is also responsible for most of the pro- 
duction of rT,.? However, in the period before the 
plasma T; begins to rise in fetal sheep, almost all of the 
daily T; production comes from thyroidal secretion. " 

There is evidence in the rat that the same hepatic 
enzyme that converts T, to T4 also metabolizes 0154 3£ 
this is true in the sheep, a decrease in plasma rT con- 
centrations would be anticipated as the T, concen- 
trations rise. The decrease that was observed was not 
statistically significant. 

The concentration ranges of thyroid hormones and 
cortisol reported here for ewes and fetal lambs during 
the early period of gestation are in agreement with 
previous reports.'? ?'?! These data indicate that the 
transition between the pattern of T, metabolism 
throughout most of gestation and the adult pattern ac- 
tually begins six days prior to delivery. This raises the 
question of whether the increases in circulating T, the 
thyroid hormone which is thought to exert most of the 
effects of thyroid hormone on the tissues, are in any 
way related to the process of parturition. No informa- 
tion bearing on this question is currently available. 
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The relationship of maternal anxiety, plasma 


catecholamines, and plasma cortisol to progress 
in labor 
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The relationships among maternal anxiety, selected stress-related biochemical factors, and progress 
in three defined phases of labor were determined for 32 married, normal, primigravid women, 20 to 
32 years of age. Comparisons of plasma epinephrine, norepinephrine, and cortisol in third-trimester 
pregnancy, during labor, and after delivery are provided. At the onset of Phase 2 of labor (3 cm. of 
cervical dilatation), self-reported anxiety and endogenous plasma epinephrine are significantly 
correlated. With the deletion of subjects to control for the effect of medications, higher epinephrine 
levels are significantly associated with lower uterine contractile activity at the onset of Phase 2 and 
with longer labor in Phase 2 (3 to 10 cm. of cervical dilatation). The relationship between 
epinephrine and progress in labor is explained by an adrenoreceptor theory. (Am. J. OBSTET. 


GYNECOL. 132: 495, 1978.) 


ABNORMAL UTERINE ACTIVITY and prolonged 
labor are recognized obstetric problems with attendant 
risks of maternal and fetal morbidity and death. Al- 
though the cause of dysfunctional labor in the ab- 
sence of medical complications is not well understood, 
there is some evidence that it is related to emotional 
stress and anxiety.'^? It is well established that emo- 
tional arousal stimulates adrenal secretion of catechol- 
amines and cortisol. Epinephrine, norepinephrine, 
and cortisol have been associated with uterine activity 
or duration of labor.? !'? 
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The present study was designed to investigate the 
relationships among maternal anxiety, selected stress- 
related biochemical factors, and progress in labor. 


Materials and methods 


The subjects were 32 married, primigravid women, 
20 to 32 years of age, with no complicating medical or 
obstetric conditions. Measures of plasma epinephrine, 
norepinephrine, and cortisol were obtained between 31 
and 36 weeks’ gestation and during labor at 1 to 2, 3 to 
5, and 10 cm. cervical dilatation, i.e., the onset of 
Phases 1, 2, and 3, respectively. An additional plasma 
sample was obtained within 20 minutes after delivery. 
Maternal anxiety was measured at the onset of each 
defined phase of labor with the state measure of the 
State- rait Anxiety Inventory.'! Plasma samples were 
obtained as described previously.'? Cortisol was assayed 
by radioimmunoassay using a commercially available 
kit.* 

Plasma epinephrine and norepinephrine were 
assayed as previously reported"? by the single isotope- 
derivative procedure of Passon and Peuler.'* Day-to- 
day reproducibility of the assay was monitored by in- 
cluding a plasma pool. The coefficient of variation for 


*Clinical Assays, Inc., Cambridge, Massachusetts. 
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Phase 2 variables 


Measures M.U. 1 (mm. Hg) M.U. 2 (mm. Hg) E (pg./ml.) NE (pg./ml.) C (ng./ml.) L (hr.) 
19 19 27 27 32 


n 28 29 

Median 117.9 117.4 66.5 287.8 520 42.8 6.54 
Mean 122.1 131.6 74.7 310.9 527 44.0 7.52 
S.D. 52.8 60.3 41.4 157.1 120 10.4 3.95 
Low 47 45 14 50 300 28 l 
High 220 274 167 680 760 75 16 





Legend: M.U. 1 = Montevideo unit in the first 15 minute interval; M.U. 2 = Montevideo unit in the second 15 minute interval; 
E = epinephrine; NE = norepinephrine; C = cortisol; Anx. score = state score from the State- T rait Anxiety Inventory score; 
L = duration of labor from 3 to 10 cm. of cervical dilatation; n, sample size; S.D., standard deviation. 


the plasma pool was +9.6 per cent for norepinephrine 
and +32 per cent for epinephrine. Although the 
coefficient of variation for epinephrine is extremely 
high, absolute values are low; that is, the pool for which 
this measurement was obtained was evaluated as 
43 + 5 pg. per milliliter, (mean + standard deviation) 
whereas the norepinephrine for the same pool mea- 
sured 342 + 11 pg. per milliliter. The importance of 
drawing blood samples for plasma catecholamine de- 
terminations under uniform conditions (for example, 
erect, sitting, or supine) is well recognized. All blood 
samples were drawn with the subjects in a supine or 
lateral supine position. 

During active labor, tape-recorded tracings of uter- 
ine contractile activity were obtained from a uterine 
monitor and Montevideo units were computed. At the 
onset of Phase 2 labor, seven of 19 tracings were ob- 
tained from an intrauterine monitor and 12 from an 
external monitor. In Phase 3 labor, 23 of 29 tracings 
were from an internal monitor and six from an external 
monitor. Duration of labor was calculated for Phases 2 
and 3 of labor: from 3 to 10 cm. of cervical dilatation, 
and from full dilatation to delivery, respectively. 

In 31 subjects labor was initiated spontaneously; in 
one subject labor was induced with oxytocin infusion. 
All subjects received a continuous intravenous infusion 
of 5 per cent dextrose and 0.2 per cent saline in water 
during labor. Prior to Phase 3 labor, 19 subjects re- 
ceived medications that included narcotics, sedatives, 
tranquilizers, and infused oxytocin. Four of these 19 
subjects also received a regional anesthetic (one, para- 
cervical block; one, epidural anesthesia; two, caudal 
anesthesia) during Phase 2 labor. Analgesia and/or 
anesthesia was induced in all but eight subjects prior to 
delivery. During Phase 3, labor was augmented for 12 
subjects with oxytocin infusion, and 12 subjects re- 
ceived a regional anesthetic (saddle block, eight; caudal 
anesthesia, two; epidural anesthesia, two). 

All subjects were delivered of viable infants; 31 in- 
fants had one-minute Apgar scores of 7 or more; one 


infant had an Apgar score of 4; all five-minute Apgar 


scores were between 8 and 10. Delivery was spontane- 
ous in half of the subjects; in 16 subjects delivery was 
assisted with low- or midforceps. 


Results 


Phase 1 labor data. Only nine subjects reached the 
labor unit early enough to permit data collection in 
Phase 1. In this phase the mean biochemical plasma 
levels are as follows: epinephrine, 37.9 + 19.2 pg. per 
milliliter (n = 9); norepinephrine, 261.9 + 112.3 pg. 
per milliliter (n = 8); cortisol, 417 + 163 ng. per millili- 
ter (n = 9). These values are not statistically different 
from the mean, third-trimester, 8 A.M. pregnancy val- 
ues. The pregnancy values for the total sample are as 
follows: for epinephrine, 39.8 + 20 pg. per milliliter 
(n 2 32); norepinephrine, 212.4 + 60.1 pg. per millili- 
ter (n = 32); and cortisol, 314 + 109 ng. per milliliter 
(n = 29). It should be noted that during labor, plasma 
samples were obtained at the same point of cervical 
dilatation, but at varying hours of the day. 

Phase 2 labor data. A total of 30 subjects had been 
admitted to the labor unit for data collection at the 
onset of Phase 2. The descriptive data on anxiety, 
Montevideo units, biochemical measures, and duration 
of labor in Phase 2 are presented in Table I. There are 
missing data for each of the variables measured at the 
onset of Phase 2 labor. The mean state anxiety score at 
the onset of Phase 2 labor is significantly higher than 
the mean scores reported for the standardization 
groups and comparable to the mean for general 
medical-surgical patients." The means for the bio- 
chemical measures in Phase 2 labor are all significantly 
elevated compared to their respective third-trimester 
pregnancy levels (p < 0.01). There is some relationship 
between third-trimester pregnancy levels and Phase 2 
labor r= 0.32 (n= 28; 
-= 0.40 (n = 29, 


levels for epinephrine, 
p < 0.05), and norepinephrine, 
p < 0.05), but not for cortisol. 
Before examining the relationships among the vari- 
ables in Phase 2 labor, consideration needs to be given 


to the possible confounding effect of medications. The 
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Table II. Mean levels of Phase 2 labor variables for the five subjects deleted compared to the mean levels 
of the remaining subjects 


Variables 

Measures M.U. I (mm. Hg) M.U. 2 (mm. Hg) E (pg./ml.) NE (pg./ml.) C (ng./ml.) L (hr.) 
Deleted subjects 

n 5 5 5 " 5 4 5 

Mean 150.3 157.6 46.8 221.8 524 38.8 13.6 

S.D. 55.1 85.1 32.9 147.5 131 5.7 "Ai 
Remaining subjects 

n 14 14 23 24 22 23 27 

Mean 112.1 122.4 80.7 329.4 528 44.9 6.4 

S.D. 50.1 49.5 41.2 155.5 121 10.9 3.0 

t 1.43 1.13 -1.42* — 1.42 —0.07 —1.10 4.90** 

(df) (17) (17) (26) (27) (25) (25) (30) 


Legend: See Table I; df, degrees of freedom. 
*p < 0.05; one tailed. 
**p « 0.01; one tailed. 


Table III. Intercorrelations among Phase 2 labor variables 









Phase 2 
variables 






M.U. | 0.85* —0.42** 0.10 —0.33 —0.35 —0.14 
| (19) (18) (19) (18) (16) (19) 
M.U. 2 0.82* 0/15 0.23 —0.59* —0.29 —0.06 
(14) (18) (19) (18) (16) (19) 
E —0.71* —0.47** 0.24 0.13 0.57* 0.09 
(13) (13) (28) (26) (25) (28) 
NE 0.12 0.20 0.08 —0.19 — 0.08 —0.34** 
(14) (14) (23) (27) (26) .. (29) 
C — 0.29 -0,55** 0.26 *50.14 0.59* 0.20 
(13) (13) (21) (22) (24) (27) 
Anx. score —0.38 —-0.31 0.60* — 0.07 0.59* — 0.02 
(12) (12) (21) (22) (20) (27) 
L —0,73* —0.38 0.60* — 0.20 0.32 0.18 
(14) (14) (23) (24) (22) (23) 


Legend: See Table I. 


Note: The upper right triangle shows the intercorrelations for the total group. The lower left triangle shows the intercorrela- 
tions after deletion of five subjects to partially control for the effect of medications. The numbers within parentheses indicate 
the sample size on which the correlation coefficient is based. 


*p < 0.01; one tailed. 
**p < 0.05; one tailed. 


mean duration of Phase 2 labor for the 19 subjects were administered in combination and their relation- 
receiving medications is 9.08 + 3.94 hours, compared ship to the labor variables is uncertain. Therefore, an 
to a mean of 5.24 + 2.74 hours for the 13 subjects who examination of patients’ records was made to identify 
did not receive medications. The difference in the subjects for whom medications could most reasonably 
mean duration of labor for these two groups indicates be assumed to have affected duration of labor and the 
that some of the variance in duration of labor in Phase other variables measured at the onset of Phase 2 labor. 
2 for the 32 subjects is associated with medications. It is The five subjects who were so identified received tran- 
important to note that not all medications administered quilizers (promethazine, hydroxyzine) and sedatives 
can be assumed to have prolonged labor. Some medi- (secobarbital) in Phase 1 labor. The deletion of these 
Cations, for example oxytocin, were given to augment five subjects from the data analyses reduces the mean 
progress in labor. Other medications may have had a duration of labor in Phase 2 to 7.48 + 2.99 hours for 
variable effect, depending on dosage and time of ad- the 14 subjects receiving medications and reduces the 
ministration. Statistical control for the medications variance in duration of labor associated with medica- 
administered when duration of labor is correlated with tions for the remaining 27 subjects. 

other variables is not possible, since medications often Table II presents the descriptive data for the deleted 
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Table IV. Descriptive statistics for Phase 3 labor variables 
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Phase 3 variables 


n 29 27 31 29 32 25 32 
Median 179.9 210.1 108.0 338.0 740 47.6 1.4 
Mean 189.5 211.3 134.7 355.1 771 47.4 1.4 
S.D. 75.0 79.5 94.6 154.1 246 13.5 0.8 
Low 75.4 89.5 31.0 116.0 410 28.0 0.12 
High 383.7 433.5 406.0 826.0 1260 71.4 4.18 





Legend: See Table I. 


Table V. Intercorrelations among Phase 3 labor variables 












Phase 3 
variables 


M.U. 2 0.67* 
(27) 
E 0.06 0.02 
(28) (26) 
NE —0.16 —0.09 
(26) (24) 
C —0.14 0.16 
(29) (27) 
Anx. score —0.22 —0.06 
(23) (21) 
E —0.23 —0.03 
(29) (27) 


Legend: See Table I. 
*p € 0.01; one tailed. 
**p = 0.05; one tailed. 


and remaining subjects in Phase 2 labor. In addition to 
significant differences in epinephrine and duration of 
labor between the deleted and remaining subjects, the 
Phase 2 measures of anxiety and norepinephrine also 
are lower for the five deleted subjects, but the differ- 
ences are not statistically significant. Cortisol measures 
are not different. The mean Phase 2 Montevideo units 
(M.U.) for the deleted subjects, although not signif- 
icant, are higher than the means for the remaining sub- 
jects; this difference may be due to the fact that for 
three of these subjects, labor was augmented with oxy- 
tocin before or during data collection in Phase 2 labor. 

Table III shows the intercorrelations among the 
Phase 2 labor variables for the total sample, as well as 
for the group after deletion of the five subjects to par- 
tially control for medications. With the partial control 
for medications, a more consistent and interpretable 
pattern of relationships emerges. The 2 M.U. show a 
relatively high correlation in both sets of data, but only 
after the partial control is there a relationship between 
the Montevideo units and duration of labor. 

The most important relationships to be noted are 
those for epinephrine with Montevideo units and with 
duration of labor. For the total sample, epinephrine 
significantly correlates with the first Montevideo unit. 
After the partial control, epinephrine shows significant 


Anx. score 





0.24 
(29) 
0.03 0.18 
(31) (29) 
0.18 0.58* 0.39** 
(24) (24) (25) 
-0.30** -0.11 0.03 —0.24 
(31) (29) (32) (25) 


negative correlations with both of the Montevideo units 
and a positive correlation with duration of labor. Epi- 
nephrine levels are also correlated significantly with 
anxiety for both the total group and the group with five 
deleted subjects. 

The correlations for cortisol and anxiety are essen- 
tially the same in both sets of data. While cortisol levels 
are statistically unrelated to epinephrine levels, the di- 
rections of the relationships with the other variables are 
similar to those for epinephrine. Cortisol has a 
significant positive correlation with anxiety and nega- 
tive correlations with the Montevideo units, one of 
which is significant. It has a positive, but nonsignificant, 
relationship with duration of labor. Phase 2 cortisol 
also correlates with the Montevideo units in Phase 3, 
r = —0.42 (n = 25, p < 0.05) for the first Montevideo 
unit and r = —0.38 (n = 25 p < 0.05) for the second 
Montevideo unit. Anxiety has negative correlations 
with the two Montevideo units in Phase 2, but because 
of the small sample size, these coefficients are not sig- 


LI . . * . 
nificant. It does, however, correlate significantly with 


the first Montevideo unit in Phase 3, r — —0.38 
(n = 24, p < 0.05). 

Norepinephrine shows only one significant relation- 
ship—a negative correlation with duration of labor for 
the total sample. This relationship might be attributed 
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to chance, except that norepinephrine also correlates 
with the Montevideo unit at the beginning of Phase 3. 
For the total sample the correlation is 0.32 (n — 27, 
p < 0.05), and with the five subjects deleted the corre- 
lation is 0.44 (n = 22, p< 0.05). Thus, it should be 
noted that the correlations for norepinephrine with 
progress in labor are consistently in a direction oppo- 
site that for both epinephrine and cortisol. 

Phase 3 labor data. Table IV shows the descriptive 
statistics for the total sample in Phase 3 labor. At this 
point in labor it was not possible to control for medica- 
tions in the data analysis. The Montevideo units and 
epinephrine and cortisol levels are significantly ele- 
vated in Phase 3 when compared to Phase 2 labor 
(p < 0.01). While the Phase 3 mean anxiety level is not 
significantly higher than the Phase 2 level, the compari- 
son may have been affected by the fact that seven sub- 
jects were unable to respond to the Phase 3 anxiety 
ininventory and that epidural or caudal anesthesia was 
induced in three of the respondents prior to Phase 3 
data collection. 

The first Montevideo unit in Phase 3 correlates posi- 
tively with the second Montevideo unit in Phase 2, 
r = 0.51 (n = 19, p < 0.05). Duration of labor in Phase 
3 correlates with the duration of labor in Phase 2, 
r = 0.37 (n = 32, p < 0.05). Norepinephrine in Phase 
3 correlates with norepinephrine in Phase 2, r — 0.34 
(n = 26, p < 0.05). Anxiety, epinephrine, and cortisol 
in Phase 3 do not correlate with the respective Phase 2 
measures; the absence of a relationship between these 
repeated measures suggests changes in the factors af- 
fecting anxiety in Phases 2 and 3 of labor. 

Table V shows the intercorrelations among the Phase 
3 labor variables for the total sample. The two 
Montevideo units are significantly correlated. The 
Montevideo units have negative, but nonsignificant, 
correlations with duration of labor. Epinephrine has a 
low negative correlation with duration of labor, indicat- 
ing that in this phase higher epinephrine levels are 
associated with a slightly shorter duration of labor. 

Cortisol correlates significantly with anxiety. Nor- 
epinephrine, which did not correlate with anxiety in 
Phase 2, has a relatively high correlation with anxiety in 
Phase 3. This relationship may be due to the greater 
muscular activity and pain experienced by patients in 
Phase 3 labor. 

After delivery the mean epinephrine value, 86.2 + 
58 pg. per milliliter (n = 28), is significantly lower than 

“the Phase 3 level (p < 0.01) and comparable to the 
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Phase 2 level. The mean norepinephrine level, 521 + 
388.5 pg. per milliliter (n = 29), is significantly higher 
than the Phase 3 level (p < 0.05). Cortisol remained 
unchanged, 770 + 233 ng. per milliliter (n = 30, p is 
not significant). 


Comment 


The human uterus at term has both a- and 
B-receptors. However, based on pharmacologic data it 
displays greater sensitivity to epinephrine and other 
B-adrenomimetic drugs than to drugs that bind prefer- 
entially to a-receptors." * !? Pharmacologically, epi- 
nephrine has been associated with lower uterine con- 
tractility, and norepinephrine with increased uterine 
contractility. The data in the present study show that, 
with the control for medications, physiologic elevations 
of plasma epinephrine are associated with lower 
uterine activity and also with a longer duration of labor 
in Phase 2. The correlations of norepinephrine with 
the Montevideo units and duration of labor are also in 
a direction opposite those for epinephrine with these 
variables. 

Higher plasma cortisol levels, attributed to psycho- 
logical stress, have been associated with longer dura- 
tion of first-stage labor.'® The data in the present study 
show that cortisol measured at the onset of Phase 2 
labor has consistent negative relationships to the 
Montevideo units in Phases 2 and 3. A major physiolog- 
ic function of cortisol is glucose mobilization, which has 
functional significance in muscular activity. However, 
the physiologic function of cortisol may not have been 
realized in the present study since all subjects received 
intravenous dextrose throughout labor. The negative 
correlations between cortisol and the Montevideo units 
may therefore be due to the association of cortisol with 
anxiety. 

Anxiety may affect progress in labor in a number of 
ways. Research previously cited has shown a relation- 
ship between conflict and maladjustment in pregnancy 
and progress in labor." ? In the present study the Phase 
2 anxiety measure has negative correlations with the 
Montevideo units. Epinephrine, which is highly re- 
sponsive to anxiety, may be an important intervening 
variable. The Phase 2 data show that higher epineph- 
rine levels are associated with poorer progress in labor 
and, as expected, with higher anxiety levels. The re- 
sults support relationships among maternal anxiety, 
epinephrine, and progress in labor. 
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Effect of cholestyramine and phenobarbital on 
pruritus and serum bile acid levels in cholestasis 


of pregnancy 


TIMO LAATIKAINEN, M.D. 
Helsinki, Finland 


Serum bile acid concentrations were followed in 20 patients with cholestasis of pregnancy treated 
for pruritus with either phenobarbital or cholestyramine. The response of serum cholic and 
chenodeoxycholic acid levels to phenobarbital administered to 10 patients in a 100 to 150 mg. daily 
dose was variable: some decrease was found in four and some increase in three of the patients, but 
no clear effect on itching could be seen in any of them. In five of the other 10 patients treated with 
cholestyramine, 4 Gm. two or three times a day, serum cholic and chenodeoxycholic acid levels fell 
within 1 week of treatment, in one of these near to normal with complete relief from pruritus. It 
seems that patients with initially high serum bile acid levels do not respond to cholestyramine 
treatment. In these cases the biliary excretion and enterohepatic circulation of bile acids may be 
diminished to such an extent that the anion-binding resin is unable to augment fecal elimination of 
bile salts sufficiently to lower their serum levels. (AM. J. OBsTET. GYNECOL. 132: 501, 1978.) 


IN CHOLESTASIS of pregnancy, pruritus is a dominat- 
ing symptom and often causes the patient considerable 
discomfort. The causative factor for itching in this 
condition has not been conclusively proved, but it has 
been repeatedly suggested that elevated concentrations 
of bile acids in blood" ? in this disease may be respon- 
sible. Evidence for this assumption has been obtained 
by provoking pruritus when bile acids were applied to 
the skin.? Furthermore, it has been shown that in 
cholestasis, the bile acid amount in the skin increases? 
and correlates with the occurrence of pruritus.* ? 
Ihe enterohepatic circulation contains a large 
amount of bile acids. In order to lower the serum bile 
salt level in cholestasis, an increase in the biliary excre- 
tion and fecal elimination of bile acids has been at- 
tempted in different ways. Anion exchange resins, 
which form a nonabsorbable complex with bile acids, 
facilitating their fecal excretion, have been reported to 
act favorably on pruritus in cholestasis* ? and also in 
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cholestasis of pregnancy.* '° Phenobarbital has been 
shown to increase the biliary excretion of cholephilic 
anions such as conjugated bilirubin, sulfobromoph- 
thalein, and indocyanin green.''^ ? Phenobarbital has 
also been found to lower serum bile salt levels in chil- 
dren with intrahepatic cholestasis.'* In cholestasis of 
pregnancy a decrease in serum bilirubin levels during 
phenobarbital treatment has been reported." The 
present study attempts to evaluate the effect of both 
cholestyramine and phenobarbital in the treatment of 
pruritus in cholestasis of pregnancy by following serum 
bile acid concentrations during treatment. 


Material and methods 

Twenty pregnant patients complaining of pruitus 
were selected for this study. Clinical data on these pa- 
tients are given in Table I. All of them had elevated 
levels of serum aminotransferases (Table I) and cholic 
and chenodeoxycholic acid (Tables II and III). Eigh- 
teen patients had also elevated levels of serum conju- 
gated bilirubin (Table I). The possiblity of hepatitis was 
ruled out by negative results in the HB,Ag determina- 
tion and in the thymol turbidity test, by an absence of 
elevated y globulin peak in the serum electrophoresis, 
as well as by the absence of general symptoms typical of 
viral hepatitis. Pruritus disappeared and laboratory 
tests became normal within 1 to 2 weeks after labor in 
all cases, confirming the diagnosis of cholestasis of 
pregnancy. 
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Table I. Clinical data on patients studied* 


Laboratory tests at the beginning of treatment 


Age Total | Conjugated 
(yr.) | Para | tus (wk.) | ment (wk.) | ASAT U/L. | ALAT U/L. | pmol/L. pmol/L. — | Delivery (wk.) 
4 
















l 26 l 34 36 100 192 9 37t 3,200 9 
2 25 2 30 33 245 655 9 7 34 2,430 8 
3 36 2 25 28 217 410 13 8 37 2,770 8 
4 32 l 31 35 518 709 17 10 371 3,650 9 
5 30 3 30 34 357 1,030 44 39 35 2,630 6 
6 27 2 34 36 265 435 18 7 387 3,300 9 
7 22 l 33 34 146 386 27 12 371 3,130 9 
8 28 2 24 32 88 172 17 14 371 2,780 9 
9 22 2 27 31 224 297 28 21 39t 3,810 9 
10 32 l 28 31 29] 406 36 29 387 2,820 9 
11 29 l 33 35 138 275 9 6 34 3,700 9 
12 25 l 30 34 201 . 420 7 4 37 3,160 6 
13 34 l 29 35 94 195 11 7 37t 3,270 8 
14 21 2 19 28 225 459 24 19 34 2.180 8 
15 33 l 33 35 209 372 12 9 387 3,290 9 
16 27 1 30 33 138 320 21 15 377 2,730 9 
17 29 3 28 34 75 161 11 7 39t 2,900 9 
18 32 2 25 36 48 106 31 23 387 3,260 9 
19 38 2 27 32 255 700 9 6 36 2,280 9 
20 20 l 32 36 261 336 16 8 377 2,700 10 


*Laboratory values for uncomplicated pregnancies: serum asparate aminotransferase (ASAT) < 40 U/L. (37°), serum alanine 
aminotransferase (ALAT) = 40 U/L. (37°), serum bilirubin: total € 20 mol/L., conjugated = 5 wmol/L. 


tLabor induced because of maternal cholestasis. 


Phenobarbital was used in the first 10 cases. A single tially unchanged. In one case (No. 10) in which the 
100 mg. dose at bedtime was administered to two pa- treatment was continued for 7 weeks, the 1 week values 
tients (Nos. 4 and 5, Table II); the other eight patients of cholic acid were in the range 36 to 21 pmol per liter, 
were given two doses—50 mg. at 4 o'clock and 100 mg. but after 4 weeks of treatment they fell to less than 10 
at bedtime. The treatment period varied from | to 7 pmol per liter. No effect of the phenobarbital treat- 
weeks. Cholestyramine (Questran, Laake OY, Turku, ment could be found on serum aminotransferase and 
Finland) was given in 14 cases. Because of gastrointes- total bilirubin values in these patients. A slight increase 
tinal side effects, treatment was discontinued within 1 of the serum concentrations of conjugated bilirubin 
to 3 days in four patients, and therefore these cases was observed in nine of these 10 patients after 1 week 
were not included in this study. The other 10 patients of treatment (Fig. 1). Itching remained in all patients. 
were given cholestyramine in two or three 4 Gm. doses In two (Nos. 6 and 9, Table II) it became worse. The 
a day for 1 to 4 weeks (Table III). other patients experienced some relief after a less dis- 

Blood samples for bile acid determinations were col- turbed night's sleep. 
lected after overnight fasting, and the serum samples The follow-up of serum bile acid levels during 
were stored at —18* until analyzed. Serum concen- cholestyramine administration is seen in Table III. In 
trations of cholic, chenodeoxycholic, and deoxycholic five of the 10 cases (Nos. 11, 12, 15, 17, and 20) a fall in 
acid were determined by a gas-chromatographic meth- the cholic acid values was found within 1 week of 
od, details of which were described in a recent study.” treatment, but they remained elevated (7 1.4 umol per 

liter) in all cases. An at least temporary fall in the levels 

Results of chenodeoxycholic acid into the range considered to 

Serum concentrations of cholic and chenodeoxy- be normal (x 1.4 umol per liter) was found in all these 
cholic acid during administration of phenobarbital to five cases. In patients Nos. 16 and 19 (Table III) tran- 
10 pregnant cholestasis patients can be seen in Table sient rises in bile acid values were observed despite cho- 
II. A rise in the values of both bile acids was found in lestyramine treatment. In one of these 10 cholestasis 
three (Nos. 1, 2, and 6) and a fall in four (Nos. 3, 4, 5, patients (No. 12, Table III) pruritus disappeared 
and 8) cases after 1 week of treatment. In all cases the completely during treatment. Clear relief from pruri- 
values of cholic acid remained elevated (7 1.4 umol per tus was experienced by an additional two patients (Nos. 


liter). In one case (No. 9) the values remained essen- 16 and 17) within 1 week of treatment, but then the 


1 


Volume N2 
Number5 


Table II. Follow-up of serum bile acid levels during 
the treatment of pruritus with phenobarbital in 
patients with cholestasis of pregnancy* 


Treat- Dose Cholic acid | Chenodeoxycholic 
ment day | (mg./day) | (ymol/L.) acid (jmol/L.) 





l 0 150 14.4 4.9 
3 16.5 5.6 

7 33.8 8.5 

2 0 150 27.4 6.4 
9 59.2 i22 

3 0 150 109 18.1 
4 71.5 122 

7 69.4 10.9 

4 0 100 39.6 7.0 
7 20.3 4.5 

10 28.4 5.4 

5 0 100 41.4 7.2 
3 49.8 8.9 

7 25.3 3.9 

6 0 150 2:9 0.6 
2 4.6 5.2 

4 5.2 1.5 

7 4.8 1.4 

7 0 150 11.3 2.4 
3 9.8 1.7 

5 3.4 1.0 

7 14.3 2.6 

10 3 0.8 

12 19.8 3.4 

14 12.4 2.2 

8 0 150 7.8 2:1 
3 8.6 2.1 

6 3.0 1.2 

8 3.1 0.9 

9 0 150 7.6 1.8 
3 3.8 1.5 

6 11.6 2.7 

9 5.9 1:5 

12 ^3 1.9 

10 0 150 27.4 10.5 
7 36.2 7.8 

10 20.9 6.3 

14 5.3 2.0 

17 26.1 9.] 

2] 9.3 4.1 

24 15.5 4.8 

28 21.4 6.8 

34 7.8 3.9 

37 4.0 1.7 

41 9.7 3.1 

44 3.6 1.6 

50 5.9 1.9 


*The upper limits for normal pregnancies are: 1.4 uumol/ 
L. for cholic and 1.4 umol/L. for chenodeoxycholic acid." 


itching became worse. In the seven cases pruritus con- 
tinued up to delivery without any major changes. No 
effect of cholestyramine treatment could be found on 
the serum values of aminotransferases or on total or 
conjugated bilirubin. 

The percentage changes in the serum concentrations 
of cholic and chenodeoxycholic acid after 1 week of 


pmol; 
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Fig. 1. Serum concentrations of conjugated bilirubin during 
phenobarbital administration in patients with cholestasis of 
pregnancy. The broken line represents the upper limit con- 
sidered to be normal. 


treatment are summarized in Fig. 2. It can be seen that 
the cholestyramine treatment had a more favorable ef- 
fect on the bile acid values than did phenobarbital ad- 
ministration. 


Comment 


In a recent study,'5 we followed serum bile acid levels 
in pregnant cholestasis patients not undergoing treat- 
ment. A considerable fluctuation in the values of cholic 
and chenodeoxycholic acid was found with advancing 
gestation although both remained elevated until deliv- 
ery took place. In the present study, no consistent and 
constant change of serum bile acid levels could be 
found within 1 to 2 weeks of treatment with a 100 to 
150 mg. daily dose of phenobarbital in pregnant cho- 
lestasis patients. The changes found in individual cases 
(Table II) may well be due to a natural fluctuation and 
not the result of treatment. In children with intra- 
hepatic cholestasis Stiehl, Thaler, and Admirand' 
found that a fall in serum bile acid concentrations re- 
sulted from administering a considerably larger dose 
(10 mg. per kilogram) of phenobarbital than that used 
in the present study (2.5 to 3 mg. per kilogram). There- 
fore it is possible that with larger doses of phenobarbi- 
tal a greater effect on serum bile acid concentrations 
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Table III. Follow-up of serum bile acid levels during the treatment of pruritus with cholestyramine in 
patients with cholestasis of pregnancy* 








Cholic acid Chenodeoxycholic Effect 
Dose (Gm./day) Treatment day ( umol/L.) acid (jumol/L.) on itching 
11 12 0 10.3 2.9 
5 9.3 1.3 
7 8.7 1.2 No 
12 8 0 12.8 4.2 
3 1.5 0.6 
6 3.0 1.0 
8 2.] 1.3 Relief 
13 12 0 6.2 2.1 i: 
7 6.8 1.4 No 
14 | 12 0 26.2 4.1 
3 94.8 4.7 
7 99.5 5.9 + 
10 28.6 8.2 
22 20.2 4.8 
25 14.6 4.6 
29 34.2 9.2 No 
15 12 0 11.7 3.0 
3 93 1.3 
7 6.1 1.6 No 
16 8 0 6.1 1.6 
4 2.5 0.9 
7 6.8 1.9 Temporary relief 
11 47.0 6.8 
14 20.0 5.4 
16 12 15 11.5 3.0 
18 6.0 1.9 
20 21.0 3.2 " 
22 11.7 2.2 
17 8 0 20.1 5.1 
4 3.0 0.6 Temporary relief 
] 2] 1x9 1.5 
24 13.1 1.4 
28 12.7 2.8 
18 12 0 11.1 1.5 
2 6.4 0.8 
6 23.4 re. 
8 21.2 9:7 No 
19 12 0 11.5 3.6 
3 14.9 3.0 
7 9.5 3.0 4 
11 25.4 4.4 
14 50.4 7.2 
18 30.1 4.5 
21 14.1 2.8 
25 5.7 ey No 
20 12 0 16.7 2.9 
3 10.8 2.4 
7 3.7 0.9 No 
*Upper limits of serum concentrations of bile acids in normal pregnancy: cholic acid = 1.4 pmol/L., chenodeoxycholic 
acid = 1.4 i. mol/L. l 
" š 
could also have been produced in our patients. This salt metabolism in normal adults, indicating that this ^ 
was not, however, put to the test, because the patients drug is not very effective in this respect. i 
would have been too lethargic during the day. Re- Serum levels of conjugated bilirubin increased slight- 
cently, Ginsberg and Garnick'* did not discover any ly in- nine out of 10 cholestasis patients of the 
effect of phenobarbital on several parameters of bile phenobarbital group. A similar response has been re- N 
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CHOLESTYRAMINE 


Fig. 2. Percentage changes of serum levels of cholic (C) and chenodeoxycholic (CDC) acid after 1 
week of administration of phenobarbital and cholestyramine in patients with cholestasis of preg- 
nancy. The initial values were depicted at 100 per cent (A) and compared to the 1 week value (B) 


calculated as a percentage of the initial value. 


ported in nonpregnant patients with cholestasis in 
whom serum total bilirubin fell simultaneously.'* This 
effect has been explained by a stimulation of this drug 
on glucuronide conjugation of bilirubin.'? Four pa- 
tients in the phenobarbital group had elevated initial 
serum total bilirubin values (Table I). There was no 
consistent change in these during treatment. In icteric 
pregnant cholestasis patients Espinoza, Barnafi, and 
Schnaidt,^ however, found a fall in serum bilirubin 
values during phenobarbital administration. 
Cholestyramine administration does not relieve pru- 
ritus in all patients with cholestatis of pregnancy, al- 
though successful results have been reported in a large 
percentage of cases with cholestyramine* ? or a new 
anion binding resin, PDX-chloride.'? Considerable dif- 
ferences were found among the cholestasis patients in 
their response to lower serum bile salt levels during 
cholestyramine administration in the present study. In 
five of the 10 patients a fall of the bile acid values was 
observed within 1 week of treatment (Fig. 2). In one of 


„these (No. 12, Table III) the serum level of cholic acid 


fell almost to normal and that of chenodeoxycholic acid 
normalized. Pruritus also disappeared in this case. The 
other cases did not respond so well. Bile acid values 
remained elevated up to delivery, and there were epi- 
sodic rises to high levels despite treatment (e.g., Case 


No. 19, Table III). It seems that particularly those pa- 
tients with high initial bile acid values (e.g., Case 
No. 14, Table III) did not respond. In these cases the 
biliary excretion and enterohepatic circulation of bile 
acids may have been decreased to such an extent that 
the resin was unable to augment fecal bile salt elimina- 
tion sufficiently to lower their serum concentrations. 
For the same reason, if there are more severe periods 
of cholestasis, temporary rises in serum bile salt levels 
may occur despite treatment. 

The correlation between the occurrence of pruritus 
and elevated serum bile acid levels is not good. 
Hepatobiliary diseases with elevated serum bile acid 
levels but without pruritus have been reported.” A bet- 
ter correlation has been found between the occurrence 
of pruritus and the bile acid amount in the skin in 
cholestasis patients.^ ? If any treatment results in a 
constant fall in the serum bile acid levels, a subsequent 
fall in their skin content is also to be expected. In vari- 
ous hepatobiliary diseases, considerable rises in serum 
bile acid levels have been found to occur after eating.?! 
These peak levels may considerably increase the skin 
content of bile salts. Therefore, when the effect of the 
various therapeutic agents on pruritus due to disturbed 
bile acid metabolism is studied, analyses of serum bile 
acids in relation to meal times also seem to be indicated. 
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Now theres Semicid. 
control alternatives: e pill can have ~ convenience ol thenewdelivery —. 
systemic , the IUD may | system EUM re 
poem in oan and side effects, me and, therefore, efficacy. 
SA iaphragm is often inconvenient. The 
fuss and mess of foams, creams and Simple and Gentle Enough 
jellies, plus the minor irritations To Assure Compliance. 


Semicid delivers this potent 
spermicide in a convenient, gadget- 
free, one-inch vaginal suppository 

Now there's a sensible that maximizes compliance. Your 
alternative: Semicid. It's a medically e ’ PO ] patient can use it simply, c 
tested, non-hormonal vaginal 20 ax U o, unobtrusively, and only when it is 
suppository that is both safe and — ae . . needed. Once it is digitally inserted, 
effective. In fact, Semicid contains Semicid forms an effective 
the maximum recommended 100 spermicidal barrier within 15 
mg. level of nonoxynol-9, the long- minutes. Women using the product 


recognized standard of spermicidal found S emicid non-irritating. 
- efficacy. Semicid is non-staining and has no 


U.S. Clinical Study Proves unpleasant taste or odor. 


M 1 When you consider all that — 
Semicid Safe and Effective. the safety, efficacy, and convenience 
In a recent U.S. clinical study,* 


of this vaginal contraceptive — you 
326 women were monitored for a 


can see why your patients will 
total of 4890 women-months. This continue to use Semicid once they 
study was conducted by a 


have tried it. Use only as directed. 
gynecologist and was carefully 


*Data on file, Whitehall Laboratories 
reviewed by an independent 


: j Semicid Vaginal Contraceptive Suppositories 
gynecological group. In comparing For LJ Additional information 


sometimes caused by the other 
vaginal suppository often discourage 
-= compliance. 
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shown to be effective in the 
prevention of pregnancy. 
Patient acceptance was also 
-—" very high. In fact, 8596 of those 
clinically evaluated were so satisfied, 
they planned to continue to use 
Semicid after the study was 
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Tri-vaginitis effectiveness C 


kills all three pathogens that usually cause infectious vaginitis— . 
monilia, Trichomonas and Haemophilus vaginalis 


The broad-spectrum microbicidal action 
of BETADINE Microbicides kills all three 
pathogens that usually cause infectious 
vaginitis—monilia, Trichomonas and 
Haemophilus vaginalis. Agents that are 
aimed against only one specific pathogen 
may encourage emergence of others— 
but BETADINE Microbicides Vaginitis 
Regimen effectively attacks both single 
and mixed infections. 


Effective, yet gentle 

BETADINE Microbicides maintain micro- 
bicidal action in the presence of blood, 
serum and vaginal secretions. They are 
virtually nonirritating to vaginal mucosa 
and do not stain skin and natural fabrics. 


Easy-to-follow regimen 


In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution 
which is promptly and decisively micro- 
bicidal. Prescribe BETADINE Vaginal Gel* 
(povidone-iodine), one applicatorful of 
which is to be inserted each night, followed 
the next morning by BETADINE Douche 
in therapeutic concentration. After two 
weeks of therapy, the patient may be 
instructed to return for an office visit. In 
more resistant cases, the regimen may 
be continued through 1 or 2 cycles, 

if necessary. 


*BETADINE Vaginal Gel (povidone-iodine) has been 
evaluated as possibly effective for use in the management 
of Trichomonas vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis. 


Purdue Frederick 
€ Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 
211178 B9044 


See adjoining page for prescribing information. 
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BETADINE: Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag oi 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) ES CUR ee squeezable, plastic syringe 

ttle 

" Anatomically-correct cannula 

4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 






Based on a review of this drug by the National 
Academy of Sciences— National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 
in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 

» Final classification of the less-than-effective 

indications requires further investigation. 










Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 
© Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
9777 A8795 











Thrombosis 
and Urokinase 


Proceedings of the Serono Foundation 
Symposium No. 9 


Edited by R. PAOLETTI and S. SHERRY 


The use of urokinase for the managemer 
of thrombo-embolic disorders is increasiny 
at a rapid rate. Consequently, the symposiun 
on urokinase, held in Rome from Octobe 
30th to November 1st, 1975, was particularh 
timely. This monograph is an edited versioi 
of the international symposium which was tht 
first to bring together the hitherto widely dis 
persed knowledge on the therapeutic actior 
of the substance. It deals with the purifica 
tion, biochemistry, actions, pharmacology 
and application to clinical medicine of uro 
kinase and also its role in the broader per 
spective of the physiology of fibrinolysis anc 
thrombolytic therapy. All doctors should finc 
this book essential reading, but it will be par. 
ticularly valuable to those specialising ir 
haematology, cardiology, and urology. The 
pharmaceutical industry and certain bio- 
chemists will also discover much that is use- 
ful and stimulating in this work. 

1977, 258 pp., $16.00 ISBN: 0-12-544960-7 


Hormonal 
Contraceptives, 
Estrogens and 
Human Welfare 


Edited by MARIAN CLEEVES DIAMOND and 
CAROL CLEAVES KORENBROT 


CHAPTER HEADINGS: Oral Contraceptives 
and Future Alternatives. Biological Back- 
ground to Oral Contraceptives and Male 
Contraception. Estrogens, Oral Contracep- 
tives, and Cancer. Impact of the Pill on 
Human Behavior. 

1978, 158 pp., $12.50 ISBN: 0-12-214750-2 


Send payment with order and save postage and han- 
dling charge. Prices are subject to change without 
notice. 
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A Subsidiary of Harcourt Brace Jovanovich, Publishers 
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Py SELECT THE 


“DIRECTION OF HER 
ORAL CONTRACEPTIVE 


DOSAGE 


For almost complete effectiveness 
-and predictable cycle control 


LOW/ER DOSE 


OVCON-35 


21 peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 


” Carefully developed lower dose oral contraceptive’ 


* contains ethinyl estradiol — the preferred estrogen for sub-50 mcg. 


combinations 
* lowest norethindrone content of any combination oral contraceptive 


* protection rate of 98.4% (method effectiveness) 
* low incidence of common estrogenic and progestogenic side effects 


OVCON-35...the trend setter in lower dose oral contraception 


Mead dings PHARMACEUTICAL DIVISION 


1. Data on file, Mead Johnson Pharmaceutical Division 





Please see following page for brief summary of prescribing information. 
Lo \ 


37 


597^ 





Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
tions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein throm- 
bophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 4) Known or 
Suspected carcinoma of the breast. 5)Known or suspected estrogen dependent neoplasia. 
Moonsemsed abnormal genital bleeding. 7) Known or suspected pregnancy. 

arnings: 











Cigarette smoking increases the risk of serious cardiovascular side effects from oral con- 
traceptive use. Women who use oral contraceptives should be strongly advised not to 
smoke. Use of oral contraceptives is associated with increased risk of several serious con- 
ditions, including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, hypertension. Practitioners prescribing oral contraceptives should be 
familiar with the following information relating to these risks. 








1) Thromboembolic Disorders and Üther Vascular Problems. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These stucies esti- 
mate that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these 


. diseases without evident cause. In a study of cerebrovascular disorders in women with and without 
. predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 


nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conducted in the 
United Kingdom found that the greater the number of underlying risk factors for coronary artery dis- 
ease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 


- an oral contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 


factor. In terms of relative risk, it has been estimated that oral contraceptive users who do not smoke 
(smoking considered a major predisposing condition to myocardial infarction) are about twice as likely 
to have a fatal myocardial infarction compared to nonusers who do not smoke. Oral contraceptive users 
who smoke have about a 5-fold increased risk of fatal infarction compared to users who do nct smoke 
but about a 10- to 12-fold increased risk compared to nonusers who do not smoke. The amount of 
smoking is a very important factor. British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives; 
preparations containing 100 mcg. or more of estrogen were associated with a higher risk of throm- 
boembolism than those containing 50-80 mcg. of estrogen. The relative risk of thromboembolic dis- 
ease associated with progestin-only oral contraceptives has not been determined. Cases of throm- 
boembolic disease have been reported in women using progestin-only products, and they should not be 
presumed to be risk-free. The overall excess mortality rate annually from circulatory diseases for oral 
contraceptive users was estimated to be 20 per 100,000 (ages 15-35, 5/100,000; ages 35-44, 
33/100,000; ages 45-49, 140/100,000), the risk being concentrated in older women, in those with a 
long duration of use, and in cigarette smokers. The highest risk was found in heavy cigarette smokers 
(15 or more cigarettes per day) who used oral contraceptives and were aged 40 or older. Women who 
smoke should be advised not to use oral contraceptives. The use of oral contraceptives in women over 
age 40 with other risk factors is not recommended. The mortality associated with all of the methods of 
birth control is low compared to the risk of childbirth, with the exception of oral contraceptive users 
who smoke and are over age 40. The lowest mortality is associated with the condom or diaphragm 
backed up by early abortion. The risk of thromboembolic and thrombotic disease associated with oral 
contraceptives increases with age after approximately age 30 and for myocardial infarction is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, 
and especially by cigarette smoking. The physician and the patient should be alert to the earliest 
manifestations of thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embo- 
lism, cerebrovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis). 
Should any of these occur or be suspected, the drug should be discontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with an 
increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions. There have been re- 
ports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of 
oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, partial or 
complete loss of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions, 
and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. Long term administra- 
tion of either natural or synthetic estrogen in certain animal species increases the frequency of car- 
cinoma of the breast, cervix, vagina and liver. In humans, one study investigated the first 21 cases of 


¿endometrial adenocarcinoma in women on oral contraceptives reported to a registry. Of those women 


without predisposing risk factors for this disease, nearly all occurred in women who had used a se- 
quential oral contraceptive. No evidence has been reported suggesting an increased risk of endometrial 
cancer in users of conventional combination or progestin-only oral contraceptives. No increase in 
breast cancer in women taking oral contraceptives has been reported although one study reported an 
increased risk of breast cancer in subgroups of women treated using oral contraceptives with docu- 
mented benign breast disease. There is at present no confirmed evidence from human studies cf an in- 
creased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women tak- 
ing oral contraceptives is essential. In all cases of undiagnosed persistent or recurrent abnormal 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocystic disease or abnormal 
mammograms should be monitored with particular care if they elect to use oral contraceptives. 
4) Hepatic Adenoma. Benign hepatic adenomas have been found to be associated with the use of oral 
contraceptives. One study reported a higher risk associated with oral contraceptive formulations with 
high hormonal potency. Although benign and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short term as well as long term users 
of oral contraceptives. Two studies relate the risk with duration of contraceptive use, the risk being 
much greater after 4 or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it 
should be considered in women presenting abdominal pain and tenderness, abdominal mass, or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5) Use in Pregnancy, 
Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnormalities have been reported 
to occur in the offspring of women who have taken progestogens and/or estrogens during pregnancy. 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing irf'later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. A high percentage of such exposed women (30% to 90%) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histologically benign it is not known 
whether this condition is a precursor of vaginal malignancy. Male children so exposed may develop ab- 
normalities of the urogenital tract. Similar data are not available with the use of other estrogens but it 
cannot be presumed that they would not induce similar changes. The data suggest that the risk of limb 
reduction defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female 
sex hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications and there is no evi- 
dence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing oral 
contraceptive therapy. Embryos with these anomalies are virtually always spontaneously aborted. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stop- 
ping oral contraceptives is unknown. It is recommended that for any patient who has missed two con- 
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secutive periods, pregnancy should be ruled out before continuing the contraceptive regimen. If the pa- 
tient has not adhered to the prescribed schedule, the possibility of pregnancy should be considered at 
the time of the first missed period and further use of oral contraceptives should be withheld until preg- 
nancy has been ruled out. If pregnancy is confirmed the patient should be apprised of the potential 
risks to the fetus and the advisability of pregnancy continuation should be discussed in light of these 
risks. It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting to 
conceive. Many clinicians recommend three months. Administration of progestin-only or progestin- 
estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6) Gall Bladder Disease. Studies have reported an increased risk of surgically confirmed gallbladder 
disease appearing after one year of oral contraceptive use and doubling of the risk after 4 or 5 years of 
use. 7) Carbohydrate and Lipid Metabolic Effects. A decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic pa- 
tients should be carefully observed while receiving oral contraceptives. Increased serum levels of 
triglycerides and total phospholipids have been observed in oral contraceptive users. The clinical sig- 
nificance of this observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood 
pressure has been reported in women receiving oral contraceptives. The prevalence of hypertension in 
oral contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the re 
ported prevalence in the first year. Women who previously had hypertension during pregnancy may De 
more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. The 
onset or exacerbation of migraine or development of headache of a new pattern which is recurrent, per- 

sistent or severe, requires discontinuation of oral contraceptives and investigation of the cause 

10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent reasons for 
patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleed- 
ing from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recur- 

rent abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out preg- 
nancy or malignancy. If pathology has been excluded, time or change to another formulation may solve 
the problem. Changing to an oral contraceptive with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk 
of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or 
young women without regular cycles may have a tendency to remain anovulatory or to become amenor- 

rheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. 
Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. However, in oral con- 

traceptive failures, the ratio of ectopic to intrauterine pregnancies is higher than in women not using 
oral contraceptives since the drugs are more effective in preventing intrauterine rather than ectopic 
pregnancy. The higher ectopic-intrauterine ratio has been reported with both combination products and 
progestin-only oral contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of mothers receiving these drugs. The long-range effect 
to the nursing infant cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 

contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 

pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 

traceptives should not be prescribed for longer than 1 year without another physical examination being 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 

leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 

observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral con- 

traceptives may cause some degree of fluid retention, conditions which might be aggravated by fluid 

retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma re- 

quire careful observation. 5) Patients with a past history of jaundice during pregnancy have an in- 

creased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in 

any patient receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with caution in 

such patients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism 

which may result in a relative pyridoxine deficiency. The clinical significance of this is yet to be deter- 

mined. 8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate 

subsequent pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral 

contraceptive therapy when relevant specimens are submitted. 10) Certain endocrine and liver function 

tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased 

sulfobromophthalein retention. b. Increased prothrombin and factors VII, Vill, IX, and X; decreased anti- 

thrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 

globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 

iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting 

the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 

response to metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and 

has been made available for distribution by the pharmacist. 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 

associated with concomitant use of rifampin. A similar association has been suggested with barbitu- 

rates, phenylbutazone, phenytoin sodium and ampicillin. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 

with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 

thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital anomalies. There is 

evidence of an association between the following conditions and the use of oral contraceptives, 

although additional confirmatory studies are needed: Mesenteric thrombosis; benign hepatomas; 

neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have 
been reported in patients receiving oral contraceptives and are believed to be drug related: Nausea 

and/or vomiting, usually the most common adverse reactions, occur in approximately 10% or less of 

patients during the first cycle (Other reactions, as a general rule, are seen much less frequently or only 

occasionally.); gastrointestinal symptoms (such as abdominal cramps and bloating); breakthrough 

bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and after treatment; 

temporary infertility after discontinuance of treatment; edema; chloasma or melasma which may per- 

sist; breast changes (tenderness, enlargement, and secretion); change in weight (increase or 
decrease); change in cervical erosion and cervical secretion; possible diminution in lactation when 

given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 

rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. The follow-* 
ing adverse reactions have been reported in users of oral contraceptives, and the association has been 

neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact lenses, change in 

corneal curvature (steepening), cataracts, changes in libido, chorea, changes in appetite, cystitis-like 

syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme, 

erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 

Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 

of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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Patterns of human fetal breathing activity at 
34 to 35 weeks' gestational age 


JOHN PATRICK, M.D.* 
RENATO NATALE, M.D.** 
BRYAN RICHARDSON, M.D. 


London, Ontario, Canada 


Continuous measurements of human fetal breathing movements at 34 to 35 weeks' gestational age 
were made with an ultrasonic real-time scanner for periods of 24 hours in 11 women. A significant 
increase occurred in fetal breathing activity during the second and third hour following meals and 
this pattern apparently followed an increase in maternal plasma glucose concentration. There was a 
prolonged significant increase in fetal breathing activity between 0100 and 0700 hours. Increases in 
E human fetal breathing activity accompanied by increased gross fetal body movements occurred for. 

Dt periods of 20 to 60 minutes out of every 1.0 to 1.5 hours of observation time. It was concluded that 
the percentage of time spent breathing by normal fetuses was related to time of day and maternal 
meals. The alternating changes of fetal activity and inactivity observed may represent biologic 
changes of sleep state in the human fetus in utero at 34 to 35 weeks’ gestational age. It will be 
important to account for these three patterns of fetal breathing activity in clinical studies which 
examine the usefulness of fetal breathing movements in assessing fetal health. (AM. J. OBSTET. 
GYNECOL. 132: 507, 1978.) 


FETAL BREATHING movements may be an indicator 

of fetal health during pregnancy.’ Human fetuses 

make episodic rapid irregular breathing movements 

about 30 per cent of the time when observed with 

real-time ultrasonic scanners.^ * An increase in fetal 

breathing movements in fetuses at 34 to 35 weeks' ges- 
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tational age has also been reported following the noon 
meal.* 

If fetal breathing movements are to become a useful 
indicator of fetal health it will be important to docu- 
ment biologic patterns of fetal breathing movements 
and to understand factors which might normally 
influence the activity of human fetal breathing move- 
ments. The purpose of this study was to define the 
range of normal fetal breathing activity during 24 hour 
periods and to determine the length of recording tinie 
required to assess patterns of human fetal breathing 
movements. 


Methods 


Patients. Informed consent was obtained from 11 
healthy pregnant women at 34 to 35 weeks' gestational 
age. Fetal outcome confirmed gestational age and the 
good health of fetuses studied (Table I). The average 
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Table I. Clinical data of fetal outcome 







Gestation 
at birth 
(wk.) 


Gestation 
at study 










Wt. | Placental | Apgar at Po, 
Sex | (Gm.) | wt. (Gm.) | 5 min. (mm. Hg) | (mm. Hg) 
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Umbilical arterial cord blood 


22 






Pco, 





l 34 42 F 3,460 730 45 7.28 | 20.6 —6 

2 35 39 M 3,030 600 9 13 47 7.24 19.5 2] ee 

3 34 39 F 3,280 590 10 31 34 7.36 18.5 19.5 ag) os 

4 35 41 M 3,200 510 9 20 30 7.22 11.9 12.9  —-14.6 

5 35 41 F 3,830 800 9 28 22 7.35 17.5 18.5 —7.0 

6 35 42 M 3,680 700 10 17 26 7.22 10.3 113 5-16.06 

7 35 42 M 4,040 — 10 24 39 7.24 18.5 19.6 *17.0 

8 35 41 F 2,860 530 9 23 40 7.30 19.6 20.7 —6.0 

9 35 40 M 3,500 800 9 12 24 7.20 9.2 10.1 —18 
10 35 40 M 4,180 560 9 — — — — — — 
11 29 38 M 3,200 660 9 — — — — — — 
Mean 3,478 648 9:3 20.4 34.1 7.27 16.2 17.3 -9.8 
S.D. 418 106 0.5 6.6 9.2 0.06 4.4 4.6 4.9 
S.E.M. 126 34 0.1 2.2 3.1 0.02 1.5 1.5 1.6 





Table II. Mean carbohydrate, protein, fat, and 
caloric intake of patients at breakfast, lunch, 


and supper 
Breakfast Lunch Supper 
(0800 hours) | (1200 hours) | (1700 hours) 
Carbohydrate (Gm.) 70.8 67.9 64.8 
Protein (Gm.) 29.5 28 34.3 
Fat (Gm.) 25.9 28.1 29.6 
Total (K calories) 630 637 659 


weight of fetuses at delivery was 3,478 grams and the 
average Apgar score at 1 minute was 8.5 and at 5 min- 
utes was 9.3. No Apgar score was less than 7 at | or 5 
minutes. The average umbilical arterial Po, was 20.4 
mm. Hg, the Pco, was 34.1 mm. Hg, and the pH was 
7.27. There was no umbilical cord arterial pH less than 
7.20. Fetus No. 1 was delivered during labor by cesar- 
ean section for cephalopelvic disproportion and fetus 
No. 6, a breech presentation, was delivered by cesarean 
section for failure to progress. None of the 11 fetuses 
developed fetal distress during labor. 

Experimental design. Eleven patients were studied 
continuously for 24 hours. Six of the patients were 
studied from 2000 to 2000 hours the following day and 
5 were studied from 0800 to 0800 hours the following 
day. Data were presented on the 11 cases as grouped 
means because there was no significant difference in 
patterns of fetal breathing movements observed in pa- 
tients studied from 2000 hours as compared to patients 
studied from 0800 hours. Patients rested in bed in a 
quiet room exposed to normal daylight and darkness. 
The women were given 800 K-calorie meals at 0800, 
1200, and 1700 hours. The actual amounts of carbo- 
hydrate, fat, and protein ingested were recorded 


(Table II). No other food was given to patients. Smok- 
ing was not permitted during the study by patients 
or observers. 

A continuous slow infusion of 0.9 per cent sodium 
chloride was used to keep open an intravenous line 
during the study. Free-flowing maternal peripheral 
venous blood was sampled hourly during the 24 hour 
recording period. In addition, following each meal, 
samples were taken every 30 minutes for a period of 2 
hours. Blood for glucose determinations was placed in 
tubes containing 14 mg. of potassium oxaloacetate and 
17.5 mg. of sodium fluoride and at the end of each 
study plasma was analyzed as a batch by the Hoffman 
method of ferricyanide reduction in an AutoAnalyzer 
Model 1. The coefficient of variation for the assay was 1 
per cent. 

Analysis of fetal breathing movements. Observa- 
tions of fetuses were made with the ADR real-time 
scanner.* The transducer operated at a frequency of 
3.5 MHz with an average intensity of 0.045 milliwatts 
per square centimeter and was held by a device de- 
veloped in our laboratory.? Images present on the dis- 
play screen were viewed on an 11 inch video monitor? 
and segments of video display were recorded on a 1 
inch video tape recorder: for detailed analysis. 

Individual fetal breathing movements were identi- 
fied on the video monitor and coded on a chart re- 
corder§ with an event marker. The instantaneous rate 
of successive fetal breathing movements was measured 


*Model 2130, Advanced Diagnostic Research Corporation, 
Tempe, Arizona. : 


TElectrohome Ltd., Canada. 
£U.V. 340, Sony Corporation, Japan. 


$Model 7A, Grass Instrument Company, Quincy, Mas- 
sachusetts. 
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% TIME SPENT BREATHING 
ORIGINAL RECORDING 


Fig. 1. Percentage of time spent breathing detected by differ- 
ent observers in randomly selected 1 hour videotaped seg- 
ments was plotted against the percentage of time spent breath- 
ing from the original chart recording. The correlation 
coefficient was 0.94 and the average percentage variability 
among observers when compared to the original chart record- 
ing was —2.5 per cent. 


from the event marker with a tachometer* which was 
calibrated to present a scale from 20 to 250 breaths per 
minute. The time during which gross fetal movements 
occurred was indicated on.a chart recorder by a second 
event marker. 

Measurements of time during which fetal breathing 
movements occurred did not include episodes of apnea 
or gross fetal body movements. Apnea was defined as 
the absence of fetal breathing movements for 6 seconds 
or more and did not include episodes of gross fetal 
body movements. Gross fetal body movements were 
identified as fetal activity sufficient to prevent recogni- 
tion of fetal breathing movements. The mean hourly 
respiratory rate was calculated from measurements of 
rate made every 25 seconds during fetal breathing 
episodes. Portions of records which could not be ana- 
lyzed due to technical failures or patient interruptions 
were not included in the analysis and made up 8.7 per 
cent of total time. 

Measurements of fetal breathing movements, gross 
fetal body movements, and apnea were calculated each 
hour of the 264 hours of observation time. Results 
presented represent grouped means and standard 
error of the means for each hour of the recording 


*Model 4522A, Devices Instruments Ltd., Hertfordshire, 
England. 
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Fig. 2. The percentage of time spent breathing ( + S.E.M.) by 
11 fetuses at 34 to 35 weeks each hour of the day. Mothers 
were given meals at 0800, 1200, and 1700 hours. Fetuses 
made breathing movements a greater percentage of the time 
during the second and third hours following breakfast, lunch, 
and supper. There was a prolonged significant increase in the 
percentage of time spent breathing between 0100 and 0700 
hours. 


period in the 11 fetuses. Significance was determined 
by the use of a t test for small samples with variance not 
assumed to be equal as described by Bailey.® 

Variation in detection of fetal breathing movements 
by different observers. In order to study variation be- 
tween observers in detection of human fetal breathing 
movements, randomly selected 1 hour segments of 
human fetal breathing activity were video taped and 
investigators taking part in the study independently 
analyzed each video taped segment. Fig. 1 demon- 
strates the analysis of these data by plotting the per- 
centage time spent breathing detected by different ob- 
servers involved in the study against the percentage of 
time spent breathing from the original chart recording. 
The correlation coefficient was 0.94 and the average 
percentage variability among observers when com- 
pared to the original chart recording was —2.5 per 
cent. 


Results 


Longitudinal scanning of each fetus permitted con- 
tinuous observation of fetal chest and abdominal wall 
echoes. During apnea and between each two fetal 
breaths the chest walls were at rest. When fetal breath- 
ing movements occurred, anterior fetal chest wall 
echoes moved inward and anterior fetal abdominal wall 
echoes moved outward as described previously by Pat- 
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Fig. 3. Maternal plasma glucose concentrations were mea- 
sured 31 times during the 24 hour observation period. Peak 
glucose concentrations occurred at 0900, 1300, and 1800 
hours. Glucose concentrations declined steadily from 2000 
hours and were lowest at 0730 hours in the morning. 


rick and associates.* The paradoxical movements of an- 
terior fetal chest and abdominal walls permitted 
identification of each breath during passive fetal activ- 
ity and isolated fetal limb movements. Breathing 
movements, however, could not be detected during 
fetal rolling or stretching movements and these periods 
were defined as gross fetal body movements. The mean 
hourly percentage of time during which the 11 fetuses 
made gross fetal body movements was 9.8 + 0.7 per 
cent (S.E.M.). 

The 11 fetuses made breathing movements 31.8 + 
1.8 per cent of the time on average during the 24 hour 
study periods (range, 21.6 to 39.0 per cent). The per- 
centage of time spent breathing during any one hour 
of the 264 hours of observation time varied from 0 to 
86.0 per cent. The mean hourly rate of fetal breathing 
movements during episodes of breathing was 44 
breaths per minute and did not change significantly 
with the time of day. 

Successive episodes of breathing movements were 
separated by periods of apnea and/or periods of gross 
fetal body movements. Absence of fetal breathing 
movements was observed for up to 108 minutes in this 
analysis of 11 patients. During the 264 hours of record- 
ing time there were 16 one-hour periods during which 
time there was less than 1 minute of fetal breathing 
observed and 5 two-hour periods during which time 
there was less than 1 minute of fetal breathing ob- 
served. 

Thirty episodes of fetal hiccoughs were observed 
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during the 264 hours of observation time in 11 fetuses. 
These movements were distinguished from usual fetal 
breathing movements by rapid large inward and out- 
ward movement of fetal chest wall echoes as described 
by Patrick and associates.* Each fetus experienced two 
to four episodes of hiccoughs during the 24 hour ob- 
servation period. Episodes of hiccoughs were not re- 
lated to time of day and lasted 11.1 minutes on average 
(range, 3.3 to 31.2 minutes). 

The percentage of time spent breathing by fetuses in 
this study was related to ingestion of food by mothers 
(Fig. 2). There was a significant increase in fetal breath- 
ing activity during the second and third hour following 
maternal meals. From 0700 to 0900 hours fetuses 
breathed 22.6 + 4.6 per cent of the time and this in- 
creased significantly to 40.0 + 4.2 per cent of the ume 
from 0900 to 1100 hours (P < 0.01). Fetuses made 
breathing movements 30.0 + 4.7 per cent of the time 
from 1100 to 1300 hours and breathing movements 
increased significantly to 43.8 + 3.9 per cent of the 
time at 1300 to 1500 hours (P + 0.05). At 1600 to 1800 
hours fetuses made breathing movements 13.5 + 3.1 
per cent of the time and this increased significantly to 
26.5 + 2.9 per cent of the time at 1800 to 2000 hours 
(P + 0.01). Therefore during the second and third 
hour following breakfast, lunch, and supper there was 
a significant increase in the percentage of time spent 
breathing by the 11 fetuses. 

Maternal peripheral venous plasma glucose concen- 
trations increased significantly after each meal (Fig. 5). 
Glucose concentrations rose from 82.7 + 1.4 mg. per 
100 ml. at 0730 hours to 130.7 + 5.5 mg. per 100 ml. at 
0900 hours (P << 0.001). At lunch, glucose concen- 
trations rose from 92.8 + 3.4 mg. per 100 ml. at 1130 
hours to 111.5 + 4.0 mg. per 100 ml. at 1300 hours 
(P < 0.01). Before supper, glucose concentrations were 
86.8 + 3.0 mg. per 100 ml. at 1630 hours and rose to 
110.1 + 4.0 mg. per 100 ml. at 1800 hours (P « 0.001). 
Glucose concentrations declined steadily from 2000 
hours and were lowest at 0730 hours. 

Peak maternal plasma glucose concentrations were 
observed 1 hour after mothers began each meal. The 
glucose peak following breakfast was significantly 
greater than that following lunch or supper (Fig. 3). 
Carbohydrate and total caloric intakes were not 
significantly different at breakfast, lunch, or supper 
(Table II). Similar amounts of readily absorbable sugar 
were ingested at each of the three meals. Peak glucose 
concentrations preceded the significant increase in 
fetal breathing activity which occurred during the sec- 
ond and third hour following breakfast, lunch, and 
supper. 

A second pattern in fetal breathing activity was ob- 
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Fig. 4. Continuous chart recordings of event markers representing individual fetal breathing 
movements and gross fetal body movements observed over 4% hours in a 35 week human fetus. 
During each 90 minute interval there was a period of increased fetal breathing movements and 
increased gross fetal body movements. Successive periods of increased fetal breathing movements 
and gross fetal body movements were separated by periods of apnea and absence of gross fetal body 


movements. 


served. It consisted of a prolonged significant increase 
in the percentage of time spent breathing between 
0100 and 0700 hours (Fig. 2). Fetuses made breathing 
movements 44.1 + 2.7 per cent of the time from 0100 
to 0700 hours and this was significantly greater than 
the mean percentage of time spent breathing over the 
entire 24 hour period, which was 31.8 + 1.8 per cent 
(P « 0.001). This was the time of day when mothers 
were asleep. During the night, the patterns of in- 
creased fetal breathing activity observed were not 
changed when mothers got up to go to the bathroom or 
changed position in bed. 

A third pattern in fetal breathing activity became ap- 
parent on careful examination of slow chart recordings 
during the 24 hour recording periods. This pattern 
occurred in some patients with a periodicity of about 
1.0 to 1.5 hours and was characterized by an increase 
in fetal breathing activity accompanied by increased 
gross fetal body movements for a period of 20 to 60 
minutes out of every 1.0 to 1.5 hours of observation 
time. A continuous 4.5 hour recording of event markers 
indicating fetal breathing movements and gross fetal 
body movements is shown in Fig. 4. During each 90 min- 
ute interval there was a period of increased fetal breath- 
ing movements and increased gross fetal body move- 
ments. Successive periods of increased fetal breathing 
movements and gross fetal body movements were 
separated by periods of apnea and absence of gross 
fetal body movements. During the second 90 minute 
interval in Fig. 4, there was significantly increased fetal 


breathing activity which represented the typical in- 
crease measured at 0900 to 1100 hours following 
breakfast. These data suggested that periods of fetal 
breathing movements occurred during periods of gross 
fetal body movements. The increased fetal breathing 
movements observed following meals represented an 
increase in the amount of fetal breathing during a 
period of gross fetal body movement rather than a 
change in the cycle of fetal breathing activity and gross 
fetal body movements. 


Comment 


This study demonstrated an increase in human fetal 
breathing activity during the second and third hour 
following breakfast, lunch, and supper. The increased 
maternal plasma glucose concentrations which fol- 
lowed each meal preceded the increase in fetal breath- 
ing activity observed after each meal. Boddy, Dawes, 
and Robinson? demonstrated, using A-scan ultrasound, 
that human chest wall movements were significantly 
increased following intravenous glucose infusions to 
mothers. Natale, Patrick, and Richardson? demon- 
strated that the maximum increase in fetal breathing 
activity occurred 1 hour following peak glucose con- 
centrations in maternal plasma and 105 minutes follow- 
ing the maternal oral glucose load. It is therefore con- 
cluded that increases in human fetal breathing activity 
normally seen following meals do not occur if women 
are not fed or given glucose between 0800 and 1300 
hours. 
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A prolonged significant increase in human fetal 
breathing activity occurred between 0100 and 0700 
hours. This was not related to increases in maternal 


plasma glucose concentrations. The overnight increase 


in fetal breathing activity might reflect part of a circa- 
dian rhythm in human fetuses at 34 to 35 weeks' gesta- 
tional age. It is unlikely that experimental design pro- 
duced this observation. The pattern of prolonged 
significant increase in human fetal breathing activity 
between 0100 and 0700 hours was observed in fetuses 
studied from 0800 to 0800 hours the following day as 
well as in fetuses studied from 2000 to 2000 hours the 
following day. The fact that the pattern of increased 
fetal breathing activity during the late night hours was 
not interrupted by mothers getting up to go to the 
washroom or changing position in bed suggested that 
factors such as movement, light, and noise may not 
have been a major reason for this observation. It re- 
mains to be seen whether hormones and substrates 
such as melatonin, adrenal corticoids, and free fatty 
acids might have some influence on the apparent cir- 
cadian pattern observed in this study. 

There is increasing evidence that circadian rhythms 
exist during fetal life. Boddy, Dawes, and Robinson? 
measured a circadian rhythm in fetal breathing 
movements in chronic fetal lamb preparations. Dalton, 
Dawes, and Patrick? measured circadian rhythms in 
fetal heart rate and fetal heart rate variability in 
chronic fetal lamb preparations. Recently, Harbert’? 
has reported the presence of circadian rhythms in 
chronic rhesus monkey preparations. He observed that 
uterine blood flow was maximal during periods of 
darkness and minimal during the daylight hours. He 
also observed that intra-amniotic pressure followed a 
carcadian pattern with maximal uterine activity occur- 
ring during the daytime and minimal uterine activity 
during darkness. These observations in animal models 
combined with the present observations made on 
human fetuses point out the importance of considera- 
tion of circadian rhythms in interpretation of various 
measurements made on pregnant women and their 
fetuses. 

Periods of increased fetal breathing movements and 
increased gross fetal body movements lasting 20 to 60 
minutes occurred every 1.0 to 1.5 hours and successive 
periods of increased fetal breathing movement and in- 
creased gross fetal body movement were separated by 
periods of apnea and fetal inactivity. These periodicities 
of fetalactivity may have represented fetal sleep states in 
utero. Sterman and Hoppenbrouwers'? measured fetal 
activity using pressure sensitive electrodes on the ma- 
ternal abdomen. They reported peaks and troughs in 
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fetal activity and noted, in some fetuses, increases in 
fetal movement which occurred every 80 to 110 min- 
utes and coincided with periods of rapid eye movement 
sleep in the mothers. The data of Sterman and Hop- 
penbrouwers suggested that overnight, periodic in- 
creases in fetal movement might be in some way related 
to maternal sleep state. In the present study, periods of 
increased gross fetal body movement were observed 
every 1.0 to 1.5 hours both day and night over the 24 
hour observation period. Kleitman" has proposed that 
a basic rest-activity cycle is present in human beings 
during periods of sleep and wakefulness. Orr and 
Hoffman" reported the presence of a 90 minute bio- 
rhythm in resting adult human heart rate over 23 hour 
recording periods. Although no measurements of ma- 
ternal rest-activity cycles were made in the present 
study, it is possible that rest-activity cycles measured in 
fetuses over 24 hour periods were in some way related 
to basic rest-activity cycles in their mothers. 

In newborn infants it is possible to make direct mea- 
surements of activity states. Under neutral conditions 
the newborn infant sleeps about 90 per cent of the 
time." Prechtl'® has defined two states of sleep in neo- 
nates. State 1 (quiet sleep) was characterized by tonic 
activity of muscles, absence of gross movements, and an 


- occasional startle with characteristic EEG, heart rate, 


and respiratory rate patterns. State 2 (active sleep) was 
characterized by gross movements of one limb or gen- 
eralized body and head movements. The generalized 
body and head movements were either coordinated 
stretches or irregular writhing movements. In addition, 
during State 2 there were characteristic EEG, heart 
rate, and respiratory rate patterns. Prechtl also de- 
scribed three states during wakefulness but neonates 
were awake only 10 per cent of the time. During sleep 
in healthy newborn infants, cyclic changes betweeen 
State 1 (quiet sleep) and State 2 (active sleep) occurred. 
The descriptions of state changes during sleep in 
healthy neonates may relate to observations made on 
fetuses during the present study. The periods of in- 
creased gross fetal body movements separated by 
periods of absence of gross fetal body movements may 
have represented cycles of active and quiet sleep in the 
fetuses. It was interesting that fetal breathing move- 
ments seemed to occur during periods of gross fetal 
body movements. In chronic fetal lamb preparations it 
has been demonstrated that rapid irregular fetal 
breathing movements occurred only during rapid eye, 
movement (active) sleep.'* Therefore, the present 
study suggested that a similar relationship between 
fetal breathing movement and active sleep may be 
present in human subjects. It will be important in fu- 
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ture studies of human fetal breathing activity to make 
allowance for the cycles of human fetal breathing ac- 
tivity in experimental designs. 

It was reported by Boddy and Dawes! that prolonged 
apnea may be a clinical indicator of poor fetal health. 
The mean daily percentage of time spent breathing by 
fetuses in this study was 31.8 + 5.9 per cent. There 
were large variations in the percentage of time spent 
breathing per hour within individual fetuses over 24 
hour observation periods. These ranged from 0 to 86 
per cent of time spent breathing per hour. Absence of 
fetal breathing movements occurred for up to 108 
minutes in this analysis of 264 hours in 11 patients. 
Furthermore, there were 16 one-hour periods during 
which time there was less than 1 minute of fetal breath- 
ing observed and 5 two-hour periods during which 
üme there was less than 1 minute of fetal breathing 
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observed. It was apparent from these data that ran- 
domly chosen observation periods of more than 2 
hours were necessary before comments concerning 
patterns of fetal breathing activity could be made. Ab- 
sence of fetal breathing activity was not observed dur- 
ing the second and third hour following meals. There- 
fore one-hour observation periods were sufficient to 
document fetal breathing movements during the sec- 
ond or third hour following breakfast, lunch, or sup- 
per. It will be important to account for these observa- 
tions in clinical studies which examine the usefulness of 
fetal breathing movements in assessing fetal health. 


We wish to thank Drs. R. Chez and P. Harding and 
Mrs. E. Gordon for their interest in this work, and Dr. 
M. Binns Smith, Miss L. Carmichael, Mrs. T. Clarke, 
Miss M. Jones, Mrs. M. Ormseth, and Mr. D. Miller for 
their excellent technical assistance. 


d € ——— € — Áo i DL LUE LM re 


REFERENCES 


1. Boddy, K., and Dawes, G. S.: Fetal breathing, Br. Med. 
Bull. 31: 3, 1975. 

2. Fox, H. E., and Hohler, C. W.: Fetal evaluation by real- 
time imaging, Clin. Obstet. Gynecol. 20: 339, 1977. 

3. Manning, F. A.: Fetal breathing movements as a reflec- 
tion of fetal status, Postgrad. Med. 61: 116, 1977. 

4. Patrick, J., Fetherston, W., Vick, H., and Voegelin, R.: 
Human fetal breathing movements and gross fetal body 
movements at 34 to 35 weeks’ gestational age, Am. J. 
OBSTET. GYNECOL. 130: 693, 1978. 

5. Miller, D., and Patrick, J.: A transducer support for linear 
array real-time scanners, (in preparation). 

6. Bailey, N. T. J.: Statistical Methods in Biology, London, 
1973, English Universities Press, p. 50. 

7. Boddy, K., Dawes, G. S., and Robinson, J: In Gluck, L., 
editor: Modern Perinatal Medicine, Chicago, 1975, Year 
Book Medical Publishers, Inc., p. 381. 

8. Natale, R., Patrick, J., and Richardson, B.: Effects of 
human maternal venous plasma glucose concentrations on 
fetal breathing movements, Am. J. OBSTET. GYNECOL. 132: 
36, 1978. 

9. Boddy, K., Dawes, G. S., and Robinson, J. S.: /n Comline, 
R. S., Cross, K. W., Dawes, G. S., and Nathanielsz, P. W., 
editors: Foetal and Neonatal Physiology, Proceedings of 


Aà 
4 e ~~ > 


the Sir Joseph Barcroft Centenary Symposium, London, 
1973, Cambridge University Press, p. 63. 

10. Dalton, K. J., Dawes, G. S., and Patrick, J. E.: Diurnal, 
respiratory, and other rhythms of fetal heart rate in 
lambs, AM. J. OBSTET. GYNECOL. 127: 414, 1977. 

11. Harbert, G. M.: Biorhythms of the pregnant uterus 
(Macaca mulatta), AM. J. OBSTET. GyNECOL. 129: 401, 
1977. 

12. Sterman, M. B., and Hoppenbrouwers, T.: Jn Sterman, 
M. B., McGinty, D. J., and Adinolfifi A. M., editors: Brain 
Development and Behavior, New York, 1971, Academic 
Press, Inc., p. 208. 

13. Kleitman, N.: /n Kales, A., editor: Sleep: Physiology and 
Pathology, Philadelphia, 1969, J. B. Lippincott Co., p. 33. 

14. Orr, W. C., and Hoffman, H. J.: A 90-min cardiac 
biorhythm: Methodology and data analysis using modi- 
fied periodograms and complex demodulation, IEEE 
Trans. Biomed. Eng. 21: 130, 1974. 

15. Prechtl, H. F. R.: The behavioural states of the newborn 
infant. A review, Brain Res. 76: 185, 1974. 

16. Dawes, G. S., Fox, H. E., Leduc, B. M., Liggins, G. C., and 
Richards, R. T.: Respiratory movements and rapid eye 
movement sleep in the fetal lamb, J. Physiol. 220: 119, 
1972. 





CALS PG TPT T ARG SURES PS 
ANN x " . » 2 r , 


Human fetal breathing: Relationship to fetal condition 


LAWRENCE D. PLATT, M.D. 
FRANK A. MANNING, M.D. 
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LOUISE SIPOS, R.N. 


Los Angeles, California 


By means of the real time B-scan method, 426 observations were made on 124 high-risk and 10 
normal patients hospitalized at Los Angeles County- University of Southern California Medical 
Center. Of all observations, 95.5 per cent were made within two weeks of delivery, and all were 
made within four weeks. A significant relationship between the presence or absence of FBM in the 
last record before delivery and the Apgar score was observed (p < 0.001). In 93 of 116 fetuses in 
which FBM were present, the one-minute Apgar score was =7. Conversely, in 12 of 20 fetuses in 
which FBM were absent, the one-minute Apgar score was <7. In only 5 of 116 fetuses in which 
FBM were present was the five-minute Apgar score less than 7. In four of these fetuses, an acute 
problem arose in labor; conversely, in 10 of 20 fetuses in which FBM were absent, the five-minute 
Apgar score was less than 7. A significant relationship was found (p < 0.001) between FBM and 
birth weight. In 10 of 14 SGA (small-for- gestational age) babies, FBM were absent on the last 
examination. Conversely, in only 10 of 122 appropriate-for-gestational age babies were FBM absent. 
Finally, the incidence of cesarean delivery for fetal indication was greater when no FBM were 
observed. The data suggest that a measurement of FBM may become a useful part of the 
antepartum assessment of fetal well-being. (AM. J. OBSTET. GYNECOL. 132: 514, 1978.) 


THE PRESENCE of fetal breathing movements (FBM) 
as a normal component of intrauterine development is 
now widely recognized. Intrauterine breathing move- 
ments have been confirmed in the experimental animal 
by direct observation! using catheter measurements of 
intratracheal pressure changes" * and by recordings of 
phrenic nerve impulses? and the diaphragmatic 
electromyogram.* In human subjects, the presence and 
character of FBM have been studied by means of pres- 
sure-sensitive devices placed on the maternal abdomen 
(tocodynamometer) and by means of ultrasonic 
techniques including: gated A-scan techniques," T/M 
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mode,’ Doppler instruments,* and, more recently, real 
time B-scan.? 

Previous studies demonstrated that changes in the 
incidence and character of FBM are associated with 
disturbances in fetal condition in both the human and 
animal fetus. Fetal breathing movements are di- 
minished or absent in the presence of hypoxemia™ hy- 
poglycemia," infection," and fetal distress.? In the 
animal, both Dawes and colleagues! and Martin and 
associates? found FBM to be either markedly depressed 
or absent following surgical stress. 

In early human studies utilizing the gated A-scan 
technique, Boddy and associates! described an abnor- 
mal pattern of FBM, apnea, and gasping in 11 fetuses 
that subsequently died in utero. The human fetus 
demonstrating reduced amounts of breathing activity 
was found to be at increased risk for fetal distress in 
labor or for growth retardation. 

Recent improvements in ultrasonic techniques have 
enabled detailed analysis of human FBM. Continuous, 
imaging via real time B-scan method allows for clear 
identification of fetal structures being studied. The 
characteristics of these chest wall movements associated 
with FBM are more readily appreciated. Passive fetal 
movements transmitted through the maternal aorta 
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may be differentiated from active ones. This study was 
designed to evaluate serial measurements of FBM in a 
high-risk population and to determine their incidence 
and relationship, if any, to fetal condition, pregnancy 
outcome, and mode of delivery. 


Materials and methods 


Human FBM were observed by means of a real time 
B-scan instrument employing a 64-crystal linear array 
with a scan repetition frequency of 40 per second 
(ADR, Model 2130, lempe, Arizona) FBM are 
defined by the observation of convergent chest wall 
movement with simultaneous outward abdominal wall 
movement. The patients were placed in a semirecum- 
bent position and an ultrasonic coupling media (min- 
eral oil) was applied. Patients were asked to refrain 
[rom excess activity and smoking for at least one hour 
prior to the observation period.'? Scanning was done 
with either a 2.25 or 3.5 MHz transducer. The fetal lie 
and attitude were determined, and a sagittal scan was 
obtained that included the fetal thorax and upper ab- 
domen. A fetus was observed continuously for a 
minimum of 30 minutes at each study period, and the 
duration of time in which FBM were present and ab- 
sent was recorded (by means of a stopwatch). Selective 
portions were stored on videotape for subsequent re- 
view and verification of the proportion of time during 
which FBM occurred. 

The patient population studied was drawn from the 
hospitalized high-risk pregnant patients at Women's 
Hospital, Los Angeles County -University of Southern 
California Medical Center. Serial observations were 
made, when possible, from the second trimester until 
delivery. The patients were managed by physicians as- 
signed to the antepartum ward, utilizing standard tests 
of fetal assessment such as antepartum fetal heart rate 
monitoring, estriol determination, and L/S ratios. Re- 
sults of FBM observations were not made available to 
the managing physicians and, consequently, played no 
role in management. Informed consent was obtained 
from all patients studied. Statistical analysis was by the 
chi square method. 


Results 


Four hundred twenty-six observations were made on 
154 patients. One hundred twenty-four patients were 
categorized as high risk, while the remaining ten pa- 
tients were in a lower risk group Table I). One set of 
twins was studied in each of these groups, bringing the 
number of fetuses to 136. Thirty-nine per cent of the 
high-risk group were diabetic (50 patients). Twenty per 
cent of the patients were hospitalized for hypertension 
(27 patients) including both chronic and pregnancy in- 
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Table I. Study population 














No. of 
observations 


No. of 
patients 






Hypertension 58 27 
Placenta previa 68 14 
R/O I.U.G.R. 20 7 
Post dates (>42 weeks) 14 8 
Hemoglobinopathy 30 4 
Isoimmunized 9 6* 
Collagen disease 4 3 
Diabetics 
Class A 8 4 
Class B 115 36 
Class C 28 4 
Class D 22 5 
Class F 22 l 
Other - 10 5 
Normal 18 10* 





*Includes one set of twins. 


Table II. Fetal breathing movements and 


Apgar score 
One-minute Apgar 










Fetal breathing Total 
Fetal breathing present 99-571 OR 116 
Fetal breathing absent 12 8 20 


Total 25 101 136 





p < 0.001 chi square. 


Table III. Fetal breathing movements and 
Apgar score 







Five-minute Apgar 





Fetal breathing 





Fetal breathing present 5* 111 116 
Fetal breathing absent 10 10 20) 
Total 15 121 136 





p < 0.001 chi square. 


*Includes two patients with abruption, one fetus with hy- 
drocephaly, and one with cord prolapse. 


duced. Ten per cent of the patients (14) were hos- 
pitalized for symptomatic third trimester bleeding. The 
remaining patients were hospitalized for a variety of 
medical conditions. The number of observations per 
patient ranged from 1 to 25, with 18 weeks’ gestation 
being the earliest observation made in this series. 
Seventy-six per cent of all patients were studied within 
three days of delivery, 95.5 per cent within two weeks, 
with all patients studied within four weeks of delivery. 

FBM and Apgar score. The proportion of time that 
FBM were present (per cent FBM) ranged from 0 to 90 
per cent. In this series, a significant relationship be- 
tween the presence of FBM in the last record before 








Table IV. Fetal breathing movements and 
birth weight 


AGA 112 10 122 
SGA* 4 10 14 
Total 116 20 136 


D a i —" 


p < 0.001 Chi square. 


*Less than the tenth percentile for gestational age (men- 
strual history plus neonatal examination) and sex. 


Table V. Fetal breathing movements and 


cesarean section 
FBM present FBM absent 


Fetal distress 4 12 
Other (previous C/S, 40 2 
previa, FTP, etc.) 


ae nn n 


delivery and the condition of the fetus at birth (one- 
and five-minute Apgar scores) was observed (Tables II 
and III). In 116 patients in whom FBM were present 
on the last examination before delivery, the one- 
minute Apgar score was 27 in 93 of these patients, 
while the remaining 23 were «7. Conversely, in 20 pa- 
tients in whom FBM were absent, 12 infants had a 
one-minute Apgar score of less than 7. The difference 
between these outcomes is statistically significant (p — 
0.001). In the 116 patients with FBM present in the last 
observation, only five patients had a five-minute Apgar 
score of less than 7. In four of these patients, an acute 
cause of fetal distress was found in labor. In two of 
these patients, abruptio placenta occurred several 
hours after the examination. One patient was delivered 
of a hydrocephalic fetus that underwent cranial de- 
compression during labor, with the subsequent deliv- 
ery of a dead fetus; and one patient was delivered of a 
depressed baby following cord prolapse. Ten of 20 pa- 
tients with absence of FBM in the last examination be- 
fore delivery were delivered of infants with an Apgar 
score of less than 7. In all ten patients, the fetal distress 
was evidenced by persistent, late decelerations in labor 
or low scalp pH. The remaining ten patients were not 
depressed at delivery. These differences are also statis- 
tically significant (p < 0.001). The mean one-min- 
ute Apgar + S.E.M. score for the 20 patients in 
whom FBM were absent was 4.25 + 0.68 at one minute 
and 5.85 + 0.14 at five minutes. In those patients in 
whom FBM were present, the mean Apgar score was 
7.96 + 0.9 at one minute and 8.53 + 0.16 at five 
minutes. 

FBM and birth weight. One hundred twenty-two in- 
fants had a birth weight appropriate for gestational 
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age. FBM were present on the last examination before 
delivery in 112 and absent in ten. Fourteen infants 
were small for gestational age (less than the tenth per- 
centile for gestational age and sex). The etiology of the 
intrauterine growth retardation varied, and only one 
infant had any evidence of congenital abnormalities 
(congenital syphilis). In ten of these infants, no FBM 
were observed during the last 30 minute observation 
period before delivery. In the remaining four patients, 
including the infant with congenital sy philis, FBM were 
present. The difference between these groups is sig- 
nificant (p < 0.001) (Table IV). 

FBM and mode of delivery. Seventy-six patients 
studied had normal vaginal deliveries while the remain- 
ing 58 required cesarean section. In the group that 
delivered vaginally, 70 patients had FBM present at the 
last observation, while FBM were absent in six. Four- 
teen of 58 patients requiring cesarean section had FBM 
absent on their last observation before delivery. A rela- 
tionship between the presence or absence of FBM and 
the specific indications for cesarean section was also 
found (Table V). Sixteen cesarean sections were car- 
ried out for evidence of fetal distress in labor (chronic 
uteroplacental insufficiency). In 12 of these patients, 
no FBM were observed in the last study period. Con- 
versely, in 42 patients in whom cesarean section was 
performed for reasons other than fetal distress, e.g., 
previous cesarean section, placenta previa, failure to 
progress in labor, etc., FBM was observed on the last 
study before delivery in all but two. 


Comment 


Fetal breathing movements in utero have been stud- 
ied extensively in the chronic sheep! and monkey 
models,? and although there are differences between 
the two, the incidence of FBM in both these species 
appears to reflect fetal condition. In the human fetus, 
early studies were carried out by means of the gated 
A-scan ultrasound technique in the identification of 
FBM. Although the results utilizing this technique 
support the animal observations, the interpretation of 
data depends highly on the skill and judgment of the 
operator. Farman and associates’? described further 
difficulties with this technique, particularly the po- 
tential artifacts arising from the depth compensation 
and electronic gating mechanisms. Additionally, they 
pointed out that respiratory movements of maternal 
diaphragm may be transmitted to the fetus, producing 


spurious signals nearly indistinguishable from those of* 


fetal breathing. 

Utilizing the real time B-scan method, our results, 
while different from those described by earlier tech- 
niques still support the earlier premise that a re- 
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lationship exists between FBM and fetal condition. 
Whereas previous studies correlated pregnancy out- 
come to the actual incidence of FBM, in this study the 
hypothesis of an “all or none" phenomena has been 
adopted. Namely, if the fetus has any FBM in the 30 
minute observation period, then the fetus is felt to be in 
an uncompromised state. Conversely, if no FBM are 
Observed, then the fetus may be compromised. How- 
ever, as is seen from our data, these relationships are 
neither simple nor direct. Since FBM is a periodic 
phenomena, a single 30 minute observation of fetal 
apnea cannot be expected to distinguish the normal 
from the abnormal fetus. In this regard, we have ob- 
served fetal apnea for as long as 60 minutes in a per- 
fectly normal fetus. More recently, Patrick!* has stud- 
ied FBM over a 24 hour period utilizing a real time 
B-scan method and has described a two-hour sleep- 
wake cycle for FBM. His data further support the 
possibility that in any given 30 minute observation 
period, 30 minutes of fetal apnea need not represent 
fetal jeopardy or distress. In the presence of this length 
of apnea (30 minutes), it is suggested that a two-hour 
observation period be made in order to further differ- 
entiate the abnormal fetus from the fetus whose length 
of apnea corresponds to the normal resting cycle of 
that fetus. While apnea can occur in the normal fetus, it 
is important to emphasize that approximately 50 per 
cent of all fetuses in this current study in whom no 
FBM were observed delivered depressed infants. 
While the numbers of observations of growth-re- 
tarded fetuses remains small (N — 14), the results ob- 
tained are at least partially consistent with those ob- 
tained by Boddy and colleagues!! and Manning and 
associates"? utilizing the A-scan technique. Whereas the 
overall incidence of FBM as recorded by the real time 
technique is much less than that observed with gated 
A-scan, the trend toward a reduction or cessation of 
breathing in these growth-retarded fetuses remains. 
The higher incidence of breathing movements that was 
observed with the A-scan technique may simply repre- 
sent artifactal increases due to either electronic or 
technical artifacts. The fact that the incidence of FBM 
observed with real time more closely follows that of the 
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animal model" ? further supports the findings by this 
technique. Additionally, work done in our laboratory 
comparing FBM identified by real time B-scan to that 
of simultaneous recording by means of intratracheal 
catheter in monkeys showed good correlation between 
the two methods. 

The explanation for the reduced incidence of FBM 
in growth-retarded fetuses is intriguing but specula- 
tive. First, the possibility that the IUGR fetus exists in a 
relative state of chronic hypoxemia has been sug- 
gested.” As hypoxemia reduces or abolishes FBM, the 
fall in FBM in the growth-retarded fetus may represent 
a failure of the fetus to compensate to the intrauterine 
asphyxia. Others have postulated an alteration of brain 
metabolism due to a lack of substrate, particularly glu- 
cose." '* Hypoglycemia is a potent depressant of fetal 
breathing movements; hence, the reduced incidence of 
FBM in growth-retarded fetuses may reflect fetal hy- 
poglycemia.? The presence of FBM in the (growth- 
retarded) fetus may indicate fetal adjustment but may 
not indicate the level of reserve of the individual fetus. 
Nevertheless, the precise control of FBM in the 
growth-retarded fetus remains to be elucidated. 

The mode of delivery in this series suggests, at least 
in part, that with absence of FBM, the chance that a 
patient will require a cesarean section for fetal distress 
is significantly greater than if FBM were present. Con- 
versely, if FBM are present, then the chance of vaginal 
delivery or a labor uncomplicated by fetal distress is 
good. While fetal apnea is not an indication for cesar- 
ean section, per se, its associations with other condi- 
tions of fetal jeopardy, e.g., intrauterine growth retar- 
dation, acute hypoxemia, may alert the physician to an 
ongoing state of uteroplacental insufficiency. 

The data presented suggest that measurement of 
FBM may become an integral part of the antepartum 
assessment of the fetus. The data further suggest the 
presence of FBM may be a valuable sign of fetal well- 
being. This combination of biophysical testing (e.g., 
FBM, antepartum fetal heart rate monitoring, etc.) and 
biochemical testing (E3, HPL, etc.) into a profile of the 
fetus should lend itself to a better over-all assessment of 
fetal condition. 
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Palmitic/stearic ratio of amniotic fluid in diabetic and 
nondiabetic pregnancies and its relationship to 
development of respiratory distress syndrome 


GEORGE J. O'NEIL, Jr., M.D. 
I. JOHN DAVIES, M.D. 
JULIE SIU, B.A. 


Boston, Massachusetts 


Amniotic fluid (AF) samples obtained from 64 patients within 72 hours of delivery of their infants 
were analyzed by gas-liquid chromatography to quantitate the individual fatty acids present in the 
hydrolysate of the lecithin fraction. The results were expressed as the palmitic/stearic (P/S) ratio, 
which we have considered to be a reflection of the relative amount of dipalmityl lecithin being 
secreted into the AF from the fetal lungs. Of the 64 patients studied, 31 were insulin-dependent 
diabetic patients and 33 were nondiabetic. Of the 31 infants of the diabetic mothers, eight 
developed the respiratory distress syndrome (RDS). Of the 33 infants of the nondiabetic mothers, 
seven developed RDS. In both the diabetic group and the nondiabetic group, each considered 
separately, the mean P/S ratio distinguished RDS from non-RDS patients (p < 0.001). In the 


diabetic patients RDS was not observed in association with 
out of 23 infants who had P/S ratios below 10.0 failed to de 
RDS was not observed in association with a P/S ratio abov 
who had P/S ratios below 6.0 failed to develop RDS. There 
between the amount of AF lecithin palmitic acid and the de 
absolute. The relationship between the P/S ratio and the d 
diabetic as compared to nondiabetic subjects. The mean v 
nondiabetic groups without RDS were not significantly diff 
diabetic mothers developed RDS in association with P/S 
than those of infants who developed RDS and whose mo 
concluded that: (1) while the amount of AF dipalmityl leci 
relationship between the two is not absolute, (2) factors 
secrete dipalmityl lecithin probably have an important inf 
the increased disposition of infants of diabetic mothers t 
other than the ability of the fetal lung to secrete dipalmi 
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THE RESPIRATORY DISTRESS SYNDRO ME(RDS)isa 
major contributing factor to perinatal death and 
morbidity.’ It is now well established that RDS is 
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a P/S ratio above 10.0. However, seven 
velop RDS. In the nondiabetic patients, 


e 6.0. However, six out of 26 infants 
fore, while there is a high correlation 
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evelopment of RDS was different in 
alues of the P/S ratios in the diabetic and 
erent (p < 0.07). However, the infants of 
ratios that were, on the average, higher 
thers were nondiabetic (p — 0.03). It is 
thin is a good predictor of RDS, the 

other than the ability of the fetal lung to 
luence on the development of RDS, and (3) 
o develop RDS probably involves factors 
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primarily the result of inadequate lung surfactant and 
that the phospholipid, dipalmityl lecithin, is the major 
component of lung surfactant.'~4 Of major clinical im- 
portance has been the recognition that fetal pulmonary 
fluid flows into the amniotic fluid (AF) and that the 
degree of maturation of the fetal surfactant system can 
be assessed by measurement of surface-active material 
in AF. The most commonly employed laboratory de- 
termination of fetal pulmonary maturity is the leci- 
thin/sphingomyelin (L/S) ratio as described by Gluck 
and colleagues.* ê While the L/S ratio has proved to be 
of great value in making clinical decisions pertaining to 
the planned delivery of infants prior to term, some 
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difficulties remain. One problem is that when the L/S 
ratio is in the intermediate range, between approxi- 
mately 1.5 and 2.0, some infants develop RDS while 
others do not.” In this latter group of infants, delivery 
may be delayed unnecessarily to the potential detri- 
ment of the infant or mother. A second problem is 
encountered in pregnancies complicated by diabetes 
mellitus. While, under other circumstances, an L/S 
ratio of approximately 2.0 or more almost always pre- 
cludes the development of RDS in neonates, infants of 
diabetic mothers sometimes develop serious RDS even 
though the predelivery L/S ratio is greater than 2.0." 4 
At the Boston Hospital for Women, an L/S ratio of 2.0 
or more is associated only rarely with the subsequent 
development of RDS in nondiabetic pregnancies, while 
an L/S ratio of approximately 3.0 is required to reliably 
predict the absence of RDS in the infants of diabetic 
mothers (see Results). In diabetic pregnancies, in which 
the risk of RDS is greater at any given gestational age," 
and in which the risk of intrauterine death increases as 
the pregnancy approaches term, a more reliable pre- 
diction of the risk of RDS in the newborn infant would 
be especially valuable. 

Warren and associates! described a relatively specific 
method for estimating AF dipalmityl lecithin by mea- 
suring the quantity of palmitic acid in the hydrolyzed 
lipid extract of AF. Shirar and co-workers" employed a 
similar analytic technique, but rather than expressing 
the results in terms of the absolute concentration of 
palmitic acid, they used the concentration of stearic 
acid in the lipid hydrolysate as an internal standard and 
expressed their results as the palmitic/stearic (P/S) 
ratio. In the present experiments, we employed a mod- 
ification of the method of Shirar and colleagues, with 
the addition of thin-layer chromatography (TLC) of 
the AF lipid extract to further increase the specificity 
for lecithin palmitic acid. 

Warren and Shirar and their associates have shown 
that the lecithin palmitic acid and the P/S ratio, respec- 
tively, rise sharply at approximately 36 weeks gestation 
when pulmonary maturation is anticipated. Warren 
and his colleagues’ have presented clinical evidence 
that the AF lecithin palmitic acid concentration is a 
good predictor of RDS. While Shirar and associates” 
have not reported data in regard to clinical results, they 
have adopted their method for routine clinical use. 
The application of this relatively specific measurement 
of AF dipalmityl lecithin in diabetic pregnancies and a 
comparison with nondiabetic pregnancies have not 
been reported previously. 

It is not understood why some infants of diabetic 
mothers develop RDS in association with L/S ratios that 
would indicate pulmonary maturity in nondiabetic 
pregnancies. The present investigation was undertaken 
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to determine whether the relationship between the oc- 
currence of RDS and the quantity of AF dipalmityl 
lecithin, as reflected in the P/S ratio, is comparable in 
diabetic and nondiabetic pregnancies. 


Materials and methods 


Patients. AF was obtained by transabdominal am- 
niocentesis and, in a few cases, by uterine puncture at 
cesarean section. Only samples obtained within 72 
hours of delivery have been considered. Samples that 
contained visible blood or meconium were excluded. 
Samples were not filtered or centrifuged and were 
stored at —20° C. until analyzed. The amniocenteses 
were done for the purpose of L/S determination as 
part of routine patient care. Clinical decisions were 
made on the basis of the L/S ratio, the results of the 
lecithin fatty acid analyses not being known to those 
physicians who were responsible for patient manage- 
ment. The L/S ratio determination was done as de- 
scribed by Gluck and his co-authors.” ^ 

All patients designated as diabetic were insulin-de- 
pendent. Class A or chemical diabetic patients were not 
included. Nondiabetic patients were a heterogeneous 
population who required predelivery determination of 
the L/S ratio for a variety of indications. 

The diagnosis of RDS was made by an experienced 
team of neonatologists in the neonatal intensive care 
unit, employing the following criteria: (1) respiratory 
rate greater than 60 per minute, (2) intercostal and/or 
substernal retractions, (3) grunting, (4) an arterial Po; 
of less than 40 mm. Hg prior to one hour of age or less 
than 60 mm. Hg after one hour, while breathing room 
air (or too hypoxic to be in room air), (5) an arterial 
Pco, of more than 50 mm. Hg, (6) cyanosis in room air, 
and (7) chest radiograph compatible with hyaline 
membrane disease. Infants with other cardiopulmo- 
nary disorders except patent ductus were excluded. All 
infants diagnosed as having RDS met at least five of the 
seven criteria. 

Lecithin fatty acid analysis. Lipids were extracted 
from the AF employing a modification of the method 
of Folch and co-workers.' Sixty milliliters of chloro- 
form: methanol (2:1) were added to 3 ml. of amniotic 
fluid, the mixture was shaken, and 12.6 ml. of 0.9 per 
cent NaCl were added. The lower lipid phase was sepa- 
rated and dried in vacuo at 40° C. The lipid was redis- 
solved in methanol and applied to a preparative TLC 
plate (0.5 mm. of silica gel G), which was developed 
with chloroform : methanol: water (65: 35:6). The leci- 
thin band was visualized with Rodamine 6-G* and long- 
wave ultraviolet light, scraped off, and extracted with 
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methanol: water (5:1). The remainder of the proce- 
dure was similar to the method of Warren and associ- 
ates. ' The lecithin was hydrolyzed by refluxing for 
five minutes at 80° C. in 2 ml. of 0.5N methanolic po- 
tassium hydroxide. The fatty acids were methylated 
with boron trifluoride” and refluxed for five minutes 
at 80° C. After cooling to room temperature, 2 ml. of a 
saturated solution of NaCl were added and the mixture 
was extracted with 5 ml. of pentane. The extract was 
evaporated under nitrogen and redissolved in 1 ml. of 
pentane, and aliquots were analyzed with a Packard 
Model 802 gas-liquid chromatograph.* The column 
was 108 by 0.2 cm. siliconized glass. The support was 
Gaschrome Q 100-120 mesh.t The liquid phase was 10 
per cent diethylene glycol succinate and the carrier gas 
was nitrogen. A hydrogen flame detector was em- 
ployed and the operating temperatures were: injector, 
260° C. (solid-phase sampler); column, 165° C., and 
detector, 180° C. Fatty acid methyl ester concentrations 
were determined from peak areas (peak height x 
width at half peak height) and the values were com- 
pared to standard curves that were constructed utiliz- 
ing pure fatty acid methyl ester standards.+ 

Lecithin fatty acid ratios (e.g., palmitic/stearic) were 
com pared using log variant analysis and levels of signif- 
icance were determined employing the Student t test. 


Results 


Evaluation of the method. In initial experiments, re- 
coveries were monitored employing tritiated dipalmityl 
lecithin.+ The overall recovery was consistently within 
the range of 50 to 55 per cent. Internal standards were 
not added in the routine analysis. The concentration of 
stearic acid in the lecithin fraction is relatively stable as 
pregnancy progresses, and employment of lecithin 
stearic acid as an endogenous internal standard may 
compensate both for variation in experimental recov- 
ery and for physiologic variations in AF volume. "2 The 
ratios of palmitic/oleic and palmitic/palmitoleic acids 
were calculated also, but they were found to correlate 
less well than the P/S ratio with the occurrence of RDS. 

To confirm that the recoveries of lecithin palmitic 
acid and lecithin stearic acid are similar, equimolar 
quantities of dipalmityl lecithin and distearyl lecithin 
were added to 0.9 per cent saline and aliquots were 
carried through the analytic procedure. The measured 
P/S ratio was 1.0 + 0.03 (standard error, S.E.). 

The question of whether the TLC step improved the 
accuracy of the determination was considered. Warren 
and co-authors! reported that, on the average, 87 per 
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Fig. 1. Amniotic fluid lecithin fatty acid concentrations and 
the palmitic/stearic ratio in a nondiabetic, Rh-sensitized pa- 
tient who was studied serially for five weeks until the L/S ratio 
indicated pulmonary maturity, 


cent of AF total palmitic acid originated from lecithin. 
However, in one fourth of the patients they studied, 
more than 20 per cent of the palmitic acid came from 
sources other than lecithin. To assess the value of TLC 
in the analysis, four AF samples from infants who de- 
veloped RDS and four samples from infants who did 
not develop RDS were analyzed both with and without 
preliminary TLC of the lipid extract. In the AF of the 
infants who developed RDS, the P/S ratio without TLC 
was 2.8 + 1.4 (S.E.), and with TLC it was 5.0 + 0.6. Iri 
the AF of the infants who did not develop RDS, the P/S 
ratio without TLC was 6.7 + 0.8, and with TLC it was 
10.9 + 1.0. It is apparent that when TLC was omitted, 
in addition to measuring palmitic acid from sources 
other than lecithin, an even larger relative amount of 
stearic acid from sources other than lecithin was mea- 
sured. Without TLC, the mean P/S ratios for the two 
groups were statistically different at a level of p< 
0.026. When TLC was performed, the two groups were 
different at a level of p < 0.001. 

Serial observations. While the number of opportu- 
nities for serial study of individual patients was too 
limited to allow systematic analysis, the data from a 
patient studied at weekly intervals from 34 weeks’ ges- 
tation until term (Fig. 1) illustrate the pattern of AF 
lecithin fatty acid concentrations which generally was 
observed during late pregnancy in the patients as a 
group. In this particular patient, maturation of the sur- 
factant system occurred later than usual which is why 
serial amniocenteses were done over an extended 
period. Throughout the five-week period the concen- 
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Fig. 2. Lecithin palmitic/stearic ratio in amniotic fluid ob- 
tained within 72 hours of delivery from 31 diabetic and 33 
non-diabetic patients. 


tration of stearic acid was relatively constant. The 
downward fluctuations of lecithin palmitic acid concen- 
tration observed at 37, 39, and 41 weeks were accom- 
panied by comparable downward fluctuations in the 
concentration of lecithin stearic acid. The pattern that 
was observed in this patient, and less extensively in 
others, is consistent with the observations of Shirar and 
colleagues” and illustrates the basis for expressing the 
lecithin palmitic acid content as the amount relative to 
the concentration of lecithin stearic acid rather than as 
the absolute concentration. 

Relationship between P/S and RDS. Lecithin fatty 
acid analysis was performed performed on AF, which 
was obtained within 72 hours of delivery in 64 preg- 
nancies (Fig. 2). Thirty-one were insulin-dependent di- 
abetic mothers and 33 were nondiabetic. Of the 31 in- 
fants of diabetic mothers, eight developed RDS. Of the 
33 infants of nondiabetic mothers, seven developed 
RDS. 

Of the eight infants with RDS born to diabetic 
mothers, six had L/S ratios well above 2.0 (2.7, 2.9, 3.0, 
3.0, 3.1, 4.1), one ratio was marginal (1.9), and only one 
was clearly immature (1.2). Of the seven infants with 
RDS born to nondiabetic mothers, only two had L/S 
ratios above 2.0 (3.7, 4.1), one ratio was marginal (1.8), 
two ratios were clearly immature (1.3, 1.4), and in two 
cases L/S ratios were not done because delivery oc- 
curred. From a statistical viewpoint, the P/S ratio 
provided a high degree of discrimination between the 





November 1, 1978 
Am. J. Obstet. Gynecol. 


RDS and non-RDS groups in both the diabetic (p — 
0.001) and nondiabetic (p < 0.001) pregnancies. 

The mean values of the P/S ratios in the diabetic and 
nondiabetic non-RDS groups were not significantly dif- 
ferent (p € 0.07). However, the infants of diabetic 
mothers developed RDS in association with P/S ratios 
that were, on the average, higher than those of RDS 
infants of nondiabetic mothers (p < 0.03). 


Comment 


The effect on the P/S ratio of contamination of the 
AF with whole blood was examined. The addition of 
0.1 per cent (volume/volume), an amount barely de- 
tectable by visual inspection, reduced the P/S ratio by 
10 per cent. One per cent whole blood reduced the 
ratio by 50 per cent, and the addition of 10 per cent 
blood reduced the ratio by 70 per cent. Comparison of 
the chromatograms indicated that there was no sig- 
nificant difference in the quantity of lecithin palmitic 
acid being measured, but addition of blood resulted in 
substantial increases in lecithin stearic and oleic acids. 
In AF samples contaminated with blood, the absolute 
concentration of palmitic acid would be more meaning- 
ful. The effect of adding meconium (first stool passed 
by newborn infants) was less pronounced. The addition 
of 10 per cent (weight/volume) meconium decreased 
the P/S ratio by only 12 per cent. Serial dilutions with 
either blood or meconium reduced the P/S ratio in a 
logarithmically linear manner (data not shown). We 
chose to exclude all visibly contaminated samples. 

These results support the reports of Warren and as- 
sociates' !? and Shirar and associates" that the AF 
lecithin palmitic acid concentration is a relatively good 
predictor of RDS. However, it must be emphasized that 
these data provide no basis for a comparison between 
the reliability of the P/S ratio vs. that of the L/S ratio. 
The patients included in this investigation are highly 
selected for having an L/S above 2.0, a usual pre- 
requisite for planned delivery. Therefore, the group of 
infants who developed RDS contained a highly select 
population of L/S “false positives.” Conversely, those 
infants who had L/S ratios below 2.0, some of whom 
would presumably not have developed RDS, i.e., "false 
negatives," were excluded from consideration by virtue 
of delay of delivery until the L/S ratio was 2.0 or more. 
If the P/S ratios were to be compared to the L/S ratios, 
the bias would favor the P/S ratio in the RDS groups 
and the L/S ratio in the non-RDS groups. 

In the diabetic patients, RDS was not observed in 
association with a P/S ratio above 10.0. However, seven 
out of 23 infants who did not develop RDS had P/S 
ratios below 10.0. In the nondiabetic patients, RDS was 
not observed in association with a P/S ratio above 6.0. 
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However, six out of 26 infants who did not develop 
RDS had P/S ratios below 6.0. Therefore, while the 
relative amount of lecithin palmitic acid in AF appears 
to be a good indicator of whether the infant will de- 
velop RDS, the separation of RDS and non-RDS infants 
is not absolute. These results are consistent with the 
hypothesis that factors other than fetal pulmonary di- 
palmityl lecithin secretion influence the development 
of RDS.**? 

The primary purpose of this investigation was to de- 
termine whether the relationship between the AF con- 
centration of dipalmityl lecithin and the occurrence of 
RDS is similar in diabetic and nondiabetic pregnancies. 
These results demonstrate that the infants of diabetic 
mothers develop RDS in association with an average 
P/S ratio that is higher than that observed in association 
with RDS in infants of nondiabetic mothers. These re- 
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sults suggest that the increased disposition of infants of 
diabetic mothers to develop RDS is related to factors 
other than the ability of the fetal lung to secrete di- 
palmityl lecithin. 


Conclusions 


These experiments provide evidence that (1) the re- 
lative amount of lecithin palmitic acid in AF is a good 
predictor of RDS, but the relationship between the two 
is not absolute, (2) factors other than the ability of the 
fetal lung to secrete dipalmityl lecithin probably have 
an important influence on the development of RDS, 
and (3) the increased disposition of infants of diabetic 
mothers to develop RDS probably involves factors 
other than the ability of the fetal lung to secrete di- 
palmityl lecithin. 
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Studies of antepartum behavioral state in the 
human fetus at term 
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This prospective study describes intrauterine behavioral states in the human fetus. The variables 
used are fetal movement and two expressions of fetal heart rate (FHR): long-term variability and 
baseline rate. Fetal movement was recorded with the use of two strain gauges. FHR was measured 
with a transabdominal fetal electrocardiographic processor. Sixteen fetuses of normal pregnant 
patients were studied near term. One-minute periods called “epochs” were classified as quiet, 
active, and intermediate, based on the presence or absence of fetal movement (longer in duration 
than one second), increased or decreased long-term FHR variability, and the baseline of the FHR. 
Complete agreement in epoch classification was noted in 79.3 per cent of the 2,054 epochs 
analyzed.Quiet and active one-minute epochs were clustered into longer time periods representing 
' quiet and active fetal behavior states similar to those seen in the neonate. The overall visual 
x evaluation of the tracings based on the above noted criteria demonstrated the presence of quiet, 
Fy, | active, and transitional states in the fetus. Mean duration of a complete cycle, including the quiet, 
s active, and transitional states, was 62.3 minutes. The mean duration in the quiet state was 22.8 
E minutes and the mean duration in the nonquiet states (active and transitional) was 39.5 minutes. 
E The significance of these intrauterine behavioral states is stressed. (AM. J. OBsTET. GYNECOL. 132: 
S 524, 1978.) 
3 OUR PURPOSE IN THIS ARTICLE is to describe a well documented already. In experimental animals,’ 
E technique for documenting intrauterine human fetal the neonate” ? and the adult? these behavioral states 
E behavioral states and to provide another technique for may be described as a clustering of physiologic vari- 
E- studying the human fetal brain prior to birth. Fetal ables that repeat or cycle throughout our daily lives. 
E heart rate (FHR) and fetal movement are the parame- Classification of human behavioral states-varies accord- 
A ters used to define these behavioral states. ing to different authors. The most commonly iden- 
E The fetal behavioral states to be discussed have been tified states are: state 1 (quiet sleep, deep sleep. non- 
E rapid eye movement sleep); state 2 [active or dreaming 
E : ue m F } sleep, rapid eye movement (REM) sleep}; and states 3, 
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Fig. 1. The marker channel indicates fetal movements as perceived by the patient and observer. 
Toco 1 demonstrates maternal respiration with some of the fetal movement. Toco 2 more clearly 
demonstrates the entire fetal movement (FM). The FHR can be seen to increase at about the same 
time the fetal movement is first noted. This one-minute epoch was classified as active (paper speed is 


5 mm. per second). 


weeks of age will show an increase in the amount of 
üme spent in quiet sleep with less active (REM) sleep.* 
In the adult human being these behavioral states are of 
relatively long duration and the majority of time may 
be spent in one of the waking states. In the neonate, 
states are of shorter duration and, as noted, the major- 
ity of time is spent in one of the two sleep states. The 
awake states, almost absent at birth, become more 
prominent with each successive month.? The interface 
of neonatal quiet sleep with active sleep is not always 
clear. This time period, when the physiologic parame- 
ters are not as well clustered, is defined as “transitional 
sleep state." The time in the transitional state decreases 
with maturity of the neonate.* 

This report has been-influenced by observations of 
fetal behavioral states in the lamb by Dawes and col- 
leagues? and by Ruckebusch! as well as by the wealth of 
studies on the neonatal behavioral state by the Parme- 
lee group,* Prechtl and his colleagues,’ and others. 
Neonatal behavioral states usually are defined by spe- 
cific patterns of heart rate, motor activity, respiratory 
activity, EEG activity, and eye movements.? + 7 8 In 
utero evaluation of human behavioral states is ham- 
pered by an inability to measure all of these parame- 
ters. Nonetheless, our observations of fetal cardio- 


‘vascular, motor, and respiratory functions led us to 


hypothesize the presence of cyclic variations and to 
look for the clustering of these variables into fetal 
states. 


For the purpose of the fetal behavioral studies the 


terms "active" and "quiet" are used, since not all of the 
conventional variables used to discriminate the active 
(REM) sleep state from the awake states can be defined 
at this time. Thus in this report "active state" must in- 
clude the classic neonatal categories of REM sleep and 
awake states. 


Materials and methods 


Sixteen normal women were studied between the 
38th and 40th week of gestation. Gestational age was 
confirmed by the pediatric gestational age determina- 
tion using a modified Dubowitz scoring system.? The 
patients were studied midmorning while lying in a 
semi-Fowler position with their bodies tilted laterally to 
avoid maternal hypotension. All patients were re- 
quested to have breakfast without coffee or tea and no 
patient smoked tobacco or used medications. 

The FHR was determined by an abdominal elec- 
trocardiograph (ECG) system (15174A*) and was dis- 
played as an instantaneous rate (8812A*). Fetal move- 
ment was detected with the use of two tocodynamom- 
eters.+ These were placed on the maternal abdomen 
over the upper and lower portions of the fetus as de- 
termined by palpation. The recordings were displayed 
on a four-channel physiologic recorder.t Paper speeds 


*Hewlett-Packard Co., Palo Alto, California. 


*B2261, Corometrics Medical Instruments, Inc., North 
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|. Fig. 2. The marker channel does not show patient- or observer-indicated movement. Toco 1 and 


were 5 mm. per second. Fetal movement was noted 
independently both by the patient and by the observer 
on separate marker channels (Fig. 1). 

An epoch was defined as a one-minute period. An 
|». epoch was classified as active when it contained: (1) a 
= fetal movement longer than 1.0 second in duration, (2) 
“increased” long-term FHR variability, and (3) a "high" 
— baseline heart rate (Fig. 1). An epoch was classified as 

|. quiet when it contained: (1) no fetal movement greater 
4 than 1.0 second in duration, (2) a "decreased" long- 
.. term FHR variability, and (3) a “low” baseline heart 
= rate (Fig. 2). An epoch was classified as intermediate 
|. when the physiologic variables were not consistent with 
= clearly active or quiet periods. 

= The baseline FHR and long-term variability were de- 
scribed in relative terms such as “increased” or “de- 


creased” variability and “high” or "low" baseline be- 
cause of variation in these values between patients. As 
| noted in Figs. 1 and 2, there were visible differences in 


variability and the baseline of the FHR in any given 
| fetus between active and quiet epochs. The quiet state 
conforms with Hon's criteria for "minimal" variabil- 
j ity. The active state conforms with "average" or 
“moderate” variability. However, because of the over- 
4 lap noted above, numbers are not applied easily and 
ultimately a pattern-recognition program may be 
necessary. 

Three observers read the tracings independently 
and scored the one-minute epochs sequentially. 
Agreement in an epoch analysis existed when all three 
observers scored an epoch identically. When a particu- 


Toco 2 show maternal respiration without fetal movement. The FHR channel shows minimal long- 
term variability. This was classified as a quiet epoch (paper speed is 5 mm. per second). 


lar epoch was not scored identically by all three observ- 
ers, disagreement was said to exist. 

Once the process of epoch analysis was completed, 
the entire tracings was scanned to provide an overall 
evaluation and to define longer time periods for the 
study of fetal behavioral state. By scanning the entire 
tracing and looking for more continuous time periods, 
the investigators attempted to classify three fetal 
states—a clearly active state, a clearly quiet state, and a 
transitional state, which separated active from quiet 
States. 


Results 


Epoch analysis. A total of 2,054 one-minute epochs 
were evaluated in the 16 monitored fetuses. Agree- 
ment in classification among all three observers oc- 
curred in 1,629 epochs, representing 79.3 per cent of 
the total data set. When analyzing the 16 individual 
tracings, a range of agreement (68.0 to 86.7 per cent) 
was observed. 

State analysis. The “reading” (analysis) at the one- 
minute epochs led to findings of a total of 625 minutes 
of quiet state (30.4 per cent), 1,209 minutes of active 
state (58.9 per cent), and 220 minutes of transitional 
state (10.7 per cent). During the quiet state, agreement 
in epoch analysis (based on sequential epochs) occurred 
94.7 per cent of the time; during the active state, 
agreement occurred 75 per cent of the time; and dur-. 
ing the transitional state, agreement occurred 65 per 
cent of the time. The data also revealed that much 
of the disagreement between observers in epoch 
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Fig. 3. Each one-minute epoch is plotted sequentially for this fetus. The quiet epochs group distinctly 
and are interrupted less frequently by disagreements. 


classification occurred during transitional states at the 
active-quiet and quiet-active interfaces. 
All epochs were graphed sequentially for each pa- 
tient. An example of this sequential analysis is shown in 
Fig. 3. It can be seen that the quiet periods were quite 
homogeneous, while the nonquiet periods were much 
more heterogeneous and consisted of both active and 
intermediate epochs. This reflected the observation 
1 that not every epoch in an active period contained a 
movement or met our FHR criteria for the active state. 
On occasion, as seen in Fig. 3, an active epoch may 
appear during a sequence of quiet epochs as a result of 
an isolated movement. All 16 patients showed similar 
groupings of quiet and nonquiet epochs. 

Because of the possible implications of cyclic changes 
in fetal behavior on the interpretation of unstressed 
monitoring data, the mean length of the first complete 
pair of quiet and nonquiet states in each fetus was cal- 
culated. The nonquiet states include the active and 
transitional states. The mean length of the quiet state in 
these 16 normal term fetuses was 22.8 minutes, with a 
range of 10 to 50 minutes. The mean length of a non- 
- quiet state was 40 minutes, with a range of 17 to 69 

minutes. 


Comment 


Sleep states and behavioral cycling of these states 
have received increasing attention since their earlier 
descriptions in 1955 by Aserinski and Kleitman.? Be- 
cause of the inability to record the EEG and eye and 
respiratory movements in utero, analysis of behavior in 
the perinatal period has been limited to the neonate. 

* However, from the reports of Rosen and colleagues 

* we do know that during labor the fetal EEG shows the 

same electrical patterns associated with the later de- 
scriptions of neonatal states. 


Classically, electroencephalography and electromy- 
ography were thought to be essential in determin- 
ing neonatal states. However, two recent studies!" !2 
indicate that active (REM) sleep can in fact be 
differentiated from quiet sleep with the use of a more- 
limited number of physiologic variables such as body 
movement and both baseline heart rate and long-term 
heart beat variability. These neonatal findings support 
our results, which suggest that a limited number of 
physiologic variables, such as fetal movement (motor 
activity), long-term heart rate variability, and baseline 
heart rate (cardiovascular activity), may be used to dis- 
criminate fetal behavioral states. In this study the clus- 
tering of the aforementioned variables is clear during 
the quiet state when there is interobserver agreement 
94.7 per cent of the time. The active state, where there 
is concurrence of the observers 74.0 per cent of the 
time, demonstrates agreement less clearly. 

This lack of concurrence may indicate that there are 
different levels of fetal activity during any given epoch 
in an active state. The overall visual analysis of the trac- 
ing "smooths" these sudden shifts in the epoch analy- 
sis and results in a reliable determination of the fetal 
state. 

Active (REM) sleep is considered to be an ontogeni- 
cally primitive sleep state that originates in the reticular 
activating system and may even be present in decorti- 
cated animals. In contrast, quiet sleep requires more- 
complex cortical integration and control.^ > Based on 
studies in the premature newborn infants starting at 28 
weeks’ gestation, Parmelee and associates 4 reported a 
progressive increase in the ratio of quiet sleep to active 
sleep. Roffwarg and colleagues? have reported that the 
proportion of time in quiet sleep increases through de- 
velopment into adulthood. Since quiet sleep requires 
more complicated cortical integration, the increasing 
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proportion of time spent in quiet sleep may reflect an- 
other aspect of brain maturation. 

At this time, we have not attempted to define cycle 
length in either active or quiet periods. For such data to 
be valid, fetal studies of longer duration, perhaps even 
as long as 24 hours, must be considered. 

Knowledge of intrauterine behavioral states may 
have important clinical implications. For example, 
when viewing unstressed monitor tracings, the findings 
of a minimal beat-to-beat FHR variability, in the ab- 
sence of FHR accelerations and fetal movement, may 
indicate a fetus in quiet sleep. Thus the FHR tracings 
of a healthy, normal fetus in the quiet state must be 
distinguished from those of the depressed fetus. 

Auditory evoked responses of the fetus have been 
suggested to test fetal well-being" and are being stud- 
ied now. Evoked responses of the heart rate in the neo- 
nate have been found to be modified significantly by 
the behavioral state at the time of stimulation. '* Thus, 
once again, any of the suggested evoked responses in 


. P 5 - N27. "C € 
Le i L Ww AP EA. AN ULLAS 5 . ~ 4 ` E 
PC " FC uL v tg eee PS eee EUN E> 
Ae — so ; - 


pw Q b E La s 
«mr gl ¢ =) aa - a 
A EE EUR ARCA ` MUT. £343 


November 1, 1978 
Am. J. Obstet. Gynecol. 


the fetus must be evaluated as state-dependent func- 
tions. Prior to clinical application we must learn the 
effect of fetal behavioral state on the normal fetal re- 
sponses. 

This method of fetal study also begins to touch upon 
the entire concept of human behavior and the question 
of whether portions of behavior in later life may be 
derived from the fetal period. Observations as to how 
the extrauterine environment may modify or alter the 
fetal state in utero may not be made at this time. 

In conclusion, a method for evaluating fetal state is 
presented. The high degree of agreement in delineat- e 
ing quiet periods suggests that fetal behavior may be 
identified and quantified. The study further suggests 
that this technique may be useful in investigating the 
basic development of the human brain prior to birth. 
Finally, the findings imply that idenufication of fetal 
behavioral state must take place in parallel with 
attempts to look at normal and abnormal fetal phys- 
iology. 
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Twelve rhesus monkeys were delivered prematurely at 129, 130, or 131 days. The first breath was 
inhibited while tracheotomy was performed and a catheter introduced into the umbilical artery. Into 
the tracheal tubes of six of the newborn monkeys was instilled 0.20 to 0.27 ml. of a natural 
Surfactant (SA) suspension, obtained from lung wash of adult rabbits. Nothing was given to six 
control monkeys. Breathing was then Supported with a ventilator. Although its settings were adjusted 
in attempts to maintain normal blood gases, the control monkeys developed severe hypercapnia 
and acidosis, and two died after 4⁄2 and 5v2 hours. The remaining four control monkeys and the six 
treated monkeys were killed after six hours. Pulmonary pressure-volume characteristics were 
conspicuously better following SA treatment. It was concluded that instillation of SA in the upper 
airways of premature primates prior to their first breath holds promise as an effective way of 
preventing respiratory distress. (Am. J. OBSTET. GYNECOL. 132: 529, 1978.) 


DwuRING the last decade, several evolutions have im- 
proved our ability to avoid delivering an infant which is 
at risk of developing the respiratory distress syndrome 
(RDS). When elective delivery is contemplated, ul- 
trasonography and L/S ratio make it possible to avoid 
prematurity and the accompanying risk of RDS. If the 
delivery spontaneously starts too early, while the fetal 
lungs are still immature, synthesis of surfactant (SA) 
can be accelerated by administering corticosteroids!-? 
to the mother. However, for such medication to be ef- 
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fective it has to be started at least 24 hours before deliv- 
ery. To increase the chances of the fetus remaining in 
utero for at least that period of time, attempts are often 
made to inhibit uterine activity.” 3 Ethyl alcohol* and 
beta-adrenergic agonists* 5 are the drugs most widely 
used to arrest premature labor. The latter may be help- 
ful also by releasing SA,” * stored in the cytoplasm of 
alveolar type II cells, and by dehydrating the fetal 
lungs.* Even though these techniques for preventing 
RDS are helpful, they have their limitations, and obvi- 
ously there is not always time to use them. Premature 
delivery may be well underway when the patient arrives 
at the hospital, or there may be serious complications, 
such as abruptio placentae or cord prolapse, calling for 
immediate delivery, although it is known or strongly 
suspected that the fetal lungs are still immature. Under 
these conditions, there would seem to be no other way 
to ensure that the airway fluid has the required surface 
properties than to instill the missing SA in the upper 
airways before the first breath. The SA thus deposited 
should be in the air-liquid interface where it exerts its 
action. It should thereby facilitate aeration, be evenly 
distributed to alveoli, and stabilize the expanded lungs. 
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Fig. 1. Arrangement used for obtaining pressure-volume 
characteristics of extirpated lungs. The lungs are surrounded 
by saline solution in a plexiglass chamber, but trachea com- 
municates with ambient air. Pressure around lungs is stepwise 
decreased as pipette is lowered, and the volume of air enter- 
ing the lungs is equal to the volume of saline solution moving 
into pipette. 


Table I. Basic data on neonatal monkeys studied 


Data Control 
No. of fetuses studied 6 6 
No. of fetuses alive after 6 4 
6 hours 
Gestational age in days 130, 130, 130 129, 130, 130 
130, 131, 131 131, 131, 131 
Fetal weight (gm.)* 202 = 9 279.3. 7 
L/S ratio in amniotic 0.5 € 0.1 0.6 + 0.1 
fluid* 
Cord blood* 7.32 + 0.01 7.32 + 0.03 
ao: atta Lipid 45 PADRE SQUE UU CIS EE e 
*Mean + S.E. 


Histologic,*"'' as well as radiologic, '? studies on prema- 
ture rabbit fetuses have demonstrated that tracheal or 
pharyngeal SA deposition will indeed promote lung 
aeration and alveolar stability. That the deposition also 
resulted in an improved gas exchange could be sur- 
mised from the fact that the treatment resulted in a 
prolonged survival." Direct evidence for improved gas 
exchange was obtained in the present study in which 
the SA was deposited in the trachea of newborn prema- 
ture monkeys evaluated during the first six hours of 
extrauterine life. 
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Material and methods 


Twelve consecutive experiments were performed on 
newborn rhesus monkeys (Macaca mulatta), six being 
given SA and six serving as control subjects.* They 
were delivered by cesarean section on the one hundred 
twenty-ninth, thirtieth, or thirty-first day of gestation 
(term — 165 days). At such an early age, SA synthesis is 
definitely inadequate," yet other systems are sufficient- 
ly mature to allow extrauterine life for at least six 
hours. The pregnant monkeys were tranquilized with 
20 mg. of ketamine intramuscularly, they were given 
0.5 mg. of atropine intramuscularly, and then deliv- 
ered abdominally under local anesthesia. When the 
uterus was exposed, but before it was incised, amnio- 
centesis was performed for an L/S ratio, according to 
the method of Gluck and Kulovich'* Cord blood was 
taken for determination of pH. 

By manually compressing the chest, lung aeration 
was prevented as the premature monkey was delivered 
and placed in the warmth of an infrared light source. 


The chest was held squeezed while a catheter was in- 


troduced into an umbilical artery and tracheotomy per- 
formed simultaneously. SA suspension was injected 
into the tracheal tube of six randomly chosen newborn 
monkeys, but nothing was instilled into the trachea of 
the six control monkeys. As in previous studies, '* the 
SA suspension was obtained from a lung wash of newly 
killed young adult rabbits. The SA was concentrated by 
centrifugation and its surface activity checked with the 
pulsating bubble technique.? Within 15 seconds, a 
suitable preparation would show a surface tension close 
to zero when surface area was maximally compressed, 
i.e., at minimal bubble size. Although fetal pulmonary 
fluid was sucked out from the tracheal tube prior to the 
deposition, the space available for SA instillation was 
only 0.20 to 0.27 ml. Hence, the planned volume of 
0.30 ml. could not be deposited. 

Insertion of an umbilical artery catheter, trache- 
otomy, and instillation of SA was accomplished within 
five minutes. The tracheal tube was then connected to 
an inflatable bag system, and the first gasp was simu- 
lated by squeezing the bag. Subsequent ventilatory 
support was provided by an intermittent positive pres- 
sure ventilator,+ and the newborn monkey was trans- 
ferred to an incubator. Since these studies on monkeys 


*The accurately dated pregnant animals were obtained 
from the subhuman primate breeding program at the Psy- 
chology Department, University of Waterloo, Waterloo, On- 
tario, Canada. ' 

+Puritan-Bennett, Model PR-2 (modified), kindly on loan 
from Company, Puritan-Bennett Canada Ltd., 1145 Bellamy 
Road North, Unit 8, Scarborough, Ontario, Canada MIH 
1H5. 
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Fig. 2. Arterial pO, (mean + S.E.) in treated and control animals during the six-hour study. 
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Fig. 3. Percentage of oxygen in inspired air (FiO,), as maintained for the two groups (mean + S.E.). 
Difference was significant during second and third half hour (P < 0.05). Otherwise of low (P < 0.10) 


or no statistical significance. 


were preliminary to a clinical trial in premature human 
infants, the animals were treated as a newborn baby 
would have been. In an effort to maintain normal 
blood gases (pH > 7.25, pCO, < 45 mm. Hg, and 
pO; > 45 mm. Hg), the setting of the respirator was 
adjusted according to results of blood gas analysis, re- 
peated every 30 minutes. A falling pO, would call for a 
higher percentage of oxygen in inspired air (FiO,), or a 
higher continuous positive airway pressure (CPAP), 
whereas an increasing pCO, would be an indication for 
an increased frequency of the respirator. With this 
management, it was hoped to keep the monkeys alive 
for a six-hour study period. All six SA-treated animals 
did survive for the six hours, but one of the control 
monkeys died after 4% and another after 5% hours. In 
our statistical calculations, we assumed that the last 
blood gas values, obtained while these two animals were 
still alive, would have stayed unaltered during the re- 
mainder of the six-hour study period. 

At the age of six hours, the monkeys were killed with 


a lethal dose of phenobarbital. The lungs were care- 
fully extirpated for assessment of pressure-volume 
characteristics. After degassing by vacuum, the lungs 
were introduced into a plexiglass chamber in which all 
surrounding air was replaced with saline solution. Via a 
metal tube through the plexiglass wall, the trachea was 
connected with ambient air. The chamber communi- 
cated with a 5 ml. syringe and, via a thick-walled but 
flexible tygon tube, with a 10 ml. pipette. With the aid 
of the syringe, any air remaining in the chamber was 
replaced with saline solution, and the water level in the 
pipette was adjusted so that it would be at the zero 
mark of the pipette and at the midlevel of the lungs 
(Fig. 1). By stepwise moving down the pipette, its water 
level was successively lowered, 5 cm. at a time, until a 
negative pressure of 35 cm. of water was reached. Each 
pressure was maintained for one minute, and the vol- 
ume of air which at the end of one minute had entered 
the lungs was equal to the quantity of water which had 
moved into the pipette. By stepwise raising the water 
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Fig. 4. Alveolar-arterial oxygen differences as calculated for the two groups (mean + S.E.). Statistical 


significance nil or low (P « 0.10). 
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Fig. 5. Arterial pCO, (mean + S.E.) increased in control monkeys and was constantly higher than in 


SA-treated animals. 


level again, the pressure gradient was reduced and the 
lungs deflated. From each pair of lungs, two pressure- 
volume loops were obtained. 

The left lung was washed three times with 2 ml. of 
0.9 per cent NaCl solution. Lipids were extracted from 
the lavage fluid for determination of the L/S ratio. 
The right lung was fixed for light and electron micros- 
copy, the results of which will be reported separately. 


Results 
Fetal age, weight, cord blood pH, and L/S ratio in 
amniotic fluid indicated that the experimental animals 


were comparable to those serving as control subjects 
( Table I). 
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Oxygen. The bar graph of Fig. 2 illustrates arterial ^ 
pO, in treated animals and control subjects throughout 
the six-hour experiment. The mean values were gen- 
erally higher for the treated newborn monkeys, but 
only at the very end of the experiment was pO» 
significantly higher in treated monkeys, 49 * 5 mm. 
Hg (mean + S.E.), than in control monkeys, 35 + 5 
mm. Hg (P < 0.05). It should be pointed out, however, 
that at 4% and 5% hours, respectively, two of the con- 
trol animals had died, and included in the final values ‘ 
are the last readings obtained from these animals while : 
they were still alive. In an effort to maintain blood pO? x 


at values as near normal as possible, it was generally 
necessary to give the control monkeys a higher per- 
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Fig. 6. Arterial pH (mean + S.E.) declined in the control monkeys, and at end of the experiment was 


significantly lower than in treated animals. 


Table II. L/S ratio in amniotic fluid and lung wash of premature monkeys 


SA-treated Control 
SA I 0.5 1.2 C1 0.5 1.0 
SA 2 0.4 2.2 C2 0.6 1.4 
SA 3 0.5 22 C3 0.7 1.4 
SA 4 0.7 2.5 C4 0.5 0.6 
SA 5 0.4 6.6 C5 0.3 1.7 
SA 6 0.33 3.8 C6 0.8 E 
À 4 Mean + S.E. 0.6 + 0.1 1.3 + 0.2 
aA aa mere ce i EE ee oe ey ERY 


centage of oxygen in inspired air, FiO;, and maintain a 
greater continuous positive airway pressure (CPAP). 
However, the mean differences in FiO, and CPAP were 
of little or no statistical significance (Fig. 3). To obtain 
the gradient between pO, in alveolar gas and in arterial 
blood, alveolar pO; was calculated using the alveolar air 
equation.'^ This required a number of assumptions: 
that water vapor pressure in alveolar air was 47 mm. 
Hg, that pCO, was the same in the alveoli as in the 
arteries, and that the respiratory exchange ratio, R, was 
0.8. Based on these assumptions, the alveolar-arterial 
O, differences (AaDO,) were calculated (Fig. 4). At all 
times, the mean value was higher in the control group, 
although this was of little or no statistical significance. 
The AaDO, was abnormally high in each of the new- 
born monkeys, most likely due to a considerable degree 
of shunting, which might have been pulmonary, ductal, 
or interatrial. Calculation of equivalent shunt, that is, 
the proportion of blood perfusion which never reached 
a gas-exchanging surface, confirmed that there was a 
high degree of shunting, but it was very variable and, 
therefore, at no time was it significantly higher in the 
control monkeys. 

Carbon dioxide. In the SA-treated monkeys, pCO; 


remained between 50 and 60 mm. Hg, but for the con- 
trol monkeys the mean value climbed from 65 mm. Hg 
one hour after delivery to 95 mm. Hg at the end of the 
six-hour study (Fig. 5). During the second hour of the 
experiment, the difference was highly significant 
(P « 0.005). During other intervals of the six-hour ex- 
periment, the significance was not as good, but the P 
value was constantly less than 0.1. As already men- 
tioned, the cord blood pH was identical for the group 
of animals receiving treatment and for the control 
group (Table I). In the treated animals, pH remained 
fairly stable, albeit at a lower level than in the cord 
blood, but continued to decline in the control monkeys 
(Fig. 6). Their successively aggravated acidosis was a 
reflection of their hypercapnia, but to assess whether or 
not it was also of metabolic origin we calculated base 
deficit, using the Siggaard-Andersen nomogram." The 
mean base deficit +S.E. was 6.1 + 0.4 mEq. per liter 
for the six treated animals and 8.1 + 2.4 for the control 
monkeys. The difference was not significant. 

In an effort to compensate for increased carbon di- 
oxide tensions observed in arterial blood, the respirator 
was set on the average at a higher rate for the control 
monkeys, 48 + 2 per minute (mean + S.E.) than for 
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Volume of air in lungs at 
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cm. water (ml.) 
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6.98 
4/6 
1.8 


1.3 





Fig. 7. Volumes of air in lungs at various pressures main- 
tained for one minute. Values are means for five animals in 


Table III. Data reflecting the situation at the end of 
the six-hour experiment 





0.10 


0.05 
0.01 
0.005 


0.01 


0.05 


the treated monkeys, 42 + 3 per minute. Respirator 
pressure was 20 + 1 mm. Hg for the control monkeys 
and 19 + 1 mm. Hg for the treated animals. None of 
these differences was statistically significant. 
Pressure-volume graphs. During dissection of the 
lungs for assessment of pressure-volume characteris- 
tics, two pairs of lungs were damaged. Therefore, the 
loops shown in Fig. 7 represent thẹ mean values of only 
five animals in each group. From the time maximal 
pressure, 35 cm. of water, had been reached, there was 
no overlapping of the two groups. The treated lungs 
with the lowest expansion contained more air than the 
control lungs with the best expansion. During deflation 
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pressures, 10, 5, and 0 cm. of water in the first loop, 
the treated lungs retained 4.6 + 0.6, 3.7 + 0.5, and 
1.7 + 0.2 ml. of air (mean + S.E.), whereas the control 
lungs contained 1.8 + 0.4, 1.0 + 0.2, and 0.4 + 0.1 ml. 
Each of these differences was statistically significant 
(P < 0.01). 

L/S ratio of lung wash was 3.1 + 0.8 in treated lungs 
and 1.3 + 0.2 in control monkeys, a difference which 
was significant (P < 0.05). In Table I, the individual 
values are given and shown in comparison to the L/S 
ratio of amniotic fluid. 

In Table III, the most important data, reflecting the 
situation at the end of the six-hour experiment, are 
summarized. 


Comment 


In the hope of producing conditions which would 
allow all animals to stay alive for the six-hour study 
period, the respirator settings were re peatedly adjusted 
according to the apparent need of the individual neo- 
nate. This scheme was not completely successful, since 
two of the control monkeys died before the study 
period was over, but the mortality rate most likely 
would have been much greater without the respirator 
adjustments. However, the policy of trying to inhibit 
deterioration certainly had its drawbacks, since it 
tended to conceal changes as they occurred. Conse- 
quently, it was not possible to obtain conclusive proof 
that the tracheal instillation of SA resulted in an im- 
proved oxygenation. On the average, AaDO, was 
higher for the control monkeys at each stage of the 
experiment. AaDO, is difficult to interpret though, as 
its magnitude is a function of the inspired oxygen con- 
centration. Because the control group had a higher 
FiO,, their AaDO, would inevitable be increased. In an 
attempt to circumvent this problem, we calculated the 
equivalent shunt; this calculation requires an assump- 
tion about the arteriovenous oxygen content differ- 
ence, but is quite independent of the inspired oxygen 
concentration. 

Attempts were also made to counteract hypercapnia. 
The respirator was set at a high rate per minute for 
both groups, 42 + 3 for the treated animals and 48 + 2 
for the control monkeys. The difference should have 
worked in favor of the control monkeys, but, in spite of 
this, they accumulated significantly more carbon 
dioxide and became more acidotic. In this respect, they 
deteriorated seriously compared to the treated animals, 
although they were given preferential treatment. f 

Itis not a new concept to try to replenish SA which is 
inadequate in quality or quantity by administering it 
directly into the airways. At least five groups have pre- 
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viously reported on the use of nebulized synthetic 
phospholipids as therapy for RDS.'*-” The first report, 
by Robillard and associates,'* was a preliminary study 
and the results obtained were inconclusive. Chu and 
colleagues'? found that administered dipalmitoyl leci- 
thin did not help gas exchange, even though com- 
pliance was improved. However, the most recent re- 
ports?" ?? attest that the treatment resulted in a lower 
AaDO,. 

Theoretically, replenishment of SA should be more 
effective if done prophylactically rather than as treat- 
ment for manifest RDS. When grunting, indrawings, 
and other symptoms are present, lung morphology is 
already abnormal and the SA, administered as an 
aerosolized spray, would not reach those airways in 
greatest need of it, the atelectatic. Probably the best 
time for prophylatic administration is before the neo- 
nate's first breath. The SA can then be instilled as a 
liquid in the upper airways. As such, it will be in the 
air-liquid interfaces during initial aeration. This will 
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facilitate lung expansion and secure even distribution 
of the SA, as well as stability to expanded alveoli.?-'? 
Ikegami and co-workers? have confirmed these obser- 
vations. They discovered from experiments on rats 
that, for expansion and stability of atelectatic lungs, 
instilling SA is superior to spraying. Furthermore, they 
found that natural SA was better than synthetic phos- 
pholipids. Recently, the same group of investigators 
has reported also that instillation of natural SA into 
the upper airways of premature lambs resulted in 
significantly improved gas exchange.” 

Even though the initial administration of SA should 
be in the form of an instillation prior to the first breath, 
it might later be beneficial to administer nebulized and 
sonicated surface active phospholipids. This might 
help to maintain the necessary SA concentration in the 
air-liquid interfaces until endogenous synthesis is able 
to take over. If used, this treatment should be started 
before airways have become atelectatic. 
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Vaginal and cervical squamous cell dysplasia in 
women exposed to diethylstilbestrol in utero 


LOUIS BURKE, M.D., F.A.C.O.G. 
DONALD ANTONIOLI, M.D. 
SEYMOUR ROSEN, M.D. 


Boston, Massachusetts 


Two hundred and fifty patients were examined because of a history of in utero exposure to 
diethylstilbestrol (DES) or because of the presence of physical findings suggesting such exposure. 
One thousand biopsies were examined for the presence of neoplasia and then compared to the 
colposcopic findings. There were no cases of glandular or squamous cell carcinoma. Fifteen (6 per 
cent) of the patients had squamous cell dysplasia. The degree of dysplasia was mild in 11 and 
moderate in only 4 (1.6 per cent) of the women. The majority of the cases of dysplasia involved the 
cervix, whereas the vagina was involved in only four cases, with simultaneous cervical dysplasia in 
three of these. Patients with cervical mosaic and white epithelium had dysplasia on biopsy much 
more frequently as compared with patients with similar colposcopic appearances in the vagina. Our 
results suggest a low incidence of significant squamous precancerous change in the DES-exposed 
population and provide evidence that colposcopic data concerning dysplasia pertinent to the cervix 
cannot be applied without modification to the evaluation of dysplasia in vaginal adenosis. 


(AM. J. OBSTET. GYNECOL. 132: 537, 1978.) 


ALTHOUGH THE DEVELOPMENT of vaginal and cer- 
vical adenocarcinoma was the first major clinical risk 
described in association with exposure to diethylstilbes- 
trol (DES) in utero,' in several recent studies a high 
incidence of vaginal and cervical squamous cell neo- 
plasia in these women has been reported and it has 
been suggested that squamous neoplasia will emerge as 
a more important long-term complication of such ex- 
posure.?^* This prediction is based in part on an ex- 
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trapolation to the vagina from results obtained in col- 
poscopic, histologic, and vascular studies of squamous 
neoplasia in the cervical transformation zone.” * > 
However, other investigators have reported a very low 
incidence of squamous precancerous changes in the 
DES-exposed woman.*^* Therefore, we undertook this 
study to determine, by colposcopic and histologic 
evaluation, the incidence and severity of lower genital 
tract squamous cell neoplasia in a group of DES- 
exposed women. 


Material and methods 


During a 30 month period ending on June 30, 1977, 
250 patients were referred to the Gynecologic Oncol- 
ogy Clinic at the Beth Israel Hospital for colposcopic 
evaluation because of a known or suspected history of 
maternal hormone ingestion during pregnancy or be- 
cause of the presence of physical findings on pelvic 
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Fig. 1. A, Colpophotograph of a cervical hood after the application of 3 per cent acetic acid. Mosaic 
change in the epithelium can be seen. B, Colpophotograph of the left posterior vaginal fornix after 
the application of 3 per cent acetic acid. The white epithelium with punctation is apparent. (Original 
magnifications X 12.5.) 


examination suggestive of in utero exposure to DES.” 
In addition to a pelvic examination, each woman was 
evaluated by colposcopy with photography and biop- 
sies as previously described.* 7 We classified each ab- 
normal colposcopic appearance of the cervix and va- 
gina as white epithelium, with or without punctation, 
mosaic epithelium (Fig. 1), or columnar epithelium. 
The colposcopically abnormal areas were graded for 
severity after the method of Coppelson and associates." 
Grade 1 lesions were flat and had white epithelium with 
or without a regular pattern of fine-caliber vessels. 
Grade 2 lesions were flat with whiter epithelium with or 
without an irregular pattern of coarse-caliber vessels, 
and Grade 3 lesions were very white with an irregular 
pattern of coarse caliber and coiled vessels and an ir- 
regular surface contour. One or more biopsy speci- 
mens were obtained from each atypical area. The 
biopsy specimens were processed routinely. Four levels 
from each specimen were examined without knowl- 
edge of the colposcopic appearance of the area from 
which it was obtained. As reported and defined previ- 
ously, evaluation was made primarily for adenosis in 
the case of the vaginal specimens and for the degree of 
squamous metaplasia, the presence of glandular or 
squamous cell neoplasia (dysplasia, carcinoma in situ, 
or invasive carcinoma), and/or the presence of nongly- 
cogenated mucosa in the case of both vaginal and cervi- 


cal specimens (Fig. 2).° We diagnosed dysplasia if a 


specimen contained epithelial cells with one or more of 
the following abnormalities: nuclear hy perchromasia, 


chromatin aberrations, nuclear pleomorphism, lack of 
maturation toward the free mucosal surface in the case 
of squamous mucosa, or abnormal mitotic figures (Fig. 
2). In our initial analysis we attempted to include the 
entire range of what has been considered dysplasia in 
the literature.'?^ With the use of strict criteria, all of 
these specimens were then reviewed and reclassified as 
negative or borderline or as the various grades of dys- 
plasia (mild, moderate, or severe). A total of 1,000 
biopsy specimens were analyzed in this way: 839 from 
the vaginal or hood areas and 161 from the portio of 
the cervix. The results of the histologic evaluation for 
each specimen were then correlated with the appear- 
ances noted on the corresponding colpophotograph. 
Cytosmears of the exocervix were examined in most 
patients, but vaginal cytosmears were obtained in only a 
few selected cases and therefore will not be discussed 
further in this study. 


Results 


Table I isa summary of pertinent clinical data for the 
250 women in this study. The age range, mean age, 
and percentage of patients with known or suspected in 
utero DES exposure are similar to those in our earlier 
re ports.‘ : 

Gross abnormalities associated with DES exposure 
included cervical columnar epithelium in 150 women 
(60 per cent) and a cervicovaginal hood in 147 women 
(58.8 per cent). There were no instances of vaginal sep- 
tum formation; the external genitalia were normal in 
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Fig. 2. Histologic differential diagnosis of low-grade (1 and 2) white epithelium and mosaic colpo- 
scopic appearances. 4, nonglycogenated mucosa. Compared to the normal vaginal mucosa on the 
right, the mucosa on the left is thinner, the squamous cells lack glycogen, and there is slight basal cell 
hyperplasia without nuclear atypicality. This is a nondysplastic finding. B, Vaginal adenosis with 
virtually complete squamous metaplasia. A small gland is present in the center of a metaplastic 
nodule. Although squamous cell maturation is delayed toward the surface there is no nuclear ab- 
normality. C, Mild squamous cell dysplasia of the cervix. Scattered nuclei are hyperchromatic and 
there is some aberration in the nuclear chromatin pattern. However, the changes are confined to the 
lower portion of the mucosa. D, Moderate squamous cell dysplasia of the cervix. The dysplastic cells 
are more numerous as compared with those in C and fill the lower two thirds of the mucosa. 
(Hematoxylin and eosin. Original magnifications x 180.) 


every patient. Biopsy-proved adenosis was present in 
the vaginal walls, fornices, and/or hood in 185 cases (74 
per cent). An additional 20 women (8 per cent) had 
areas of nonglycogenated mucosa in the vagina or 
hood, often associated with squamous nodules but 
without detectable glandular elements. Thus, 82 per 
cent of the women had a nonneoplastic abnormality in 
the biopsy specimen. As noted in an earlier report, the 


presence of adenosis was associated with gross abnor- 
malities, being identified in 94 per cent of the women 
who had both cervical columnar epithelium and a 
hood.* Although 45 women allegedly had a question- 
able or negative DES exposure history when they and 
their mothers Were questioned, the incidences of DES- 
associated abnormalities in these patients were very 
similar to those in the 205 women with known in utero 
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Table I. Clinical data in patients ranging from 
11 to 29 years old (mean, 21 year*) 


Parameter 


History of in utero DES exposure: 


Positive 205 82.0 

Questionable 26 10.4 

Negative 19 7.6 
Reason for referral to Clinic: 

DES exposure history 231—.- 92.4 

Abnormalities on pelvic examination t 19 7.6 
History of oral contraceptive usage 154 . 61.6 
History of diaphragm usage 61 24.4 
History of pregnancy | 307 --12.0 
History of cervical cryo- or electrocautery 49 19.6 





* Of the patients seen, 93.2 per cent were between the ages 
of 13 and 26 years. 
t Cervical columnar epithelium; cervicovaginal hood. 


Table II. Results of colposcopic evaluation 


No. of Per cent 
Colposcopic appearance of series 
Vagina and hood: 
Normal 39 15.6 
White* 182 72.8 
Mosaic 96 38.4 
Columnar 39 15.6 
Cervix: 
Normal transformation zone 40 16.0 
Cervical columnar epithelium 128 512 
Abnormal areas 82 32.8 
Mosaic alone 29 11.6 
White alone* 43 17.2 
Mosaic and white* 10 4.0 


a 


* With or without punctation. 


Table III. Squamous cell dysplasia in vaginal adenosis 


No. 

Incidence 15 (of 250 patients, 6.0%) 
Location: 

Vagina only 

Cervix only 11 

Vagina and cervix 3 
Grade: 

Mild 11 

Moderate* 4 (1.6% of entire series) 


aaa 


* These four cases were all cervical in location. 


DES exposure. Thus, cervicovaginal hoods were pres- 
ent in 57.1 per cent of the women with a positive 
history, in 57.7 per cent of those with a questionable 
history, and in 78.9 per cent of those with a negative 
history. Cervical columnar epithelium was identified in 
58 per cent of the positives, in 69.2 per cent of the 
questionables, and in 68.4 per cent of the negatives, 
while vaginal adenosis was documented in 75.6, 61.5, 
and 68.4 per cent of the three groups, respectively. 
Colposcopic results for the vagina, hood, and cervix 
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are summarized in Table II. There were colposcopi- 
cally abnormal areas in the vaginas and/or hoods in 211 
patients (84.4 per cent). White epithelium, with or 
without punctation, was the most common appearance, 
followed in order of decreasing frequency by mosaic 
and columnar patterns. A single type of abnormal col- 
poscopic appearance occurred in 116 women, whereas 
84 women had two different abnormal patterns and 11 
had all three abnormal patterns im the various parts 
examined. In about one third of the women the cervix 
contained white and/or mosaic areas of varying sizes 
within an otherwise unremarkable transformation zone 
or, in 29 instances, within cervical columnar epi- 
thelium. 

There were no cases of glandular or squamous cell 
carcinoma in this study and there were no instances of 
glandular dysplasia. However, on initial survey with the 
broadest histologic criteria we designated 25 cases as 
containing specimens suggestive or diagnostic of 
squamous cell dysplasia. On review with the strictest 
criteria, these 25 cases were reclassified as follows: im- 
mature squamous cell metaplasia, basal cell hyperpla- 
sia, and/or nonglycogenated mucosa, 10 cases; minimal 
to mild dysplasia, 11 cases; mild to moderate dysplasia, 
three cases; and moderate dysplasia, one case.'? Thus, 
areas that could be classified as dysplasia were present 
in 6 per cent of the women; in 11 (4.4 per cent) the 
changes were mild, and in four (1.6 per cent) they in- 
cluded areas of moderate dysplasia (Table III). The 
majority of the dysplasias (14 of 15) involved the cervix. 
Adenosis, often with advanced squamous metaplasia, 
was present in 11 of the 15 cases. Among the 11 women 
with dysplasia confined to the cervix, the DES exposure 
history was positive in eight and questionable in three. 
In our 11 cases of mild dysplasia, condyloma ac- 
cuminatum was the probable clinical cause in four 
cases; five cases were associated with severe chronic 
inflammation, and in three cases mucosal distortion 
made the diagnosis of dysplasia equivocal. 

On comparing this group of 15 women with dyspla- 
sia with the 235 women without dysplasia no significant 
differences in any of the clinical or morphologic fea- 
tures were noted (Table I) except that the group with 
dysplasia had a lower incidence of cervical columnar 
epithelium (20 versus 62.6 per cent) and cervicovaginal 
hood (33.3 versus 60.4 per cent). The incidence of 
adenosis was virtually the same in the two groups (73.3 
versus 74 per cent). Cervical smears for cytology taken 
shortly before or at the time of removal of the biopsy 
specimens showing dysplasia were examined in 14 pa- 
tients; in eight the smears were negative and in six they 
contained dysplastic squamous cells. In the four pa- 
tients with areas of moderate cervical dysplasia on 
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Table IV. Correlation of incidence of squamous cell dysplasia in biopsy specimens of vagina 


and cervic with colposcopic appearance 





Incidence in 
entire series 
(1000 specimens) 










Colposcopic 


appearance 






Normal 135 13.5 130 15.4 
Mosaic 221 22:] 154 18.4 
White* 574 57.4 495 59.0 
Columnar 70 7.0 60 7.2 


*With or without punctation. 


biopsy, the smears were positive in only two instances. 
Conversely, among the 235 women without dysplasia 
there were four abnormal cervical cytologic smears: 
two showed inflammatory changes and two showed 
mildly dysplastic cells. 

We investigated the relationship of the colposcopic 
appearances in the vagina and cervix to the diagnosis 
of dysplasia in biopsy specimens. In Table IV we have 
listed the four colposcopic appearances and given the 
number of biopsy specimens obtained for each pattern; 
the data are subdivided into findings for the vagina/ 
hood and for the cervix, with the incidence of each 
colposcopic appearance given for each area. For each 
colposcopic appearance in each area the incidence of 
squamous dysplasia is presented. The grade of each 
colposcopic appearance was similar in both cervix and 
vagina, with no Grade 3 changes in either location. 
There was a marked discrepancy between the vagina 
and cervix in the incidence of the yield of dysplasia for 
a given colposcopic appearance. Specifically, 11.9 per 
cent of mosaic area specimens from the cervix con- 
tained dysplasia, whereas dysplasia was found in none 
of the vaginal mosaic specimens. Dysplasia was present 
in 24 per cent of cervical white epithelium specimens 


but in only 0.8 per cent of vaginal white epithelium - 


specimens. The same striking differences between the 
vagina and cervix in the incidence of dysplasia for the 
mosaic and white epithelium patterns are observed in 
the colposcopy-dysplasia data for the patient popula- 
tion (Table V). The histologic findings in specimens 
from white and mosaic epithelia not containing dys- 
plasia were glandular tissue with extensive squamous 
metaplasia, end-stage squamous metaplasia, and/or 
nonglycogenated mucosa. 


Comment 
» We performed this study to determine the incidence, 
location, and characteristics of squamous cell neoplasia 
in the lower genital tracts of women exposed to DES in 
utero. The population for the study was similar to that 
in our previous reports. As noted in the "Results" sec- 


Vagina and hood (839 specimens) 
mmm 





Cervix (161 specimens) 






9 1.5 5 3.1 0 3 
0 = 67 41.6 8 11.9 
4 0.8 79 49.1 19 24.0 
0 N 10 6.9 0 ^ 


Table V. Clinical incidence of squamous cell 
dysplasia in relation to colposcopic 
appearances in vagina and cervix 














Vagina and hood Cervix 






Colposcopic | Total no. | No. with | Total no. 
appearance | of patients | dysplasia | of patients 
Normal 39 2 (5.1%) 40 0 

Mosaic 96 0 39 5 (12.8%) 
White 182 2 (1.1%) 53 10 (18.7%) 
Columnar _39 0 128 0 

Total 250 250 





tion, there were no significant differences in the inci- 
dences of cervicovaginal hood, cervical columnar epi- 
thelium, or vaginal adenosis among the women whose 
reported history of DES exposure was positive, uncer- 
tain, or negative. These findings suggest to us that our 
methods of obtaining the DES history, being limited to 
questioning the patients, their mothers, and, in some 
instances, the mothers’ obstetricians, are incomplete 
for the negative cases, particularly since cervicovaginal 
hoods virtually have never been described without DES 
exposure. Also, such high percentages of vaginal ade- 
nosis have not yet been recorded in any non—DES- 
exposed population.’ For these reasons we think that, 
in fact, most or perhaps all of our patients were ex- 
posed to DES in utero, and we have treated the women 
as a single group for our tabulations. However, evaluat- 
ing the data after eliminating the reportedly nega- 
tive-history cases did not result in any significant dif- 
ferences from the basic results. The 15 women with 
dysplasia did not differ from the 235 without dysplasia 
except for unexplained decreased incidences of ectopy 
and hood in the dysplasia group despite an equal inci- 
dence of adenosis in the two groups. 

Interest in the question of squamous precancerous 
change in DES-exposed women has been particularly 
intense since 1974, as a result of the publication of the 
hypothesis that adenosis represents a relocation and 
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Table VI. Squamous cell dysplasia in vaginal adenosis: Biopsy studies 


Lo- 













Moderate i 
dysplasia `~ 
or worse 


% 


=~, 







Carci- 
noma 
in situ 











No. of 
patients 


Invasive 
carcinoma 






Authors 


l Fetherston* 46 V £c IDE 5; 4 2 l 0 6.5 
2 Stafl and Mattingly” 131 V 7 5:3 0 3 2 2 0 5.3 
3 Mattingly and Stafi? 280 VG 4| —140.. 29 5 2 4 l 4.3 
4 Burke and Antonioli” 250 V; C 15 60: 411 4 0 0 0 1.6 
5 Bibbo and associates" 229 V 8 $.5 5 3 0 0 0 1.3 
C 10 4.4 6 4 0 0 0 Ed 
6 Hart and associates” 271 VIC 6 LÀ Not specified 
7 Ng and associates"? 140 V 3 2.1 l l l 0 0 1.4 
| C 5 3.6 3 l l 0 0 1.4 a 
8 Robboy and associates" 575 V;C 5 0.9 3 - 2 - 0 0 0.3 





*V — Vagina; C — cervix. 


enlargement of the transformation zone distally to 
some point in the fornices or vaginal walls.? Extrapolat- 
ing from colposcopic, histologic and vascular studies of 
cervical neoplasia in the normally located transforma- 
tion zone, these authors? predicted a high incidence of 
squamous dysplasia and carcinoma in the enlarged 
transformation zone now involving the vagina. These 
first studies reported over-all incidences of squamous 
neoplasia in DES-exposed women varying from 5.3 to 
15.2 per cent, with moderate dysplasia or worse identi- 
fied in up to 6.5 per cent (Table VI, studies 1 to 3,71 
Our study shows a much lower incidence of sig- 


1977.17 Examination of Table VI shows a wide vari- 
ation in reported significant dysplasia: There is a twen- 
tyfold difference between the report of Fetherston* 
and that of Robboy and associates."* The average per- 
centage of significant dysplasia for the five lower 
groups in the chart is 1.4, while that for the first three 
groups is 5.4, an approximately fourfold difference. 
Several factors may contribute to this disparity in re- 
ported incidences of squamous neoplasia.® ® '? One of 
the most important is the difference in criteria for this 
histologic diagnosis, as mentioned above. In immature 
squamous metaplasia and in nonglycogenated mucosa, 


~< 

nificant squamous neoplasia. Although 15 women (6 which may represent the end stage of metaplasia, there E 
per cent) were classified as having dysplasia, in 11 this are often basal and parabasal cell hyperplasia, mitoses 
change was minimal to mild and in only four (1.6 per present above the basal layer, and/or a lack of orderly 
cent) were the changes sufficient to catagorize as maturation toward the mucosal surface. These features 
moderate dysplasia. We believe that many cases of mild may suggest dysplasia, but the mitoses are normal in 
dysplasia do not represent true malignant change with configuration and, equally important, the cell nuclei 
the potential for inexorable progression; rather, many are uniform in size and shape and lack the chromatin 
cases are secondary to inflammatory, traumatic, or in- abnormalities (increased amount and aggregation into 
fectious etiologies and as such will regress with resolu- masses) typical of dysplasia (Fig. 2). Interpretation of 
tion of the underlying process. It is often difficult to these subtleties can vary. Using strict criteria, one 
differentiate “active” but benign end-stage squamous group? has recently reclassified the cases presented as 
metaplasia from true dysplasia; in addition, distortion dysplasia and carcinoma in situ by the workers citing 
of tissue during processing may result in mucosal cell the three highest incidences of neoplasia into a range 
compression which will give the false impression of from immature squamous metaplasia to moderate 
nuclear hyperchromasia and spindle cell transforma- dysplasia. 
tioh.'* For these reasons, in this study we preferred to Another factor that could influence the incidence of 
label moderate dysplasia as the first definite grade of dysplasia is variation in the degree of sexual activity in 
neoplastic change in evaluating our material and in the population under investigation." Early initiation 
comparing it with other published reports. The validity and frequent occurrence of sexual activity, especially 
of this approach will be tested in follow-up studies, now with multiple partners, are epidemiologic factors in the 
under way, on all the patients with diagnoses of development of cervical squamous neoplasia." In this 
dysplasia. regard, recent reports have demonstrated a trend tos 

As summarized in Table VI, studies 4 to 8, our 1.6 ward significant dysplasia in sexually active, teen-age, Y 


per cent incidence of moderate dysplasia was similar to 
that in four other studies published in 1976 and 


non-DES-exposed female subjects.'® Thus, the sexual 
practices of the populations reported must be known if 
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meaningful comparisons are to be drawn among the 
studies of dysplasia in DES-exposed (as well as in 
non-DES-exposed) women. 

Patient preselection might also contribute to dis- 
crepancies in incidences of dysplasia in different series. 
Thatis, DES-exposed women with abnormal cervical or 
vaginal cytologic smears or biopsy specimens might be 
referred to large DES clinics for more intensive investi- 
gation such as colposcopy. Figures for dysplasia from 
such clinics would then be inflated by this preselection 
factor. In our series, although 19 women were referred 
to us for reasons other than known or suspected DES 
exposure, none was referred because of a prior diag- 
nosis of dysplasia. 

In addition to delineating only limited precancerous 
squamous change in DES-exposed women, the results 
of our study challenge the contention that the colpo- 
scopic-histologic correlations known for the cervix can 
be applied without modification to vaginal adenosis. 
Whereas 12.8 per cent of women (five of 39) with 
mosaic areas on the cervix showed squamous dysplasia 
on biopsy, none of 96 women with vaginal mosaic areas 
showed atypia in the corresponding specimens. This 
difference in incidence of dysplasia according to loca- 
tion was even more impressive for white epithelium: 
18.7 per cent of women (10 of 53) with cervical white 
lesions had dysplasia, but only 1.1 per cent of women 
(two of 182) with vaginal white lesions had dysplastic 
changes. The grades of colposcopic mosaic and white 
epithelia were similar in the cervix and vagina; no 
Grade 3 lesions were present in either location. The 
worst-appearing areas were biopsied, and, if the ab- 
normal area was large, multiple biopsy specimens were 
taken to improve diagnostic accuracy. The specimens 
taken from the mosaic and white epithelia and showing 
no aty pia almost invariably contained glandular tissue 
with extensive squamous metaplasia, immature squa- 
mous metaplasia, and/or nonglycogenated mucosa. 

This dichotomy between cervix and vagina in yield of 
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dysplasia for these abnormal colposcopic appearances | 


has been noted by other workers.* The cervix was in- 
volved in 14 of the 15 dysplasia cases and was the site of 
all four cases of moderate dysplasia; the vagina was 
simultaneously involved in only three of these 14 cases, 
among which 10 had adenosis. If the neoplastic stimu- 
lus was, in fact, acting equally on the cervix and vagina 
in these patients, one could then theoretically expect 
more than three of 10 women with adenosis to have 
vaginal atypia at the time cervical dysplasia was di- 
agnosed. | 

The disparity in biopsy results between the cervix 
and vagina for a given colposcopic appearance and the 
rarity of synchronous dysplastic change in the two 
areas suggest that the two areas might be biologically 
different or variably exposed to neoplastic stimuli. At 
the morphologic level, the normal transformation zone 
and adenosis differ in several respects, as we and others 
have shown.’ The normal transformation zone (as well 
as cervical columnar epithelium) is characterized by 
glandular cells, which are usually of the endocervical 
type and which involve the mucosa; in adenosis, on the 
other hand, the glandular cells may recapitulate all 
parts of the Müllerian system and are often (in up to 20 
per cent of cases) confined to the lamina propria be- 
neath normal or poorly glycogenated mucosa even in 
female subjects examined at or prior to puberty. 
Perhaps these morphologic differences are markers for 
varying responses to environmental stimuli. 

In this study, we have documented a low incidence of 
clear-cut squamous precancerous change in a large 
DES-exposed population, an incidence probably not 
greater than that in a non-DES-exposed population of 
comparable sexual activity. In addition, we have ob- 
tained histologic evidence that colposcopic dysplasia 
data pertinent to the cervix cannot be applied directly 
to the evaluation of dysplasia in vaginal adenosis. The 
assumption that adenosis simply represents a mis- 
placed transformation zone remains to be proved. 
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Chemotherapy for squamous carcinoma of the cervix: 
Doxorubicin—methyl CCNU 
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Treatment was initiated for metastatic or recurrent Squamous carcinoma of the cervix with a 
combination of doxorubicin and methyl CCNU in 37 patients. Results after at least one full course of 
chemotherapy were fully evaluated in 31 of these patients. The objective response rate of 45.1 per 
cent obtained with this therapy compared favorably with those obtained by other authors using 
Single or multiple agents. This chemotherapy regimen may need to be modified to improve patients’ 
tolerance. The improved survival rate and high number of complete remissions demonstrated in this 
pilot study show promise for this type of chemotherapy in the future. (Am. J. OBSTET. GYNECOL. 


132: 545, 1978.) 


PATIENTS WITH RECURRENT or metastatic squa- 
mous carcinoma of the cervix, who cannot be hel ped by 
surgery or irradiation therapy, can be treated with 
chemotherapy. Even though the American Cancer So- 
ciety estimates that 7,800 deaths resulted from car- 
cinoma of the cervix in 1975,! only a few of these pa- 
tients are thought to have been offered chemotherapy. 
It is unfortunate that information concerning the ac- 
tivity of the single agents that have been in use for some 
time is not more readily available. Organized clinical 
studies that include a sufficient number of patients 
treated with chemotherapeutic agents have not been 
performed, and information on drug activity is sparse. 
We do know from clinical reports that single agents 
such as cyclophosphamide, 5-fluorouracil (5-FU), and 
methotrexate are active and that bleomycin, doxorubi- 
cin,* vincristine, and hexamethylmelamine also have 
produced remissions.” 


For the most part, remissions achieved with single- 


From the Departments of Gynecology and Developmental 
Therapeutics, M. D. Anderson Hospital and Tumor 
Institute. 


Received for publication June 7, 1977. 
Revised January 3, 1978. 
E Accepted March 20, 1978. 


Reprint requests: Dr. Thomas G. Day, Jr., Department of 
Gynecology, University of Louisville School of Medicine, 
Louisville, Kentucky 40202. 


*Adriamycin, Adria Laboratories, Inc., Wilmington, 
Delaware. 


0002-9378/78/210545+04$00.40/0 © 1978 The C. V. Mosby Co. 


== TNR C YT eee iin 7 ^n inae CA" 1 E "i e =F "2-0 1 


agent chemotherapy have been short-lived, and recent 
efforts have been directed toward combining agents 
for more favorable results without increasing toxicity. 
Forney and associates? reported on a combination of 
seven agents that induced tumor regression, but no 
"complete responders" were noted in their series. Con- 
roy and associates! reported a 60 per cent response rate 
to low-dose methotrexate and bleomycin, with no 
"complete responders." Guthrie and Way? reported on 
nine patients treated with a combination of Adriamycin 
and methotrexate, with short-term follow-up showing 
good results although the toxicity was severe. Other 
combinations have been reported without dramatic 
success."^? Evaluation of a chemotherapeutic agent's 
activity is difficult in patients with recurrent cervical 
cancer. Special problems are encountered in these pa- 
tients since many have received prior high-dose pelvic 
irradiation or have undergone surgery. The resulting 
pelvic fibrosis produces a clinical situation in which re- 
current cancer is not clinically measurable; therefore, 

documentation of drug-induced response is impossi- 

ble. Additional difficulty is encountered because previ- 

ous radiation may decrease bone marrow tolerance, 

thereby increasing the toxicity from the chemotherapy. 

Decreased renal function due to ureteral obstruction 

may diminish the excretion of these agents, further 

accentuating their action. These problems are com- 

pounded as many patients are debilitated prior to 
beginning chemotherapy. Even though the clinical 

problems are numerous, there is a potential role for 
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Table I. A-MeCCNU chemotherapy of squamous 
carcinoma of cervix: Criteria for response 


Response | Criteria 


Complete Disappearance of all clinical evidence of 
tumor for a minimum of 4 wk. 

Decrease of 50% or greater in the sum 
of the product of the diameters of 
measured lesions for a minimum of 
4 wk. 

Less than partial remission; less than 
increasing disease 

Increasing disease Increase of 50% in size of any measured 

lesion or appearance of a new lesion 


Partial 


No change 





Table II. A- MeCCNU chemotherapy of squamous 
carcinoma of cervix: Objective response 


Complete 9 29.0 | ,- | 
Partial 5 16.1] aa 
No change 2 6.5 
Increasing disease 15 48.4 

Total 31 100.0 





chemotherapy in these patients and selected patients 
can be evaluated for response. 

The purpose of this clinical study was to test the ef- 
fectiveness of a combination of Adriamycin and methyl 
CCNU (A-MeCCNU) in patients with advanced or re- 
current squamous carcinoma of the cervix. The Na- 
tional Cancer Institute reported that Adriamycin pro- 
duced tumor regression in nine of 28 patients (32 per 
cent) and methyl CCNU produced regression in four 
of 24 patients (17 per cent) with cervical carcinoma.” 
These agents were selected for this study because of the 
rather short interval to bone marrow toxicity for Adri- 
amycin and the longer interval for methyl CCNU. This 
difference theoretically would allow near full-dose 
administration without overlapping marrow toxicities. 
The combination was also thought advantageous be- 
cause the drugs' antitumor activities are produced by 
different mechanisms. Adriamycin acts by intercolation 
between adjacent base pairs of the deoxyribonucleic 
acid (DNA) helix, thus preventing DNA replication. 
Adriamycin is most active during the S phase of the cell 
cycle but has some action throughout the cell cycle." 
Nitrosoureas act as alkylating agents, as inhibitors of 
enzymatic processes leading to formation of DNA, and 
as modifiers of cell proteins. They are cell cycle 
nonspecific but extend the mitotic S phase."' 


Material and methods 

Patients with recurrent or advanced squamous car- 
cinoma of the cervix, for whom curative surgical or 
irradiation therapy was not feasible, were considered 


gand. 
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for entry in this combination drug trial. Tissue confir- 
mation of the recurrence or extension of squamous 
carcinoma was required in all patients who did not have 
conclusive x-ray evidence of pulmonary metastases. 
Patients with a life expectancy of six weeks or less and 
those who were thought to be unable to complete one 
six-week course of chemotherapy were excluded from 
the study. The presence of significant hepatic, renal, or 
cardiac disease or prior chemotherapy precluded entry 
in this study. Patients with recurrent disease confined 
to the pelvis, who had received prior radiotherapy, 
were thought to be extremely difficult to evaluate in 
terms of tumor response and were in general excluded 
from this study. A definite effort was made to include 
only patients with measurable lesions. 

One course of treatment consisted of 60 mg. of Ad- 
riamycin per square meter of body surface area deli- 
vered intravenously on day 1, 175 mg. of methyl 
CCNU per square meter of body surface area orally on 
day 1, and 45 mg. of Adriamycin per square meter of 
body surface area delivered intravenously on day 21. 
On day 43, if the bone marrow had recovered satisfac- 
torily, a second cycle of chemotherapy was begun. Ad- 
riamycin therapy was terminated at a cumulative dose 
of 550 mg. per square meter of body surface area. Fol- 
lowing the cessation of Adriamycin chemotherapy, pa- 
tients received 175 mg. of MeCCNU per square meter 
of body surface area every six weeks if the white blood 
cell counts were adequate. 

Prior to each course of chemotherapy the following 
were evaluated: chest roentgenogram, electrocardio- 
gram, sequential multiple analyzer 1260, creatine phos- 
phokinase, hemoglobin, hematocrit, white blood cell 
count, and platelet count. Each patient was clinically 
evaluated for response prior to each dose of chemo- 
therapy. Strict objective criteria were used to classify 
the patient's response (Table I). 

All patients were observed until the time of death, 
except for one patient who was surviving at 82 weeks 
from the initiation of therapy. Whenever possible, au- 
topsy was performed and efforts were made to retrieve 
material about the patient's course if she had a pro- 
tracted hospitalization in her home community rather 
than at M. D. Anderson Hospital. 


Results 


Of the 37 patients who received treatment with 
A-MeCCNU, two patients were found to have non- 
measurable lesions despite apparent response and were 
excluded from this analysis. The first had the only 
measurable lesion (a supraclavicular lymph node) ex- 
cised. The second had a pelvic mass thought to be re- 
current cancer as the only measurable lesion. Four pa- 
tients were observed for less than one full course of 
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— 5. Partial Response 
77--- Increasing Disease 


Complete Response 


60 70 80 90 100 110 120 


Fig. 1. Survival rate of patients receiving A-MeCCNU by type of response. 


chemotherapy and were excluded from this evaluation 


— of results. Thus, of the 37 patients who began receiving 


.A-MeCCNU, 31 were fully evaluable for response to 
this combination chemotherapy. These patients’ ages 
ranged from 31 to 69 years with an average age of 50.7 
years and a median age of 52 years. Nine of these pa- 
tients had received extended-field irradiation, with 
seven having received irradiation to the level of the 
twelfth thoracic vertebra and two having received ir- 
radiation extended to the level of the fourth lumbar 
vertebra. Two patients had not had previous treatment 
with irradiation therapy. A total of 691 weeks of ther- 
apy was given and the duration of therapy ranged from 
six to 60 weeks; the mean time of therapy was 22.3 
weeks, This interval of therapy resulted in a total of 
102 courses of therapy or 3.3 courses per patient. The 
least number of courses of chemotherapy received by 
any patient was one and the most received was six. 

Of 31 evaluable patients, nine (99 per cent) had 
¿complete responses of disease for periods of 12 to 50 
“weeks (Table II). The mean duration of a complete 
response was 27.7 weeks and the median duration was 
28 weeks. Five patients achieved partial responses rang- 
ing from 8 to 32 weeks. The median partial response 
was 13 weeks and the mean partial response, 16.6 
weeks. 

Two patients were classified as having no objective 
change. One of these patients was removed from the 
study because of evidence of cardiac toxicity and the 
other discontinued therapy because of general intoler- 
ance to the medications. The remaining 15 patients 
had increasing disease during the period of chemo- 
therapy administration. The total number of objective 
responses to therapy was 14—a 45.1 per cent objective 
response rate. 

Survival time for patients ranged from seven to 104 
weeks, with one patient presently surviving. The aver- 


Table III. A-MeCCNU chemotherapy of squamous 
carcinoma of cervix: Duration of response 
and survival 










Mean no. of 
courses of 
chemotherapy 


Mean 
duration of | Mean sur- 
response (wk). | vival (wk.) 









Response 





Complete 4.3 27.7 56.7 
Partial 3.0 |. 16.6 30.8 
No change 1.8 - 34.5 
Increasing disease 2.9 - 27.3 
Total 3.3 - 36.9 


—————————— 


age survival time for all patients was 36.9 weeks. The 
average survival time for "complete responders" was 
56.7 weeks. The “partial responders" averaged 30.8 
weeks. The patients with no change in disease survived 
an average of 34.5 weeks and the patients with increas- 
ing disease, 27.3 weeks. Thus, the average survival time 
for patients having a complete response was roughly 
twice that for patients with growing disease (Table ITI). 
This increased survival rate for patients showing com- 
plete response is demonstrated in Fig. 1. 

Patients who responded to chemotherapy received 
treatment over a greater period of time and received 
more courses of chemotherapy over that period of time 
as compared with “nonresponders.” Patients showing 
complete response received an average of 4.3 (range 
two to six) courses of chemotherapy. Those with in- 
creasing disease or partial response received an aver- 
age of three (range one to six) courses (Table III). All 
patients receiving this chemotherapy suffered moder- 
ate to severe nausea and vomiting on the days of ther- 
apy. Prolonged nausea and/or anorexia was a common 
complaint of these patients, and a general sense of de- 
bilitation was not uncommon. No patient gained weight 
while receiving this chemotherapy and the average pa- 
tient lost 15.6 pounds during the period of follow-up. 
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There seemed to be no difference in weight loss be- 
tween those with increasing disease and the "complete 
responders." 

Normocytic, normochromic anemia was common 
and has been reported in other patients receiving 
MeCCNU alone.? Twenty-one patients required trans- 
fusion during treatment to maintain hemoglobin levels. 
Three of these patients had bleeding episodes that ac- 
counted for the anemia. The remainder of the patients 
required transfusion to maintain the hemoglobin level 
with no identifiable loss of blood. Seven patents re- 
quired a dose reduction because of increasing bone 
marrow toxicity; we believe this confirms that the 
MeCCNU component of the chemotherapy had a cu- 
mulative effect on the bone marrow, with increasing 
toxicity corresponding to increased duration of use, as 
reported by Young and associates.'* Five patients had 
life-threatening bone marrow depressions requiring 
hospitalization. No patient died as a direct result of 
toxicity from A-MeCCNU. 

An interesting aspect of these patients treatment was 
that three patients had a cutaneous recurrence of ir- 
radiation changes or flare reaction in previously ir- 
radiated areas after administration of Adriamycin. 
Pelvic necrosis in previously irradiated tissue was 
exacerbated by Adriamycin in at least six patients. 


Comment 


This clinical trial demonstrates the effectiveness of 
A-MeCCNU chemotherapy in patients with squamous 
carcinoma of the cervix. The response rate in this study 
is higher than that reported for treatment of carcinoma 
of the cervix with single agents, although toxicity was 
severe. As improved survival for patients responding to 
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chemotherapy is usually seen only in those achieving 
complete response, the large proportion of complete 
responses (29 per cent) seen with this combination of 
Adriamycin and MeCCNU is important, particularly as 
other combination chemotherapy programs have not 


had large numbers of complete responses. An increase 


in survival in responders over nonresponders was 
demonstrated and a step toward better results with 
combination chemotherapy for carcinoma of the cervix 
was achieved. If patients had been treated earlier, tol- 


erance and response might have been improved. Pa- 
tients who had received extended-field irradiation 


bad 
4 7 


prior to treatment with A-MeCCNU tolerated this | 


combination poorly and needed dose reduction early in 
therapy. Adriamycin stimulated a “recall” reaction in 
previously irradiated areas and both cutaneous an d 


pelvic reactions were seen as either a cutaneous irradi- — 


ation flare or accentuated pelvic necrosis. MeCCNU. 
has cumulative bone marrow toxicity, and gradual re» | 
duction in dose for maintenance chemotherapy may be — 


warranted. | 
MeCCNU seemed to induce normocytic, normo- 
chromic anemia in these patients and transfusions fre- 
quently were necessary to maintain adequate hemo- 
globin levels. Anorexia and sustained weight loss were 
particularly severe in these patients X perhaps 
the greatest disadvantages of this combin: tion chemo- 
therapy. Through use of antinauseants and dietary 
supplementation, these obstacles might be overcome. 
Because of the significant toxicity seen with this form of 
chemotherapy, modification of the dose regimen may 
be necessary. Further studies to define the exact value 
of each drug independently are necessary to permit 
rational changes in this drug regimen. ) 
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Synthetic progestins: In vitro potency on human 
endometrium and specific binding to cytosol receptor 


S. S. SHAPIRO, M.D. 
R. D. DYER, M.S., Pu.D. 
A, E. COLÁS, M.D., Pi, Di 


Madison, Wisconsin 


The relative potency of six commonly used synthetic progestins has been evaluated in an organ 
culture system for human endometrium. The affinities of these progestins for endometrial 
progesterone receptor were also evaluated after removing the CBG-like protein by spheroidal 
hydroxylapatite chromatography. All six progestins induced an increase in tissue glycogen during 


culture at lower concentrations than did progesterone 
a relative affinity greater than progesterone. The relat 


progestins were found to have the same relative order b 


(AM. J. OBSTET. GYNECOL. 132: 549, 1978.) 


THE RELATIVE POTENCY of synthetic progestins has 
been evaluated in vivo with both human! and labora- 
tory animal’ models and in vitro with the cytoplasmic 
binding proteins of several mammalian uteri. Strict 
correlation between these in vitro and in vivo studies 
cannot be expected because of the profound effect that 
certain extraneous factors have on the in vivo assays. 
Absorption, plasma binding, and peripheral metabo- 
lism may be critical in establishing the concentration of 
active steroid at the target site and thereby affect the 
apparent potency of the agent. With the advent of lo- 
cally effective methods of birth control that have as a 
prime effect the alteration of the endometrium (pro- 
gestin-only oral contraceptives and progesterone- 
impregnated IUD's) the relative potency of these syn- 
thetic agents has become of more than academic in- 
terest. An appreciation of the direct local effects of the 
synthetic progestins would be of value in selecting 
agents for contraceptive use. Many effects of steroid 
hormones on target tissues are mediated by receptor 
proteins specific for the steroid.! Measurement of 
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; only one (medroxyprogesterone acetate) had 
potencies and affinities of the synthetic 
ut to differ in relative magnitude. 


progestin-specific binding in human uterine cytosol is 
complicated due to the presence of a transcortin-like 
binder which has high affinity for progesterone but 
also binds glucocorticoids.* A correlation between Cy- 
toplasmic binding activity and biologic activity might be 
more accurately evaluated if those variables that are 
not intrinsic to the target tissue response were elimi- 
nated from the biologic assay. An in vitro bioassay sys- 
tem that allowed for quantification of progestational 
activity would satisfy these restrictions. Moreover, one 
that uses human endometrium in the assay would elim- 
inate the need for extrapolation of data obtained from 
animal experiments to the human condition. This 
paper reports on the evaluation of such a system and 
relates the relative progestational potencies deter- 
mined with it to the relative affinities of the progestins 
for human endometrial cytoplasmic receptor protein. 


Materials and methods 


Tissue culture medium, fetal calf serum, and an- 
tibiotics were purchased from GIBCO (Grand Island, 
New York). Progesterone was obtained from Sigma 
Chemical Company (St. Louis, Missouri). Progesta- 
tional steroids* were generously provided by the fol- 


*Systematic names of the steroids are: 17a-ethynyl-4-es- 
trene-368,178-diol diacetate (ethynodiol diacetate), 6a-meth- 
yl-17a-hydroxy-4-pregnene-3,20-dione acetate (medroxy- 
progesterone acetate), 138-ethyl-17a-eth ynyl-178- hydroxy- 
4-gonen-3-one  (norgestrel 1 7a-ethynyl-178-hydroxy- 
4-estren-3-one (norethindrone), 1 7a-ethynyl-178 -hydroxy-4- 
estren-3-one acetate (norethindrone acetate), 17a-ethynyl- 
17B-h ydroxy-5(10)-estren-3-one (norethynodrel), 17,2 1-di- 
methyl-19-norpregna-4,9-diene-3,20-dione (R-5020). 
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Fig. 1. Dose response to progesterone: the glycogen content 
of proliferative endometrium after culture for 48 hours in 
media containing various concentrations was determined. 
Each data point is the mean of six experiments (six patient 
tissues) + S.E.M. 


lowing companies: ethynodiol diacetate (Searle & Co., 
San Juan, Puerto Rico), medroxy progesterone acetate 
(The Upjohn Co., Kalamazoo, Michigan), norgestrel 
(Wyeth Laboratories, Philadelphia, Pennsylvania), 
norethindrone (Ortho Pharmaceuticals Corp., Raritan, 
New Jersey), norethindrone acetate (Parke-Davis, De- 
troit, Michigan), and norethynodrel (Searle Laborato- 
ries, Chicago, Illinois). These steroids were used as re- 
ceived and [1,2-H,]progesterone (55.7 Ci/mmole), 
purchased from New England Nuclear (Boston, Mas- 
sachusetts), was purified by thin-layer chromatog- 
raphy. All other chemicals were reagent or analytic 
grade. 

- Tissue. Human endometrial tissue was obtained at 
hysterectomy or by curettage. All specimens were from 
women under 44 years of age with histories of regular 
menstrual cycles who were not undergoing steroid 
hormone therapy during the cycle in which their op- 
eration was performed. The protocol and procedures 
for this project were approved by the Center Commit- 
tee for Review of Research on Human Subjects. In- 
formed consent was obtained from each subject whose 
tissue was used in this study. All endometrial tissue was 
obtained during the follicular portion of the menstrual 
cycle and confirmed to be proliferative by standard his- 
tologic criteria. 

Organ culture. Pieces of endometrium, approxi- 
mately 2 cu. mm., were washed in Hank’s balanced salt 
solution and placed in glass Petri dishes (15 pieces per 
49 mm. dish) filled to a depth of 1 mm. with culture 
medium. The medium consisted of nine parts Trowel’s 
T-8 and one part fetal calf serum, together with 63 ug 
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of sodium penicillin G, 100 pg of streptomycin sulfate, 
and 2.5 wg of amphotericin B per milliliter. Portions of 
the medium also contained progesterone or a synthetic 
progestin in various concentrations. The Petri dishes 
were maintained at 37° C. in an atmosphere of 95 per 
cent O,-5 per cent CO; for 48 hours. 

Analysis of tissue. A portion of each pre- and 
postculture specimen was examined for wet weight, 
glycogen content according to the method of 
Montgomery," and total protein according to the 
method of Lowry and associates.* 


Preparation and fractionation of cytosol for bind- 


ing assays. A homogenate of the tissue (4:1; v:w) in 


TEGD buffer (10 mM Tris, | mM EDTA, 20 per cent 
glycerol, 5 mM dithiothreitol, pH 7.4; TEG buffer is 
TEGD buffer without dithiothreitol) was obtained with 
five passes in a Kontes Duall 21 tissue grinder at 4^ C. 
The homogenate was centrifuged at 149,000 x g for 
90 minutes in a Beckman SW 50.1 rotor. The floating 
lipid layer was aspirated from the supernatant fluid 
and the remaining cytosol was collected and fraction- 
ated on spheroidal hydroxylapatite* with stepwise in- 
creases in phosphate concentration (phosphate free, 
0.04M: 0.1M; and 0.4M, pH 7.4). The 0.1M phosphate 
fraction contained the progesterone receptor (R) and 
was concentrated to 8 to 10 ml. with a Millipore im- 
mersible molecular separator. Concentrated R was 
then labeled with 6 to 8 nM [?H]progesterone for 90 
minutes, sampled for binding determination by 
DEAE-cellulose disc filtration? and kept frozen on dry 
ice for no more than 7 days before the assays. 
Determination of relative affinities. Relative affini- 
ties were determined by competitive displacement of 
bound [?H]progesterone from R by the progestins. To 
establish the appropriate duration of the incubations, 
measurements of the time course of the displacement 
of [H]progesterone from R by the different synthetic 
progestins and progesterone were carried out. An 
amount of competitor in 50 ul of TEGD, estimated on 
the basis of other published data to cause 50 per cent 
displacement of bound radioactivity, was added to 500 
ul of the R solution and the bound radioactivity was 
determined by DEAE-cellulose disc filtration? at vari- 
ous times 1 to 22 hours after mixing. The data from 
these preliminary assays were also used to refine the 
estimates of the concentrations of competitors needed 
for 50 per cent displacement of [*H]progesterone from 
endometrial R. Competitive displacement assays were 
set up with duplicate incubation tubes containing 25 ml 
of competitor solutions at each of five concentrations 
ranging from 0.6 to 60 times the estimated concentra- 
tion for 50 per cent displacement. Two additional sets 
of duplicate tubes were prepared with 25 pl of buffer 
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Fig. 2. Dose response to progestins: glycogen content of endometrium maintained in organ culture 
in the presence of a synthetic progestin (e) or progesterone (o) at various concentrations was com- 
pared to the glycogen content of tissue maintained in media containing 3.17 x 1077M progesterone. 
Each point is the mean + S.E.M. of four experiments (four patient tissues). 


or 1,500-fold excess progesterone to assess total and 
nonspecific binding, respectively. To each tube 125 ul 
of R solution was added, the contents were mixed, and 
the tubes were capped and incubated for 99 to 94 
hours at 4? C. Bound and unbound radioactivity were 
separated by DEAE-cellulose disc filtration assays of 50 
or 60 ul samples from each tube. The filters were 
washed with 7 ml. of TEG buffer delivered 1 ml. at a 
üme from a Cornwall syringe. Radioactivity on the 
filters, in duplicate 1 ml. samples of the filtrate and in 
60 ul of the incubation mixture, was determined by 
liquid scintillation counting in 10 ml. of a dioxane- 
based cocktail (100 Gm. of napthalene and 5 Gm. of 
PPO per liter). Samples were counted with about 35 
per cent efficiency for a maximum of 20 minutes or 
10,000 counts in a Beckman LS-250 Spectrometer. 
Conversion of counts per minute to disintegrations per 
minute was based on external-standard, channels-ratio 
calibrations. 


Results 


The response of proliferative human endometriun 
to progesterone during 48 hours of culture was evalu- 
ated by measuring the glycogen content of the tissue 


Table I. Comparative biologic potency (in vitro 
glycogen formation) and endometrial specific 
binding of six synthetic progestins, with the use 
of progesterone as the reference compound 







Relative Relative 





Progestin 





Progesterone (1.0) (1.0) 
Ethynodiol diacetate 1.2 0.011 
Norethynodrel 2.1 0.23 
Norethindrone acetate 5.6 0.50 
(d, Norgestrel 5.6 0.98 
Norethindrone 6.5 1.0 
Medroxyprogesterone acetate * - 8.1 2.5 





(Fig. 1). Dose curves were similar when either glycogen 
per wet weight of tissue or glycogen per weight of tis- 
sue protein was plotted. A maximum response oc- 
curred at a progesterone concentration of 3.17 x 
1077M. Therefore, all subsequent tests of progestin- 
induced increases in tissue glycogen concentration 
were related to the response of tissue from the same 
donor to stimulation with progesterone at that concen- 
tration. 


The glycogen content of proliferative human endo- 
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Fig. 3. Competitive displacement of [*H]progesterone from 
endometrial progesterone receptor by various progestins. 
The dashed lines are least squares fits to the data from dis- 
placement by unlabeled progesterone in the same receptor 
preparation. 


metrium was measured after exposing the tissue to var- 
ious concentrations of progestin during a 48 hour cul- 
ture period. Tissue from a single patient was usually 
sufficient to permit the examination of all six synthetic 
progestins (ethynodiol diacetate, norgestrel, noreth- 
indrone, norethindrone acetate, norethynodrel and 


_ medroxyprogesterone acetate) and progesterone at a 


single medium concentration in addition to a culture 
without steroid and one with progesterone at a concen- 
tration of 3.17 x 1077M. The response to each proges- 
tin was calculated as a fraction of the response to 
3.17 x 10-7M progesterone. Dose-response curves for 
each of the progestins tested appear in Fig. 2. Linear 
regression with least squares was computed for the 
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logit transformations of the dose-response curves. The 
slopes of these lines did not vary significantly. The 
abscissa intercepts of these lines were, with the excep- 
tion of ethynodiol diacetate, found to differ signif- 
icantly from that of progesterone: norethindrone ace- 
tate and norethynodrel (P < 0.05), norgestrel and 
norethindrone (P < 0.01), medroxyprogesterone ace- 
tate (P < 0.001). The difference between ethynodiol 
diacetate and progesterone was not significant, nor 
were the differences between the other progestins, with 
the exception of norethynodrel compared to med- 
roxyprogesterone acetate (P « 0.05). The relative po- 
tencies of the progestins tested are shown in Table I. 
Displacement results. The preliminary assays of 
[*H]progesterone displacement from R showed that al- 
though progesterone caused no more displacement 
after 4 hours, norethynodrel and norethindrone ace- 
tate required 9 hours and the other progestins re- 
quired 22 hours to attain a plateau of displaced 
radioactivity. Therefore, incubations of at least 22 
hours were used in the competitive displacement as- 
says. Binding data were corrected by subtracting 
nonspecifically bound disintegrations per minute (NS) 
from bound disintegrations per minute in the presence 
of competitor (B) or buffer alone (T). Logit vs. log plots 
of the binding data (Fig. 3) were prepared and linear 
regressions were fitted to the data. The slopes for the 
synthetic progestins were compared to the slope for 
progesterone with the use of the same R preparation; 
no statistically significant differences were found. The 
concentrations of the ligands which caused 50 per cent 
displacement of [?H]progesterone were interpolated 
from the abscissa intercepts of the linear regressions 
and the competing abilities of the steroids were calcu- 
lated by computing the ratio of the molar concen- 
trations of progesterone and competitor required for 
50 per cent displacement. The relative affinities range 
from !/»o of to 2% times that of progesterone (Table I). 


Comment 


The criteria by which the potency of a progestational 
agent may be evaluated in human subjects have been 
enumerated by Swyer, Sebok, and Barns*: (1) produc- 
tion of subnuclear vacuolation in the endometrium 
due to glycogen deposition by 5 days of drug adminis- 
tration in ovariectomized women following estrogen 
priming; (2) production of mid- or late-secretory en- 
dometrium by 10 days of drug administration in estro- 
gen-primed ovariectomized women; (3) postponement 
of menstruation in normal women given the drug from 
day 90 on; (4) induction of withdrawal bleeding fol- 
lowing 5 days of drug administration in women with 
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secondary amenorrhea; (5) depression of the karyo- 
pyknotic index in the vagina; (6) inhibition of es- 
trogen-induced changes in the cervical mucus; (7) in- 
hibition of ovulation. It is apparent that the last three 
of these tests do not directly involve alterations of the 
endometrium. Of the remaining four tests, that involv- 
ing deposition of glycogen has been found to be the 
most specific for progestational activity. In those pub- 
lished studies that use glycogen deposition to compare 
the synthetic progestins taken orally, norgestrel was the 
most and medroxyprogesterone acetate the least po- 
tent to induce endometrial glycogen formation.! These 
agents were not compared to progesterone because the 
protocols involved oral administration. In the present 
study variables that result from oral administration of 
the steroid have been eliminated. In addition, the ex- 
tent to which the target tissue has been estrogen stimu- 
lated has been standardized for each experiment by the 
use of tissue from a single subject. Therefore, the data 
obtained are more representative of the local progestin 
effects on endometrium than the in vivo tests. 

The relative potency calculations (Table I) for the in 
vitro assay differ significantly from those reported for 
in vivo human studies. They also differ from those 
relative potency scales obtained by the use of the Mc- 
Phail? test. We found that medroxyprogesterone ace- 
tate was the most potent of the agents studied, whereas 
the in vivo studies suggest that norgestrel is 20 times 
more potent." Norethynodrel, one of the progestins 
that differed significantly from medroxy progesterone 
acetate in our study, had approximately the same po- 
tency when assayed in vivo. These differences may be 
due to the results of oral administration or to altered 
sensitivity of the tissue in vivo that are caused by con- 
tinuing estrogen stimulation during the test period. An 
evaluation of the relative rates of absorption and deg- 
radation as well as the plasma-binding characteristics of 
these agents might help to elucidate the reasons for 
these differences. It would appear, however, that med- 
roxyprogesterone acetate would offer the best combi- 
nation of characteristics for local use; locally high rela- 
tive potency and low systemic potency. 

Haukkamaa and Luukkainen! reported that the 
3-oxo-4-ene structure is essential for binding to the 
progesterone binder from human endometrium. Our 
data are in agreement with this conclusion in that the 
two progestins with the lowest affinities for the proges- 
terone-specific binder (ethynodiol diacetate and nor- 
*thynodrel) both lack the 3-oxo-4-ene group. 

Evaluation of relative affinities in cytosol prep- 
arations from myometrium, endometrium, or whole 
uterus and without regard for CBG-like binding has 
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led to disagreement in the literature as to the relative — — 


affinities of the synthetic progestins for the proges- 
terone receptor from human uterine tissues. Our de- 
terminations are based on competition assays using 
concentrated progesterone receptor from endometrial 
tissue, free from contamination by the CBG-like binder 
which is present in whole cytosol. We prefer to separate 
the binders physically, as opposed to the use of the 
synthetic steroid R-5020, which binds the progesterone 
receptor but not the CBG-like binder, '* because R-5020 
interacts with androgen receptors. With the elimina- 
tion of the CBG-like binder from the receptor prep- 
aration, the addition of excess glucocorticoid to the in- 
cubations became unnecessary. Therefore, possible 


complications from including high concentrations of a 


steroid with low affinity for the binder were avoided. 
The synthetic progestins used in this study do not 


follow the same pattern with respect to relative potency 


and relative affinity. All of the progestins had relative 
potencies greater than that of progesterone, but the 
only relative affinity greater than that of progesterone 
was that of medroxyprogesterone acetate. The dis- 
crepancies between specific intracellular binding and in 
VIVO activity have, in the past, been attributed to such 
extraneous effects as variable absorption rates, plasma 
binding, and peripheral metabolism. In our present 
study, these factors have been minimized. Alternative 
mechanisms to explain these differences will have to be 
investigated, including such factors as cytoplasmic or 
nuclear metabolism of the steroids, different associa- 
tion or dissociation rates of binding, or nuclear resi- 
dence times for the steroid receptor complex. In vivo 
studies have indicated that the action of ethynodiol 
diacetate may be due to its conversion to a more active 
progestin; norethindrone represented 3.6 per cent of 
the total radioactivity recovered in the urine during 7 
days after the administration of ['"C]Jethynodiol diace- 
tate." Scarce information is available on the metabo- 
lism of synthetic progestins by human reproductive 
tissues in vitro. Both endometrium and myometrium 
converted 49 per cent or more of norethynodrel to 
norethindrone in 90 minute incubations! and up to 41 
per cent of [14,15-*H]d,/-norgestrel was converted to 
ring-A reduced products by proliferative endometri- 
um." Our preliminary tests of the displacement of 
['H]progesterone indicate that differences in associa- 
tion rate constants may exist because the times required 
for displaced radioactivity to plateau were different for 
the various progestins. The length of steroid residence 
within the nucleus has been related to potency among 
the natural estrogens"; the low potency of estriol in the 
uterine weight assay has been attributed to its failure to 
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consin, who cooperated in providing us with fresh 
tissue specimens. The Endocrinology-Reproductive 
Physiology Program provided a traineeship for R. D. 
Dyer. 


remain in the nucleus for sufficient time to induce the 
response. An analogous situation may exist in the case 
of ethynodiol diacetate. 


We are indebted to the physicians of Madison, Wis- 
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Toxicity manifestations following intravenous 
Corynebacterium parvum administration to patients 
with ovarian and cervical carcinoma 
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Manifestations of clinical toxicity were evaluated following 341 courses of intravenous 

Corynebacterium parvum adjuvant immunotherapy in patients with ovarian and cervical carcinoma. 

Most patients exhibited symptoms of minor toxicity, which decreased in intensity as subsequent 

courses of therapy were administered. Temperature elevations to 38.5? C. were the most objectively 

measured signs of toxicity but temperature elevations greater than 38.5° C. occurred following only 

20.5 per cent of the infusions. Blood pressure alterations were not a serious problem and no serious ? 
central nervous system or renal toxicity was noted. The minor side effects should not preclude the 

use of C. parvum as an immunopotentiating agent if it is shown to be beneficial in the treatment of 

human malignant disease. (AM. J. OBSTET. GYNECOL. 132: 555, 1978.) 


OVARIAN CARCINOMA is the leading cause of death 
among patients with gynecologic malignancies. In 
1977, more than 17,000 cases of ovarian carcinoma 
were diagnosed and more than 10,000 patients died 
from the disease. Even more discouraging has been the 
lack of improvement of mortality statistics for two de- 
cades. 

Because of suboptimal results with chemotherapy 
and radiotherapy in the treatment of ovarian cancer, 
other modalities have been sought. It has been dem- 
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onstrated that ovarian epithelial carcinomas display 
tumor-associated antigens" ? and incite active cell- - 
mediated immunity in the host." 3 Although knowl- 
edge exists that human ovarian carcinomas contain 
tumor-associated antigens and the host response in- 
volves these antigens, macrophages, B cells, and T cells, 
the mechanism of interaction between cell-mediated 
immune responses and destruction of tumors is not 
well understood. 

Immunologic interest in the gram-positive anaerobic 
bacterium Corynebacterium parvum (C. parvum) was 
aroused following demonstration of its stimulatory ef- 
fect on the reticuloendothelial system.* Subsequent 
work describing C. parvum’s antitumor properties in 
animals has led to the current clinical interest as a 
nonspecific immunostimulatory anticancer agent in 
human malignancy.* ! 

C. parvum is currently being used as adjuvant therapy 
in combination with either chemotherapy or radiother- 
apy. The clinical manifestations of C. parvum adminis- 
tration in human subjects were described by Israel,’ 
Reed and associates,’ and more recently by Fisher and 
associates* and others.?-'* The reports by Israel and 
associates": '° indicated C. parvum could be repetitively 
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Table I. Incidence of toxicity symptoms in 
cancer patients receiving 341 courses of 
intravenous C. parvum 






Reactions 


Symptoms 


Chills: 
Vigorous 101 29.6 
Mild 152 44.5 
- Blood pressure: 
Increase 62 18.1 
Decrease 22 6.4 
Temperature elevation: 
<38.5°C. - 214 62.7 
>38.5° C. 72 21.1 
Vomiting 135 39.5 
Nausea 169 49.5 
Malaise 188 55.1 
Diarrhea 26 7.6 
Chest pain 19 5.5 
Apprehension 124 36.3 
. Cyanosis of extremities 19 5.5 
Headache 173 50.7 
Leg cramps 9 2.6 





administered by the subcutaneous route with minimal 
undesirable side effects. Reed and associates? reported 
a Phase I study with 35 patients receiving intravenous 
C. parvum. Fisher and associates" observed toxicity to C. 


|. parcum in 31 patients receiving intravenous C. parvum 


and nine patients receiving subcutaneous C. parvum. 
Most of the patients described in the published toxicity 
reports had malignancies of either a nongynecologic 
nature or an advanced stage or both. It is the purpose 
of this report to detail toxicity observations in 
gynecologic patients because of the increasing use of C. 
parvum in immunotherapy protocols and the reluctance 
of some investigators to utilize this agent. 

Toxicity observations were made following 541 
intravenous infusions of C. parvum in patients being 
treated for either primary ovarian cancer or primary 
cervical cancer with a combination of either chemo- 
therapy or radiotherapy and C. parvum. This study was 
conducted under the auspices of the Gynecologic On- 
cology Group (G.O.G.) to evaluate the potential ben- 
efits and toxicity effects of an immunostimulaung 
agent in the therapy of ovarian and cervical caranoma. 


Material and methods 


Fifty-three patients treated in the Divisions of Gyne- 
cologic Oncology at Duke University Medical Center 
and University of Southern California/Los Angeles 
County Medical Center form the basis of this report. 
Forty-five patients had the diagnosis of epithelial car- 
cinoma of the ovary and eight patients had the diag- 
nosis of squamous cell carcinoma of the cervix. The 
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staging of ovarian carcinoma included: Stage I, one; 
Stage II, five; Stage III, 35; and Stage IV, five; the 
eight cervical cancer patients had Stage III disease. 

The patients with the diagnosis of ovarian cancer 
were entered into this study following exploratory 
laparotomy and histologic confirmation of malignancy. 
When feasible, total abdominal hysterectomy, bilateral 
salpingo-oophorectomy, omentectomy, and/or debulk- 
ing of the remaining tumor were performed. Melpha- 
lan therapy was initiated within four weeks of opera- 
tion at a dosage of 0.2 mg. per kilogram daily for five 
days and repeated every 28 days. Melphalan was ad- 
ministered on days | to 5 of the treatment cycle. C. 
parvum was administered on day 7 at a dose of 4 mg. 
per square meter by intravenous infusion. This combi- 
nation was administered for a minimum of 12 courses 
or 18 months. 

The patients with the diagnosis of squamous cell 
carcinoma of the cervix were entered into the study 
following a staging laparotomy with selective para- 
aortic and pelvic lymph node biopsies. Radiation ther- 
apy consisting of 5,000 to 6,000 rads, homogeneously 
delivered to the pelvis over six to eight weeks, was ini- 
tiated within four weeks of staging by operation. A 
radium insertion was placed at an interval of zero to 
two weeks following external beam radiation. Patients 
with cervical carcinoma received C. parvum on post- 
operative days 5 and 10 and every two weeks thereafter 
for a period of one year. 

C. parvum,* 4 mg. per square meter of washed 
formalin-killed organisms suspended in physiologic 
pyrogen-free saline containing 0.01 per cent thimer- 
osal as a preservative, was used through the study. The 
C. parvum was added to 100 c.c. of normal saline and 
infused intravenously during a one-hour period. Each 
patient was pretreated at the initiation of the infusion 
with acetaminophen. Patients were encouraged to 
drink hot liquids throughout the infusion, as suggested 
by Chen and associates. The hot liquids consisted of 
either coffee, tea, or chocolate in quantities of 360 to 
480 c.c. and were self-administered. 

The 35 patients initially studied were hospitalized 
during the infusion of C. parvum and for 24 to 48 hours 
thereafter. The temperature, pulse, and blood pres- 
sure were monitored every 15 minutes during the in- 
fusion and hourly for the first six hours afterward, 
then every two hours for the next six hours and every 
four hours thereafter while hospitalized. All patients 
treated subsequent to the initial 35 patients have beerf 


*Furnished through the courtesy of John K. Whisnant, 
M. D., Burroughs-Wellcome Co., Research Triangle Park, 
North Carolina 27709. 
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Table II. Incidence of chills, blood pressure alteration, and temperature elevation as related to the course 
of intravenous C. parvum | 
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Table II. Incidence of gastrointestinal sy mptoms as rélatéd to course of therapy in patients 
receiving C. parvum | | 
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treated as outpatients. During outpatient observation 
temperature, pulse, and blood pressure were moni- 
tored every 15 minutes during the C. parvum infusion 
and hourly for a minimum of six hours. Each patient 
was evaluated for the presence of chills, chest pain, 
apprehension, cyanosis of extremities, nausea, vomit- 
ing, diarrhea, malaise, headache, blood pressure alter- 
ation, and temperature elevation. 

Chills were arbitrarily classified as mild if minimal to 
moderate shaking was present or vigorous if severe or 
rigorous shaking was present. Chest pain was defined 
as any discomfort occurring in the chest wall, lungs, or 
heart. Apprehension was present if the patient exhib- 
ited nervousness, a sense of foreboding, or agitation 
during the period of observation. Blood pressure and 
pulse alterations were considered significant if there 
was a blood pressure change of +20 mm. Hg or more 
or a pulse alteration of 25 per cent from normal base- 
line values. Temperature elevations were divided into 
those less than 38.5? C. and those greater than 38.5" C. 
Each patient was requested to report any adverse reac- 
tion following discharge from the hospital or outpa- 
tient clinic. 


Results 


The blood pressure alterations, temperature changes, 
and chills following intravenous C. parvum are listed in 
Table I. Blood pressure alterations, either increases or 
decreases, occurred following 24.5 per cent of all infu- 
sions. However, 43 (48 per cent) of the 90 elevations of 
blood pressure occurred in seven patients. The highest 
blood pressure elevation recorded was 220/140 mm. 
Hg, which occurred in one patient one hour after C. 
parvum infusion but returned to normal without addi- 
tional therapy within one hour. No patient experienced 
blood pressure alterations longer than four hours. It 
was common for patients who experienced blood pres- 
sure alterations also to have elevated peak temperature 
responses. Of 72 episodes of temperature greater than 
38.5? C. 22 (31 per cent) occurred in two patients, 
exhibiting 19 (31 per cent) of the total of 62 blood 
pressure elevations. There appeared to be a modest 
decrease in the incidence of blood pressure alterations 
as the number of courses of C. parvum increased (Table 
II). No episodes of transient hypotension occurred 
after the sixth course of C. parvum. Two patients exhi- 
bited increased blood pressure during each of 11 
courses of C. parvum. Neither of these patients demon- 
strated previous chronic hypertension. 

Temperature. The elevation of temperature follow- 
ing intravenous C. parvum infusion was the most fre- 
quent objectively measured sign of toxicity (Table I). 
Severe febrile responsiveness decreased as the number 
of infusions increased: however, the incidence of mild 
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temperature elevations less than 38.5° C. remained 
constant (54.7 per cent in course 1 to 45.4 per cent in 
course 11). 

The initial temperature elevation occurred one to 
four hours (usually within two hours) following C. par- 
vum infusion. The temperature elevation lasted eight to 
12 hours and only rarely was a normal temperature not 
attained during the 24 hours after infusion. 

Since the initiation of administration of oral hot liq- 
uids, as recommended by Chen and associates," the 
incidence of temperature elevations greater than 38.5" 
C. has essentially been eliminated. The mechanism of 
action of hot oral fluid in the prevention of severe tem- 
perature elevations as well as nausea, vomiting, mal- 
aise, and chills remains obscure. 

Chills and gastrointestinal symptoms. Patients de- 
veloped chills following 253 (74.1 per cent) of the 341 
courses and gastrointestinal symptoms following 169 
(49.5 per cent) of the 341 courses of C. parvum (Table 
I). A decrease in incidence as well as severity of chills, 
malaise, nausea, and vomiting was noted as patients 
received successive courses of C. parvum (Tables II 
and III). 

Miscellaneous. The incidence of chest pain, ap- 
prehension, cyanosis of extremities, headache, and leg 
cramps is shown in Table I. A higher incidence of these 
symptoms was present following the first course of 
therapy (Table IV). Each of these symptoms decreased 
by approximately 50 per cent with successive courses 
of therapy. 


Comment 


Toxic reactions in human subjects with solid tumor 
following intravenous C. parvum have been recorded by 
Ossorio and co-workers.? These authors treated 25 pa- 
tients with rapid infusion of either 0.1 or 2.5 mg. per 
square meter in 25 ml. of 5 per cent dextrose over 20 
minutes or the same dose in 250 ml. of 5 per cent 
dextrose over a one-hour period. All four patients who 
received the more rapid infusion had temperature ele- 
vations greater than 39° C. with shaking chills whereas 
the one-hour infusion produced no fever greater than 
39° C. They also noted an occasional patient with tran- 
sient blood pressure elevation or depression. Israel and 
associates!” administered intravenous C. parvum to 20 
patients with a variety of disseminated cancers. These 
patients were treated with a dose of 4 mg. per day, five 
days per week, for four to 16 weeks. They reported 
side effects of chills, fever, nausea, vomiting, and 
headache, which were unpredictable as to time of on- 
set, intensity, and duration. Band and associates" stud- 
ied the responses of 19 patients with disseminated solid 
tumors to intravenous C. parvum during treatment for 
10 consecutive days at doses ranging from 0.5 to 6 mg. 
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per square meter. They noted temperature elevations, 
chills, and nausea in most of their patients. They also 
described decreasing toxicity following the first three 
days of therapy. Chen and associates? administered 
intravenous C. parvum to 12 patients with advanced 
head and neck cancers at doses of 2, 3, or 4 mg. per 
square meter while the patients were undergoing 
radiation therapy. They noted chilling, peripheral 
cyanosis, fever, apprehension, and nausea as well as 
blood pressure alterations in most patients with the first 
course of C. parvum. Their patients’ symptoms di- 
minished in intensity with subsequent courses of ther- 
apy. Minton and co-workers? administered C. parvum 
in a dose of 5 mg. per square meter in 250 c.c. of saline 
to six patients with Stage IV breast cancer by single 
intravenous injection over a period of two to four 
hours. They noted a variable pattern of toxic symptoms 
in patients with long, complicated treatment hisories, 
induding previous surgery, chemotherapy, radio- 
therapy, and Bacille Calmette Guérin immunotherapy. 
Rao and associates treated 24 women with advanced 
ovarian cacinoma, who had progressive disease despite 
previous surgery, chemotherapy, and/or irradiation 
with a program of surgery, intravenous C. parvum, and 
combination chemotherapy. Intravenous C. parvum was 
given in escalating doses of 0.5 to 23 mg. in saline over 
a 30 minute period for 10 to 14 days. Fever, headache, 
and chills were the most common symptoms of toxicity. 
lransient blood pressure elevations frequently were 
recorded but blood pressure depressions occurred in 
only two patients. 

Because of the increasing use of immunopoten- 
liators, C. parvum is being considered as an agent for 
adjunctive therapy in many treatment protocols. Al- 
though administration of C. parvum by the subcutane- 


| ous route has minimal toxicity, it also is probable that 


the immunopotentiating effect is less than when the 
intravenous route is used. Our observations suggest the 
incidence of each toxicity symptom decreases with suc- 
cessive courses of therapy. Fisher and colleagues? failed 
to show a diminution of undesirable effects with suc- 
cessive courses of therapy; however, other investigators 
have shown this decrease.*7'* Our observations indicate 
that a small group of patients have chills and tempera- 
ture elevations as well as blood pressure alterations in 
every course of therapy and that early identification of 
these patients will assist in determining the need for 
hospitalization. 


Our first 35 patients were hospitalized for the first 
and subsequent courses of therapy until they failed to 
have undesirable reactions. The subsequent 18 patients 
have had their first and subsequent courses of therapy 
as outpatients, after pretreatment with acetaminophen 
and forcing of hot liquids as supporting measures. 
Minor toxicity occasionally occurs but this program has 
been highly successful. It must be emphasized that all 
patients treated with C. parvum also were receiving 
either alkylating-agent chemotherapy or radiotherapy. 
We have attributed all toxicity to C. parvum whereas 
some of the symptoms could have been due to chemo- 
therapy or radiotherapy. However, the addition of al- 
kylating agents or radiotherapy does not appear to in- 
crease toxicity. 

Fisher and associates* have used pretreatment with 
hydrocortisone to decrease undesirable reactions. 
Whether this pretreatment alters the immunopotenti- 
ating properties of C. parvum is unknown. The exact 
effect of C. parvum on human tumors and its mecha- 
nism of antitumor activity also is unknown. Woodruff 
and associates? have shown that C. parvum can inhibit 
tumor growth in animals with diminished numbers of 
T cells, whereas Fisher and colleagues* have shown in- 
creased tumor destruction when the B-cell depressant 
cyclophosphamide as well as C. parvum was adminis- 
tered to mice. The effect of C. parvum on macrophage 
mediation has received considerable attention and is 
thought to be a major mechanism of action.! 

The serious central nervous system reactions previ- 
ously reported* were not observed in our patients. No 
evidence of renal toxicity was present in any patient. 
The data gathered failed to demonstrate that blood 
pressure alterations were a serious problem and prob- 
ably were related to severity of associated vigorous 
chills. 

The results indicate that while the administration of 
C. parvum is followed by a number of undesirable reac- 
tions these tend to be a minor problem. Patients accept 
these reactions well if they are adequately informed. 
The incidence of undesirable reactions declines with 
successive courses of therapy although a small number 
will react adversely to each course of therapy. It is 
thought that the addition of C. parvum as an im- 
munopotentiating agent should be based on its ben- 
eficial effects in human malignant disease and one 
should not withhold this potential immunostimulatory 
agent on the basis of minor side effects. 
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Pattern of sexual steroids, prolactin, and gonadotropic 
hormones during prolactin inhibition in 


normally cycling women 
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In order to elucidate the role of prolactin (PRL) in the regulation of the human corpus luteum, a 
Study was conducted in a series of female volunteers. Following a control cycle, two groups of five 
and four women were treated with bromocriptine, a prolactin (PRL) inhibitor; they received 5 and 7.5 
mg. daily, respectively, for the length of another cycle. In two other subjects both doses were 
administered in consecutive cycles, whereas in two additional cases treatment was restricted to the 
postovulatory period until the onset of the next menses. Parameters examined were plasma PRL, 
LH, FSH, estradiol (E;-178), and progesterone (PG), the latter being elaborated to a luteal index. 
Initiation of therapy at the onset of menstruation was followed by an immediate and significant 

(p < 0.001) fall in plasma PRL concentration. FSH, LH, and E;-178 were not modified by treatment, X 
but a marked decrease in luteal PG in three out of five women receiving 5 mg. and in the four 
women receiving 7.5 mg. (p < 0.05) was recorded. This effect was only observed when treatment 
was extended to the entire length of the menstrual cycle, and was reversible on discontinuation of 
therapy. When administered in two consecutive cycles to the same person, 7.5 mg. induced a more 
marked fall in plasma PG when compared with the control and the 5 mg. dose. These results 
suggest that PRL physiologically influences the function of the human corpus luteum since its 
suppression to below-normal levels may cause defective PG synthesis by the ruptured follicle. The 
possible biological implications of this effect are discussed. (AM. J. OBSTET. GYNECOL. 132: 561, 


1978.) 


A POSSIBLE role of prolactin in the control of ovarian 
function in the human being has been the subject of 
recent investigation. del Pozo and associates! reported 
that the inhibition of prolactin secretion with bromo- 
criptine, 3 mg. daily, had no influence on the mecha- 
nisms of ovulation and corpora lutea formation in 
normally menstruating women. More recently, Schulz 
and colleagues? found a moderate fall in plasma pro- 
gesterone during the post ovulatory period when nor- 
mal female volunteers were treated with higher doses 
of the compound. In order to obtain further informa- 
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tion about the mechanisms leading to this effect, the 
present study was conducted in a series of normally 
menstruating women subjected to different dosage 
schedules and under different experimental condi- 
tions. Results of sequential hormonal studies lend sup- 
port to experimental data showing that prolactin (PRL) 
is required for normal luteal function to occur. 


Material and method 


Study protocol. Two groups of five and four healthy 
female volunteers between 22 and 28 years of age 
agreed to participate in this study. Endocrine disorders 
were excluded. Normality of the menstrual cycle was 
established by a biphasic basal temperature curve in- 
cluding a luteal phase of at least 12 days. Basal PRL was 
normal. Serial blood samples were withdrawn daily be- 
tween 9 A.M. and | P.M. Plasma was separated im- 
mediately by centrifugation and frozen at —20° C. until 
assayed. Following a control cycle, each group received 
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Fig. 1. Cyclic hormonal profile of nine normal volunteers be- 
fore (continuous line) and after. (dotted line) administration of 5 
or 7.5 mg. of bromocriptine daily (cumulative values). Only 
PRL is significantly depressed (mean + S.E.). 


oral bromocriptine (2-bromo-alpha-ergocryptine, Par- 
lodel, Sandoz Ltd., Basle, Switzerland) doses of 2.5 mg. 
two or three times a day. This synthetic ergot alkaloid 
derivative has been shown before to be an effective 
inhibitor of prolactin secretion in human beings. 
Treatment covered one complete cycle starting at the 
onset of menstruation. 
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In two volunteers bromocriptine therapy was main- 
tained for two consecutive cycles. So it was possible to 
study the effect of two different daily doses, 5 and 7.5 
mg., in the same subject. In two other women, and 
after a control cycle, bromocriptine treatment, 7.5 mg. 
daily, was started at the onset of menstruation and was 
continued until the following menstrual bleeding. Dur- 
ing the next cycle treatment was restricted to the luteal 
phase only. 

Hormone assays. LH and FSH determinations were 
carried out using a double-antibody radioimmunoassay 
as described earlier. * FSH (LER 1366), anti-FSH 
(batch 3), LH (LER 960), and anti-LH (batch 1) were 
kindly donated by the National Institutes of Health. 
The interassay precision varied between 6 and 9 per 
cent, the intra-assay precision between 3 and 5 per cent 
for both hormones. Results were expressed as milli- 
International Units related to the Second International 
Reference Preparation. 

Prolactin was measured by the radioimmunoassay 
previously reported? using highly purified hPRL for 
iodination and for standards. Reproducibility was satis- 
factory with intra- and interassay variations of 9 and 
18.5 per cent, respectively. Contamination with hGH 
was less than 0.1 per cent. The normal range for 
women in child-bearing age is 4 to 25 (8.3 + 0.6 SE) ng. 
per milliliter. The determination of plasma progester- 
one (PG) was radioimmunologically without prior 
chromatographic separation. Methodologic details have 
been published elsewhere. The within-assay and be- 
tween-assay precision was 5.6 and 10.2 per cent, re- 
spectively. The cumulative PG secretion throughout 
the luteal phase of the cycle was estimated by integra- 
tion of the area below the curve and expressed in 
[(ng./ml.) x time] as the luteal index. A radioim- 
munologic technique was also employed for the de- 
termination of plasma estradiol (E5-178).' The varia- 
tion coefficient of the within-assay precision was 5.1 per 
cent, that of the between-assay 8.4 per cent. 

Because of variations in cycle length the results of 
hormonal assays were centered according to the day of 
the midcycle LH surge which served as the reference 
point and was designated as Day 0. Statistical eval- 
uation was performed by paired t-test or analysis of 
variance. 


Results 


After no differences between both groups were 
found, results of basal sequential measurements were’ 
cumulated and are presented in Fig. 1. Treatment with 
bromocriptine brought about a marked and significant 
fall (p < 0.001) in plasma PRL to levels below the lower 
limit of normal, indeed often to levels below assay sen- 
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Fig. 2. Plasma progesterone profiles in two groups of women 
receiving either 5 or 7.5 mg. of bromocriptine daily. Only 
values recorded with 7.5 mg. are significantly (p < 0.05) lower 
than controls (mean + S.E.). 


sitivity (2 ng. per milliliter). There were no changes 
in LH and E,-176 as compared with the baseline, 
and FSH showed a trend toward higher values under 
therapy without reaching the level of significance. A 
fall in overall PG secretion was conspicuous at both 
dosage levels (Fig. 2). Results of PG integration 
throughout the luteal phase of the cycle (luteal index) 
are presented in Table I. In the group receiving 5 mg. 
of bromocriptine daily a clear fall in the luteal index 
was recorded in three out of five subjects, but the 
overall difference with the baseline was not significant. 
All four women receiving 7.5 mg. daily responded to 
treatment with a marked fall in plasma PG reaching the 
level of significance (p « 0.05). 

The two cases receiving both dosages of bromocrip- 
üne in consecutive cycles are illustrated in Fig. 3. Se- 
quential PG values are in accordance with the basal 
body temperature charts, showing a marked decrease 








Table I. Luteal indices in the control cycle and after 
treatment with 5 or 7.5 mg. bromocriptine daily 
for another cycle 


122.8 110.9 
194.0 94.4 
5 106.4 37.8 N.S. 
152.8 92.8 
118.9 . 128.5 
Mean 139.0 92.8 
+ S.E. 15.7 15.2 
144.2 82.1 
130.8 40.7 
7.5 187.6 76.4 p < 0.05 
120.3 95.0 
Mean 145.0 73.5 
MAE. 14.7 11.6 


Mean control values for the progesterone indices are similar 
for both groups but the difference with the control cycle is 
significant (p < 0.05) for 7.5 mg. 


Table II. Luteal indices and duration of the luteal 
phase corresponding to the PG values represented 
in Fig. 4 











Luteal index of luteal 
(ng. ml. PG x t) phase (days) 





Control cycle 120 110 13 14 

Treated luteal 124 121 13 13 
phase only 

Treated entire cycle 37 77 10 12 





in PG synthesis at the 7.5 mg. level reflected in a 
shortening of the hyperthermic phase of cycle from 13 
and 14 to 10 and 9 days, respectively. Cessation of 
therapy was followed by normalization of the cycle. 
Two other subjects had received 7.5 mg. of bromocrip- 
tine daily covering only the postovulatory period until 
the onset of the next vaginal bleeding. This was pre- 
ceded by a control cycle followed by treatment with 
bromocriptine, 7.5 mg., for another cycle. Fig. 4 and 
Table II clearly show that only the administration of 
the drug throughout the cycle was accompanied by a 
fall in plasma PG. It is noteworthy that this fall in PG 
production was only reflected in a shortening of the 
hyperthermic phase of the cycle in one of them. 


Comment 


The possible role of PRL in the control of corpus 
luteum function has been the subject of recent investi- 
gation but results have been controversial due to 
species differences. It took more than a decade to find 
out that the prevention of ovum implantation observed 
in rodents treated with ergocornine, an ergot com- 
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E 0 10 20 30 40 50 60 70 80 90 
* days 

E Fig. 3. Basal body temperature (BBT) graphs and plasma progesterone (PG) curves in two women 

* under basal conditions and after the administration of 5 and 7.5 mg. of bromocriptine daily for two 

| consecutive cycles. There is a fall in plasma PG at the 7.5 mg. strength. 


pound, was due to the prolactin-inhibiting properties 
of the drug.? This lactogen has been found to be neces- 
sary for the maintenance of corpora lutea function in 
rats. Moreover, continuous administration of bromo- 
criptine, also an ergot compound, to female rats pre- 
vents pregnancy by depressing ovarian progesterone 
— . synthesis,’ lending support to the positive role of this 
lactogen in the maintenance of corpus luteum function 
in rodents. Confirmation of this effect in primates was 
recently provided by Espinosa-Campos and associates? 
who administered bromocriptine to normally cycling 
rhesus monkeys. 

First studies by McNatty and colleagues!" have 





helped considerably to explain the regulation of pro- 
gesterone synthesis by the human corpus luteum. In 
vitro work by these authors has shown that the synthe- 
sis of progestagen by human luteinized granulosa cells 
is dependent on the prolactin content of the culture 
medium. Thus, increasing PRL concentrations de- 
presses the function of these cells whereas a certain 
level of this lactogen would be required for normal 
progesterone synthesis to occur. This is supported by 


recent data demonstrating the presence of specific PRL' 


receptors in the human ovary." 
In the clinical situation, del Pozo and co-workers! 
reported that the administration of 3 mg. of bromo- 
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criptine daily to normally menstruating women had no 
effect on the sequence of hormonal changes leading to 
ovulation and normal corpora lutea formation. It was 
subsequently shown by Schulz and associates? that a 
gradual dose increase would induce, in addition to a 
more marked fall of PRL secretion, a reduction of 
plasma progesterone during the luteal phase of the cy- 
cle. Data reported here confirm these findings and are 
indicative of a selective action of PRL on corpus luteum 
function since treatment with bromocriptine failed to 
alter plasma levels of LH, FSH and E,-17£. 

Results presented here also suggest that a certain 
plasma level of PRL is required for progesterone syn- 
thesis to proceed normally. However, differences in the 
degree of PRL inhibition with the two doses used could 
not be ascertained, so that one cannot establish any 
correlation between the degree of PRL suppression in- 
duced by the drug, the amount of drug administered, 
and the reduction in plasma progesterone. It can be 
tentatively proposed that a plasma PRL fall below 2 ng. 
per milliliter would be required for deficient proges- 
terone synthesis to occur, and that this effect is less 
apparent with bromocriptine doses below 7.5 mg. daily. 
The observation made in the two cases receiving se- 
quentially 5 and 7.5 mg. suggests that the effect of 
bromocriptine may be dose related but the duration of 
treatment may also play a role. 

The lack of effect of bromocriptine on progesterone 
synthesis when treatment is limited to the postovula- 
tory period deserves further attention. This finding is 
suggestive of a regulatory role of PRL on follicular 
maturation but it is not supported by the normal es- 
tradiol values recorded during this phase of the cycle 
while on treatment. Moreover, studies conducted with 
granulosa cell cultures (K. McNatty, personal com- 
munication) have shown that changes in PRL concen- 
tration in the medium do not impair estrogen synthesis 
by these cells. A possible explanation for the lack of 
effect of bromocriptine treatment restricted to the 
luteal phase may be the increased conversion of pro- 
gesterone into a less potent progestative 20@OH de- 
rivative, the synthesis of which is inhibited by a PRL- 
dependent 20a-dehydrogenasá '?: Also an interference 
at the LH receptor level may be considered. Thus, 
Zeleznik and associates" demonstrated enhancement 
of hCG binding to rat ovarian receptors by treating 
these animals with FSH, and Holt and colleagues" 
found bromocriptine to decrease ovarian LH-receptors 
‘presumably through PRL-inhibition. Thus, it could be 
proposed that PRL may already exert a sensitizing ac- 
tion on ovarian LH receptors prior to ovulation, and 
that this effect would first become apparent during the 


Steroid and hormone patterns during PRL inhibition 565 


15 days 


ovulation 


Fig. 4. Postovulatory plasma PG measurements in two women 
under basal conditions (continuous line), after bromocriptine 
administration, 7.5 mg. daily for the length of an entire cycle 
(thin dotted line), or after restricting treatment to the postovu- 
latory period (thick dotted line) (mean + S.E). A marked re- 
duction in plasma PG is apparent when therapy is extended to 
the entire cycle. 
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period of active PG-synthesis by luteinizing granulosa 


cells. A direct action of bromocriptine on the ovary is 
unlikely, but at the present there are no data available 
to rule out this possibility. 

The biological significance of the progesterone- 
lowering effect of bromocriptine recorded in the pres- 
ent study remains uncertain. Although luteal inade- 
quacy and subfertility may be a consequence of it, con- 
ception and normal pregnancies have been observed by 
the authors in acromegalic women receiving doses as 


high as 35 mg. daily. 
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In primates, Brüggemann (unpublished data) has 
recorded pregnancies on single exposure in monkeys 
treated chronically with bromocriptine. However, 
Mühlenstedt and colleagues'® and Bohnet and co- 
workers! have reported initial restoration of normal 
luteal function by bromocriptine in women with nor- 
mal or slightly elevated plasma PRL, but lactogen sup- 
pression to levels below 3 ng. per milliliter was followed 
by deficient luteinization. Curiously enough, this drug 
has been found to be effective in restoring fertility of 
luteal inadequacy in marked hyperprolactinemia.'* 
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bryo, blood vessels, the nervous system, head region, trunk 
and limbs. The second section, devoted to metabolic fields 
in later developmental stages, distinguishes corrosion, den- 
sation, contusion, distusion, retention, dilation, liquation 
and detraction fields. '78, 304 pp., 167 il., $24.50 


NUTRITIONAL FACTORS IN GENERAL MEDICINE: 
Effects of Stress and Distorted Diets by Mark D. Altschule, 
Harvard Medical School, Boston. This outstanding refer- 
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physiology of the female genitourinary tract and explains 
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ters focus on the neglected female urethra, vesicovaginal 
fistulae, bladder drainage, urinary tract infections, the dys- 
functional bladder and urethra, and pelvic surgery with 
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BORN edited by Chester A. Swinyard, Stanford Univ. 
School of Medicine, Palo Alto, California. Foreword by 
Robert E. Cooke. (49 Participants and Contributors) In 
those newborns who are severely affected by birth defects, 
some physicians are advocating nontreatment — selection 
lor death — on the basis of poor quality of life and/or 
family burden. This extraordinary book presents an inter- 
disciplinary study of the medical, ethical, theological, social 
and legal aspects of such life-and-death decisions. No final 
resolution of the compelling issues involved is offered or is 
intended. But this book does make a great contribution to 
an understanding of the dilemma. ’78, 672 pp., 19 il., 29 
tables, $24.75 
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concise volume address themselves to four aspects of the 
developing human embrvo: perinatal phvsiology; nutrition, 
fetal growth and developments; intrauterine diagnosis and 
methodology; and anomalies of fetal development. Selected 
topics in the first two sections range from discussion of the 
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The results are in. Digital imaging has been calle 
the g greatest advancement in ultrasoind diagnostic 
since the introduction of gray scale. The digita 
technology that gave the computer and the spac 
program its remarkable speed and reliability brings 
ultrasound scanning an instancy that approaches rec 
time, and a new dimension in stability. Highe 
scanning speed puts a virtual end to motio! 
artifacts, and lowers reliance on operator skill. Iı 
the survey mode, each pass of the transduce 
produces an entirely new scan as the previous on 
is erased. System 80L with Digital Imager i 
inherently more stable. As a result, you get bette 
images more quickly, and the ability to creat 
quicker, easier and more accurate diagnose 
Doing more with what you get. Prior t 
scanning, you select the special program that give 
you the information you seek. Tissue texture proces: 
ing programs let you make your own gray sca. 
assignments — thereby enhancing the clinical conter 
of each image for a given study. After you've stor’ 
your data in the Digital [mager s memory, you ca 
select one of the Gray Scale Emphasis programs t 
delineate an area of interest with greater clarity. A 


alphanumeric recording system lets you include patient ar 
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examination data on each image. Scan plane is 
continuously identified, displayed and automatically 
tracked by the micro-processor 

The micro memory of the future is here now. 
e future of digital Imaging is as exciting as its 
present. As advances are made in computerized 
ultrasound, you can look forward to a time of more 
sophisticated image processing, mass storage and retrieval of images, and better tissue 
-haracterization. Incorporating these future innovations is simplified through the use of 
orogrammable circuitry. The brain of our Digital Imager has anticipated the future. planned 
‘or it, and made itself ready to accept it. For more information on how System 80L with 
Vigital Imager fits into your present, call or write: Picker Corporation, 12 Clintonville Road, 
Northford, CT 06472 (203-484-2711): or Picker International 
995 Miner Road, Cleveland, OH 44143. 
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OB-GYN PHYSICIANS 
(Multiple) 


Have you had enough of ice, snNOW 
and freezing temperature? Then this 
could be the opportunity you've been 
looking for. 

Womens Hospital in Las Vegas, a 
59-bed progressive facility dedicated to 
the care and treatment of women, 
is expanding its staff of highly educated 
and competent physicians. 

Currently, we have a need for several 
physicians willing to relocate to sunny, 
colorful Las Vegas. 

Physicians who have served a three- 
year residency in obstetrics or gyne- 
cology, or who are board eligible or 
board certified meet the first 
requirement. 

If you are interested in relocating to 
Las Vegas, forward your curriculum vitae 
(in complete confidence) to: 


Douglass D. Dailey, Executive Director 
Womens Hospital 
2025 East Sahara 
Las Vegas, Nevada 89104 
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Amniotic fluid cortisol in normal and diabetic 
pregnant women and its relation to respiratory disease 


in the neonate 


JANE E. BRAZY, M.D. 
M. CARLYLE CRENSHAW, M.D. 
GEORGE W. BRUMLEY, M.D. 


Durham, North Carolina 


One hundred and thirty samples of amniotic fluid from normal and diabetic pregnant women were 
analyzed for cortisol concentration. In normal pregnancies, cortisol was present in low 

concentrations until 35 weeks’ gestation, followed by a sharp rise at 36 weeks and a continued 
upward trend to 39 weeks. The rise after 35 weeks was delayed or absent in many patients with 
diabetes. In the combined population, the incidence of respiratory disease with a 
lecithin/sphingomyelin ratio = 2 was 26 per cent if the amniotic fluid cortisol was —4.3 ig per 100 ml. 


and 2.9 per cent if the cortisol concentration was =4.3 ug per 100 ml. (Am. J. OBSTET. GYNECOL. 


132: 567, 1978.) 


THERE IS INCREASING evidence that glucocorticoids 
play an important role in fetal lung maturation and 
that insulin may interfere with this process." ? In 
Classes A to C diabetic subjects, fetal lung maturation, 
as assessed by the lecithin/sphingomyelin (L/S) ratio, 
may be delayed and the incidence of respiratory dis- 
tress syndrome (RDS) increased. Cunningham and as- 
sociates' have noted an absence of amniotic fluid phos- 
phatidylglycerol in 45 per cent of diabetic pregnancies. 


$ From the Division of Perinatal Medicine, Departments of 
Pediatrics and Obstetrics-Gynecology, Duke U niversity 
Medical Center. 


Reprint requests: Dr. Jane E. Brazy, P.O. Box 3967, 
Duke University Medical Center, Durham, North 
Carolina 27710. 
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Infants who subsequently developed respiratory prob- 
lems were among those without phosphatidylglycerol. 
Gross and Smith? noted that insulin added to fetal rat 
lung explants altered the normal pulmonary matura- 
tion process. 

Amniotic fluid is, in part, a product of the fetal kid- 
ney and contains the hormonal and metabolic products 
of the fetus. Amniotic fluid cortisol, therefore, is 
thought to reflect predominantly endogenous fetal 
cortisol production. As might be expected, good corre- 
lation exists between amniotic fluid cortisol concen- 
trations and umbilical serum cortisol concentrations, 
but there is only a weak correlation between amniotic 
fluid and maternal cortisol levels. Fencl and Tul- 
chinsky* and Murphy and colleagues? have shown the 
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Fig. 1. Amniotic fluid cortisol data from 86 normal pregnan- 
cies. Means + 2 standard deviations indicated for 18 to 20 
weeks and 33 to 35 weeks. The horizontal line denotes the 
upper confidence limit for 33 to 35 weeks (4.29 ug per 100 
ml.). Means are indicated by bars for 236 weeks’ gestation. 
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Fig. 2. Amniotic fluid cortisol concentrations from diabetic 
pregnancies. Means are indicated by bars for =36 weeks' ges- 
tation. Horizontal line denotes the upper confidence limit for 
normal patients at 33 to 35 weeks (4.29 ug per 100 ml.). 


nórmal pattern of amniotic fluid cortisol to be a 
gradual rise until about 20 weeks' gestation, a plateau 
from 20 to 35 weeks, and then an abrupt rise toward 
term. They found the late rise in cortisol concentration 
correlated with an L/S ratio = 2. 

The purpose of this study was twofold: first, to com- 
pare amniotic fluid cortisol concentrations in normal 
and diabetic populations, and second, to assess if this 
determination could be used in conjunction with the 
L/S ratio to identify the fetus at risk of neonatal pul- 
monary disease. 


Materials and methods 


One hundred and thirty amniotic fluid samples from 
128 patients were analyzed for the concentration of 
cortisol. All amniocenteses were performed for obstet- 
ric indications, with informed patient consent for an 
additional amount of fluid to be withdrawn for corti- 
sol determinations. The following samples were ex- 
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cluded from analyses: samples contaminated with 
blood or meconium; those from women in labor; those 
from women receiving betamethasone or isoxsuprine; 
and those from women with twins, triplets, intrauter- 
ine fetal death, rupture of membranes, intrauterine 
growth retardation, and Rh incompatibility. All women 
classified as normal were normotensive. The aliquots 
for cortisol were frozen until assayed by the fluoro- 
metric method of Mattingly.? The average range be- 
tween duplicate samples was 5 per cent of sample 
concentration. The L/S ratio was determined by the 
Medical Center Clinical Chemistry Laboratory using a 
modification of Gluck's method.* 

All maternal records were reviewed for diseases 
and complications. Maternal diabetes was diagnosed if 
there were two abnormal values on a three-hour glu- 
cose tolerance test by World Health Organization stan- 
dards (fasting blood glucose > 100 mg. per 100 ml.; 
one hour > 160 mg. per 100 ml.; two hour > 120 mg. 
per 100 ml.; three hours 100 mg. per 100 ml.). 
Hypertension was defined as a diastolic blood pres- 
sure > 90 mm. Hg or systolic pressure > 150 on two 
separate occasions. The gestational age at the time of 
amniocentesis was determined by the patents last 
menstrual period, serial ultrasound, and the uterine 
size at the initial obstetric examination. This was com- 
pared with a Dubowitz examination of the infant after 
birth. If there was a discrepancy of more than two 
weeks, the fetal age at the time of amniocentesis was 
adjusted by calculating from the gestational age at birth 
as determined by the Dubowitz examination. Records 
of infants delivered within 10 days of amniocentesis 
were reviewed for neonatal problems. Respiratory dis- 
ease was diagnosed if an infant had an abnormal chest 
radiograph with tachypnea and oxygen dependency in 
the presence of normal blood pressure. Metabolic ab- 
normalities were defined as: blood glucose < 40 mg. 
per 100 ml.; serum calcium < 7.5 mg. per 100 ml.; and 
serum bilirubin > 12 mg. per 100 ml., indirect. 

Means and standard deviations for amniotic fluid 
cortisol concentrations were determined for normal 
patients at 18 to 20 weeks and at 33 to 35 weeks. After 
35 weeks, a cortisol level was said to be low if it fell 
within the normal range for an earlier gestational 
period. Data were analyzed by the chi-square test and 
the Fisher's exact test. 


Results 


Fig. 1 presents the data of 85 normal mothers whose 
infants were all appropriately matured. Amniotic fluid 
cortisol was present at low concentrations at 20 weeks; 
there was a small rise in concentration at 33 to 35 
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Table I. Data on infants with respiratory disease 







(wk.) Mother 





l 34 Normal l 
2 36 Normal ] 
3 38 Normal 4 
4 36 DM Class B 3 
5 37 DM Class B 5 
6 39 DM Class A l 
7 40 DM Class A 8 


Amniocentesis- 
delivery 
interval (days) 











Cortisol 
(ugl100 ml.) 








2.6 2.2 TTN 
2.5 3.1 TTN 
3.4 3.2 TTN 
4 2 TTN 
2 2.5 TTN 
4.6 2.9 AF aspiration 
3.7 2. TTN air block 


Legend: L/S = lecithin/sphingomyelin, TTN = transient tachypnea of the newborn infant, DM = diabetes mellitus, AF = amni- 


otic fluid. 


weeks, followed by a sharp rise at 36 weeks and an 
upward trend to 39 weeks. The upper 95 per cent 
confidence limit was 4.29 ug per milliliter at 33 to 35 
weeks. Taking this level as a dividing point for analysis, 
71 per cent of normal women had amniotic fluid cor- 
tisol concentrations of 74.3 ug per 100 ml. at 36 or 
more weeks of gestation. In the normal population the 
cortisol concentration was positively correlated with the 
L/S ratio (p « 0.05). 

Fig. 2 shows the data from all classes (A through F) of 
diabetes. The mean amniotic fluid cortisol concentra- 
tion was similar to that of normal patients at 36 weeks 
but the scatter among patients was much greater. 
Whereas only 29 per cent of normal patients had am- 
niotic fluid cortisol concentrations < 4.3 ug per 100 ml. 
at 36 weeks, 53 per cent of diabetic patients had con- 
centrations < 4.3 ug per 100 ml. (p < 0.05). The con- 
centration of cortisol in the amniotic fluid did not 
correlate with the class of diabetes, the presence of 
hypertension or hydramnios, the appropriateness of 
growth of the infant, or the presence of hypoglycemia, 
hypocalcemia, or hyperbilirubinemia in the infant. 
There was no significant correlation between the am- 
niotic fluid cortisol concentration and the L/S ratio in 
the diabetic population. 

The combined cortisol and L/S data from 62 diabetic 
and normal pregnancies of 33 weeks or more of gesta- 
tion permit the following observations. Five fetuses had 
L/S ratios < 2. All had cortisol concentrations < 4.3 ug 
per 100 ml. and none was delivered within the sub- 
sequent 10 days. Fifty-seven infants were delivered 
within 10 days of amniocentesis. Thirty-four had L/S 
ratios = 2 and cortisol levels > 4.3 ^g per 100 ml. 
Twenty-three had L/S ratios = 2 but cortisol levels 


< 4.3 ug per 100 ml. Seven infants developed respi- 
ratory disease (Table I). All had atypical RDS charac- 
terized by tachypnea, hyperinflation, and prominant 
central vascular markings on x-ray. Six were diagnosed 
as having transient tachypnea of the newborn infant. 
The other infant was oxygen dependent for four days 
and was thought to have aspirated amniotic fluid. All 
six infants with transient tachypnea had amniotic fluid 
cortisol levels < 4.3 ug per 100 ml. despite an L/S 
ratio = 2. The remaining infant had both a mature L/S 
ratio and a cortisol > 4.3 ug per 100 ml. Thus, the 
incidence of respiratory disease with a L/S ratio = 9 
was 26 per cent (six of 23) if the cortisol was — 4.3 Hg 
per 100 ml. and 2.9 per cent (one of 34) if the cortisol 


was = 4.3 ug per 100 ml. This difference is significant 
(p < 0.05). 


Comment 


The normal cortisol concentrations determined in 
this study were similar to those reported by others for 
the latter part of gestation. The results of this study 
suggest that the determination of amniotic fluid cor- 
tisol concentration may be a helpful adjunct to the L/S 
ratio in the identification of fetuses at risk for develop- 
ing mild pulmonary disease. The finding that low am- 
niotic fluid cortisol levels may be related to the sub- 
sequent development of transient tachypnea of the 
newborn infant raises the possibility that cortisol in- 
sufficiency may play a role in the development of that 
disease or in the infant’s susceptibility to it. If cortisol is 
important in normal lung maturation, the fetus of the 
diabetic subject may be handicapped by a low cortisol 
concentration. 
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Vorlaufiger Bericht über das Vorkommen von 


und bei Papillomen 


Spirochaeten in syphilitischen Krankheitsprodukten 


FRITZ RICHARD SCHAUDINN anp ERICH HOFFMANN 
Arbeiten aus dem kaiserlichen Gesundheitsamtes (Berlin), vol. 22, bp. 527-534, 1905 


— 9 — 


Mitte gelegenen Blotkérperchen zeigt Unsere Form dürfte demmach kleiner sein als 
‘die meisten Arten (Sp. obermeieri, anserina, ziemanni, buccalis). Die Breite schwankt 
won unmeSbarer Dünne bis etwa 
"^ p bei den stärksten Formen des 
dunkelf&rbbaren Typus. Die Zahl 
der Windungen wechselt zwischen 
8 und 12. Die Bewegungen im 


einer undulierenden Membran ist 
zuweilen wahrzunehmen, von Gei- 
fein hingegen nichts Die Pole 
enden spitz, Über den feineren 
Bau, speziell über den Kernapparat, 
i U uch wegen der juetischen Papel (Giemsa-Farbung), Man bemerkt in 
ad PUAN, scbwieri der Mitte eio rotes Blutkörperchen and in dem k^rnigen 
bus p ^ Untergrund dentlieh 7 Spiroehaeten. Vergr. ca. 1200 
und noch nicht abgeschlossen. 


(vergl. Fall 4 der Liste). 
‘ Verdünnung des Gewebssaftes [Gonder prip, Schaudinn photogr.). 
mit physiologischer Kochaalzlósung 
vertragen die Spirochaeten gut, sie 
waren in einem Falle noch nach 
6 Stunden beweglich. Bei Zusatz 
von konxentriertem Glyzerin ver- 
halten sie sich verschieden; ein 
"Teil wurde erst nach 5—10 Minuten 
unbeweglicb, blieb dann starr in 
der gewundenen, korkzieberartigen 
Gestalt noch etwa 1—2 Stunden 
bestehen und verschwand dann. 
Andere Individuen büften während 
der Beobachtung sofort ibre Win- 
dungen ein und etreckten sich 
gerade aus; dann zog sich all- 
miahlich der Stab zu einem kurz M d 
isdilfündsna, an. Mali iS Pis 
goiten erionernden Gebilde zusam- Fig 2 Photogramm eines Ausstriches aus einer ayphi- 
' :s litimben Ioguíinaldrüse (Giemsa-FArbung). Man be 
men; die Verkümung yes a merkt $ deatliche Spirochaeten, Vergr. ea. 2800 : 1 (vergi. 
einem sicher beobachteten Fa Fall 5 der Listo). 
zur sy Oa einer kurz ovalen (Hoffmann pr&p, Schaudinn photogr) 
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of The discovery of the specific organism of syphilis 
! marked the end of one of the most zealous searches in 
the history of medicine. Until the middle of the 
nineteenth century considerable confusion existed re- 
garding the differentiation of the venereal diseases. 


0002-9378/78/210571+02$00.20/0 © 1978 The C. V. Mosby Co. 


This problem was partly resolved when Phillipe Ricord 
demonstrated in 2,500 inoculations that gonorrheal se- 
cretions never produced a syphilitic chancre (Traité 
practique des maladies vinériennes, Paris, 1838, De 
Just Rouvier and E. Le Bouvier). The problem of 
venereal infection was resolved further with the dis- 
covery of the gonococcus in 1879 by Albert Neisser 
(Zentralbl. Med. Wiss. 17: 497, 1879) and the isolation 
of the chancroidal streptobacillus 10 years later by Au- 
gusto Ducrey (Gazz, Int. Sci. Med. 11: 44, 1889). Sev- 
eral workers described the “discovery” of the causative 
organism of syphilis, but during the nineteenth century 
these were proved to be in error. Then during the first 
few years of the twentieth century a series of dramatic 
discoveries helped gain an understanding not only of 
the etiology of syphilis but also of its diagnosis and 
treatment. Following the observation that the infective 
organism did not pass through a porcelain filter and 
the announcement of the discovery of a “cytorcytes 
luis,” the German Academy of Science appointed a 
commission, which in turn deputized Schaudinn, a dis- 
tinguished protozoologist, and Hoffmann, an expert 
syphilologist, to examine these claims. Within a few 
months, in March, 1905, Schaudinn crowned his life’s 
work by announcing the discovery of the causal or- 
ganism of syphilis in fluid that Hoffmann obtained 
from a genital lesion. Schaudinn found an organism he 
named Spirochaete pallida in chancres, in syphilitic 
papules, and in the depths of tissues and glands. He 
wrote: “.. . the spirochaetes have been found both on 
the surface of secreting syphilitic eruptions, as well as 
in the deeper parts of the tissues and in specifically 
infected glands,” and described it as follows: “The 
length of the spirochaete varies from 4 to 10 a, the 
average being about 7 mw, as a comparison of the 
spirochaetes of Fig. 1 with the red blood corpuscle seen 
in the centre of the photograph will show. ... The 
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width varies from a nonmeasurable size to about 0.5 u 
in the largest forms of the deeply-staining variety. The 
number of turns of the spiral fluctuates between three 
and twelve. For the species spirochaete as compared to 
spirillum, the movements during life are characteristi- 
cally of three kinds: rotation about the long axis, glid- 
ing movements forwards and backwards, and move- 
ments of flexion of the whole body. Indications of an 
undulating membrane are at times to be perceived, but 
there is no evidence of the presence of flagella. The 
ends are pointed. On account of the minute size of the 
object, the investigation of the finer structure, espe- 
cially of the nucleus, is very difficult and is still incom- 
plete." These workers then presented synopses of 11 
patients with secondary syphilitic lesions of the genitals 
in which these organisms were noted. Fig. 1 (see illus- 
tration) shows several spirochetes from a labial nodule 
in a 22-year-old woman who had had symptoms for 
about four months. Fig. 2 shows similar organisms in 
an inguinal gland of a 27-year-old man. Despite this 
startling discovery, Schaudinn and Hoffmann cautious- 
ly concluded: *Whether these spirilla have anything 
to do with the spirochaetes described by us in 
syphilis . . . can only be settled by further investigation. 
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At present, we can but state, that not only on the sur- 
face of syphilitic papules and primary lesions, but also 
deep within the tissues, and within the enlarged ingui- 
nal glands in cases showing the typical clinical charac- 
ters of syphilis, characteristic spirochaetes are invari- 
ably to be found both in fresh preparations and in films 
stained as described above." They carefully distin- 
guished S. pallida from another spirochete, S. refrigens, 
a more deeply staining organism found in the genital 
tract in association with nonsyphilitic lesions. Schau- 
dinn and Hoffmann further described its characteris- 
tics and demonstrated that the spirochete is involved in 
lymphatic glands. The following year this work was 
confirmed when Karl Landsteiner introduced the 
darkfield method for the detection of the spirochete 
(Wien. Klin. Wochenschr. 19: 1349, 1906). Diagnosis 
was assisted further by the serologic test developed by 
the Berlin bacteriologist August von Wassermann 
(Dtsch. Med. Wochenschr. 32: 745, 1906). Hideyo 
Noguchi, in 1911, provided the final link in the chain 
of evidence of the causal relation to syphilis with the 
culture of the organism and reproduction of the dis- 
ease in monkeys (J. Exp. Med. 14: 99, 1911). 






CURRENT 
DEVELOPMENTS 


Genital mycoplasma infections 


JAN FRIBERG, M.D. 
Brooklyn, New York 


Three different species of mycoplasmas—M. hominis, M. fermentans, and Ureaplasma 
urealyticum—have been found to infect human genitalia. In the man, mycoplasmas appear to play a 
role in the etiology of nonspecific urethritis and prostatitis. Mycoplasmas repeatedly have been 
cultured from the tubes of patients with acute salpingitis and a significant antibody response to the 
organisms during recovery has been reported. Obstetric infections and puerperal sepsis 
occasionally seem to be caused by mycoplasmas. These organisms also appear to induce 
spontaneous abortion as well as cause infertility in a small proportion of couples. 


(AM. J. OBSTET. GYNECOL. 132: 573, 1978.) 


MvcoPLASMASs have been recognized in man since 
1937, when they were first isolated from a Bartholin's 
gland abscess.^ During the 1940's and 1950's many 
reports appeared of mycoplasmas occurring in human 
genitalia. In 1954, Shepard’! isolated a previously un- 
known type of mycoplasma from the urethra of men 
with nonspecific urethritis. He named the organism 
"T-strain mycoplasma" (T for “tiny”), since it grew in 
very small colonies. This organism is now called Urea- 
plasma urealyticum.” Three different mycoplasmas— 
Mycoplasma hominis, Mycoplasma fermentans, and Urea- 
plasma urealyticum —have been demonstrated in the 
human genital tract. These mycoplasmas are discussed 
below with special reference to their clinical impor- 
tance in various disorders of male and female genitalia. 


Microbiological aspects 


Mycoplasma hominis grows in colonies resembling 
“fried eggs.” From a central core, growth develops both 
downward and laterally as a peripheral growth zone. 
Colonies are usually 200 to 300 u in diameter and de- 
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velop within two to five days. M. hominis is capable of 
reducing arginine to citrullin, which can then be con- 
verted to ornithine and carbamyl phosphate.® Car- 
bamyl phosphate liberates ammonium ions that make 
the growth medium alkaline. When arginine and 
phenol red are incorporated into the growth medium 
at a neutral pH, a color change to red, indicating that 
the medium has become alkaline, is thus caused by the 
production of ammonium ions and is a good indicator 
of M. hominis growth. For specific identification, how- 
ever, cultivation on solid agar and use of the growth- 
inhibition test"! are also advised. 

Mycoplasma fermentans is very similar to M. hominis 
and both of these genital mycoplasmas are often 
grouped together as “classical mycoplasmas” or “large 
colony-forming mycoplasmas.” The cultivation charac- 
teristics of M. fermentans are very reminiscent of those 
of M. hominis, but in addition to its ability to metabolize 
arginine, M. fermentans can metabolize glucose. The 
conclusive evidence that one is dealing with M. fer- 
mentans is obtained by serologic identification with the 
growth-inhibition test. 

Ureaplasma urealyticum was previously known as “T- 
strain mycoplasma,” which, from a linguistic point of 
view, was an unfortunate term since expressions such 
as “a strain of T-strain mycoplasma” came to be used. 
Later the group was named T’-mycoplasmas,** but this 
name has recently been changed to Ureaplasma urealyti- 
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cum.” Grown on agar, U. urealyticum forms small col- 
onies which are usually 10 to 20 u in diameter but may 
vary between 5 and 50 uw. Utilization of a new cultiva- 
tion technique introduced by Manchee and Taylor- 
Robinson?? in 1969 made it possible to grow almost 
visible colonies of U. urealyticum with diameters of up to 
150 to 200 u. These colonies have no distinct “fried 
egg" appearance, are sometimes irregular, and may 
have several lobes of branching tentacles growing out- 
ward (so-called *TR type"). U. urealyticum often grows 
within or on epithelial cells and may be obtained from, 
for example, scrapings of the urethra.“ 7° 

Colonies appear within one to three days of anaero- 
bic incubation. The most distinctive biochemical prop- 
erty of U. urealyticum is its absolute dependence on 
urea. In this respect it is unique among mycoplasmas in 
possessing an active urea-metabolizing enzyme sys- 
tem.” Its viability and growth are inhibited by an al- 
kaline pH and also by ammonium ions. Urease activity 
limits the growth of U. urealyticum and it is presently not 
possible to obtain concentrations higher than 107 
colony-forming units (CFU) per milliliter. Therefore, 
ne reliable serologic technique has been developed for 
this organism. 


Mycoplasmas from human male genitalia 


One of the male genitourinary tract infections most 
commonly associated with mycoplasmas is "nonspecific 
urethritis." Both M. hominis and U. urealyticum were 
considered to cause nonspecific urethritis; in fact, U. 
urealyticum was first isolated by Shepard? from patients 
with this disease. In recent years several investigations 
have been conducted which tend to discredit the con- 
cept that M. hominis is the cause of nonspecific urethri- 
tis.^ 12 13 33 Evidence supporting the etiologic role of U. 
urealyticum has been more convincing. U. urealyticum 
has been isolated from 50 to 80 per cent of patients 
with nonspecific urethritis” !?: 19 22 2% 60 7 and in one 
study from 93 per cent."* Additional support for the 
etiologic role of U. urealyticum is suggested by the fact 
that nonspecific urethritis often responds to erythro- 
mycin*? or tetracycline® ? therapy and it is well known 
that U. urealyticum is also sensitive to both erythromy- 
cin?’ and tetracycline.'* 27 31 57 Nevertheless, the evi- 
dence that U. urealyticum causes nonspecific urethritis is 
not unchallenged,* ?* 35- 46. 57 and some authors suspect 
that the disease is caused by some as yet unidentified 
agent. It has also been suggested that the presence of 
U. urealyticum simply reflects an increased number of 
sexual contacts," 5! but since U. ureaplasma can tolerate 
a certain degree of desiccation? other means of 
transmission probably are possible. Because serologic 
tests for U. urealyticum are not yet available, the impor- 
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tance of its role in nonspecific urethritis remains unre- 
solved. 

In some previous studies it was also noted that pa- 
tients with urethritis caused by mycoplasma often 
exhibited signs of prostatitis.'* 5* Some authors" have 
reported a relatively low incidence of mycoplasma in- 
fections in prostatitis while other authors'^ ” have 
found a higher incidence among men with prostatitis. 
Recently, Hofstetter*^ # has shown that prostatitis is 
accompanied by a high incidence of mycoplasma infec- 
tions and that in many cases one must assume that my- 
coplasmas are the causative agents of the prostatitis. 

Previously, mycoplasmas were also suspected as the 
possible cause of conditions like Reiter's syndrome 
(urethritis, arthritis, and conjunctivitis), but recent 
studies now suggest otherwise." Mycoplasmas have 
also been demonstrated in balanitis and paraurethral 
abscesses but their importance in these infections is 
rather obscure since most investigations have revealed 
mixed infections of bacteria and mycoplasmas.'” °" f" 

Colonies of M. pneumoniae and M. gallisepticum (a 
porcine mycoplasma) are able to attract both human 
and bovine spermatozoa, the heads of which become so 
attached to the colonies that even vigorous shaking fails 
to release them.*^ * It is suspected that genital myco- 
plasmas may be capable of causing "idiopathic" spon- 
taneous agglutination of sperm in ejaculates, but no 
definite proof for this has been presented. 

In conclusion, mycoplasmas appear at least in some 
cases to cause nonspecific urethritis and prostatitis. 
However, conclusive evidence of pathogenicity of my- 
coplasmas in the human male genital tract is still lacking. 


Genital mycoplasma infections in women 


A large number of investigations have been per- 
formed to demonstrate and establish the importance 
of mycoplasmas in lower genital tract infections in 
women. The majority of studies indicate that the 
presence of mycoplasmas is more common in women 
with vaginitis than in healthy individuals. M 
However, the clinical importance of mycoplasmas in 
vaginitis is very controversial since some authors?* 8». 67 
claim that their presence in the vagina is principally 
as sacrophytes while others? ** 5° are convinced 
that the mycoplasmas are responsible for clinical in- 
fections. 

Mycoplasmas have also been considered to play an 
important role in the etiology of acute salpingi- 
tís,34: 58 62 Mård and Westrom,® for example, were able 
to grow M. hominis from cultures taken at laparoscopy 
from the tubes of women with salpingitis. They also 
showed that over 50 per cent of patients with salpingitis 
had antibodies against M. hominis." Conversely, no my- 


November Y 1978 


Sa cid à aa E, Sap 






Volume 132 
Number 5 


^ 


coplasmas were grown from the tubes of women who 
had normal oviducts at laparoscopy. Other authors? 9? 
have made similar findings and it is evident that one 
must assume that mycoplasmas are etiologic agents in 
acute salpingitis in some patients. 

A possible association between mycoplasmas and 
some obstetric infections has also been disclosed. M. 
hominis, for example, can play an etiologic role in puer- 
peral fever. 37 ? 81. 86 This organism has been isolated 
from both blood and the uterus in a number of cases of 
puerperal sepsis. In some cases, where patients have 
undergone cesarean section following rupture of the 
amniotic sac, both M. hominis and U. urealyticum have 
been found in cultures taken from the placenta** and 
in some cases amnionitis has been seen.* % 53 U. 
urealyticum also has been isolated from tuboovarian 
abscesses.? 

Recently, a correlation between mycoplasma infec- 
tions and low birth weight has been demonstrated. The 
birth. weight of mycoplasma-infected children, for 
example, has been found to be significantly lower than 
that of noninfected children.!* *9 A similar relationship 
was demonstrated in a prospective study, in which the 
duration of pregnancy was similar in both groups.’ In 
this later study, women were examined for possible 
mycoplasma infection at the time of their first visit to 
the maternity clinic. It was found that, compared with 
the women who were not infected, the women who had 
had U. urealyticum infections gave birth to children of 
significantly lower birth weight. These studies do not 
prove that mycoplasmas were the cause of low birth 
weight since it is possible that low birth weight and 
susceptibility to mycoplasma infection are both due to 
some other factor. 

Several reports indicate that mycoplasmas are the 
etiologic agents in some cases of acute salpingitis, 
obstetric infections, and puerperal sepsis. An associa- 
tion between low birth weight and mycoplasma infec- 
tions has been suggested, but other factors might be of 
importance and further studies are necessary to 
confirm such a correlation. 


Mycoplasmas, spontaneous abortion and 
infertility 


In 1967, Kundsin and co-workers? isolated a specific 
U. urealyticum from the chorion, decidua, and amnion 
of a patient who was delivered of a premature infant in 
the middle of the third trimester. The fetal membranes 
exhibited massive infection with necroses and the um- 
bilical cord was severely inflamed. Later studies re- 
vealed a high incidence of mycoplasma infection in pa- 
tients with poor obstetric records!? and patients in- 
fected with mycoplasma were shown to have a poor 
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prognosis in their current pregnancy.” Mycoplasmas 
have also been isolated relatively frequently from pa- 
tients with habitual spontaneous abortion!*: 1% 54 and 
also from patients with infected spontaneous abor- 
tion.^*: ** 47 In some individually reported patients, tet- 
racycline treatment up to the twenty-eighth week of 
pregnancy has given good results as assessed in terms 
of live births. No detrimental effect of the treatment 
has been demonstrated.!?: 4 52 However, since these 
cases had no adequate controls, it is still not possible to 
state that the tetracycline treatment was the decisive 
factor. 

It is known in veterinary medicine that mycoplasmas 
can cause infertility. Hirth and associates, for exam- 
ple, reported that 10 of 12 heifers had to be insemi- 
nated up to six or seven times to achieve pregnancy if 
the sperm used at insemination was previously mixed 
with living mycoplasmas, whereas insemination with 
sperm mixed with heat-killed mycoplasmas produced 
immediate conception. This finding, however, cannot 
be directly transferred to man since it has been shown 
that mycoplasmas are species specific. 

Mycoplasmas have also been associated with human 
infertility. In 1952, Horne and Rock reported that 
tetracycline treatment improved the chances of preg- 
nancy in previously infertile women with endocer- 
vicitis. Since mycoplasmas are known to be sensitive to 
tetracycline, it is possible that this treatment eliminated 
an existing mycoplasmal infection. Kundsin?? also has 
described an infertile couple who had mycoplasma 
genital infections. After tetracycline treatment of both 
partners, pregnancy occurred. 


U. urealyticum and unexplained infertility 


Additional proof has accumulated that U. urealyticum 
may be of importance in human infertility of un- 
explained origin. Friberg and Gnarpe?" ?* 30. 31 found a 
high proportion of U. urealyticum in a very selected 
group of patients with unexplained infertility of at least 
five years’ duration. The incidence of U. urealyticum 
among appropriate control patients with recently 
proved fertility was significantly lower. The incidence 
of classical mycoplasmas appeared to be similar in the 
two groups. The incidence of U. urealyticum in a group 
of men with explained infertility was intermediate be- 
tween that in men with longstanding unexplained in- 
fertility and fertile men.” All U. urealyticum strains iso- 
lated were shown to be sensitive to doxycycline and 
treatment of infertile patients with this antibiotic also 
usually showed that the organism rapidly disappeared 
(see below). It was easier to remove U. urealyticum from 
the ejaculate?! than from the cervical secretion?’ and it 
is possible that the selective absorption of tetracycline 
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Fig. 1. Administration schedule for doxycycline projected on the basal body temperature chart from 


a patient who became pregnant. 


to sperm” can explain these results. In the ejaculate, U. 
urealyticum is mainly attached to the head and midsec- 
tien of the sperm cell.” During a treatment period of 
five months, 27 per cent of the infected couples with 
unexplained infertility reported pregnancy?" * ^ 
When the previous long periods of childlessness are 
considered, these results are impressive. Recently it 
also has been possible to show a correlation between 
subclinical endometrial infection and the presence of 
U. urealyticum among infertile patients." * Some U. 
urealyticum strains isolated from infertile couples have 
been shown to be able to produce neuraminidase-like 
substances.* It is known that neuraminidase inter- 
feres with implantation and blastocyst development in 
mice, and it is possible that the same effect applies to 
man. Thus, a possible explanation of infertility and 
spontaneous abortions in patients infected with U. 
urealyticum may well be that blastocystotoxic substances 
which are produced by U. urealyticum reach the ampulla 
attached to the sperm and infect the oocyte at concep- 
tion. At implantation, the blastocyst then may die or 
become damaged. Some work also points to the 
possibility that U. urealyticum may induce chromosomal 
aberrations,?* 7° and this may also interfere with fer- 
tility. 

The opinion that U. urealyticum may be involved in 
human infertility has not been unchallenged. De- 
Louvois and associates! found no difference in the 
frequency of U. urealyticum between a fertile and infer- 
tile group of patients. However, their selection of the 
infertile patients was not as rigid as that of Friberg and 


*Gnarpe, H.: Unpublished data. 


Gnarpe. Since a number of authors! ? ® !?: 14 2> 8 have 
demonstrated U. urealyticum in the cervical secretions 
and ejaculates of fertile men and women, it also is 
possible that only certain strains of U. urealyticum can 
induce infertility. 


Diagnosis of genital U. urealyticum infections 


Presently, the diagnosis of a genital U. urealyticum 
infection seems to be dependent on the isolation and 
identification of the organism. There are no clinical 
findings that would indicate the presence of U. 
urealyticum. The organism has been recovered from 
both men with normal prostatic secretion and normal 
ejaculates and men with highly abnormal findings. 
Similarly, women without any signs of vaginal, cervical, 
uterine, or tubal infections have been found to harbor 
U. urealyticum. 


Treatment of genital U. urealyticum infections 


Two different types of antibiotics, erythromycin and 
tetracyclines, can be used for the treatment of U. 
urealyticum infections. Tetracycline appears to be the 
more effective of the two. Friberg and Gnarpe used 
doxycycline because of the simple administration of 
one tablet daily, but other tetracyclines also appear to 
be effective. Since there has been some discussion 
about possible teratogenicity of tetracyclines in early 
pregnancy, doxycycline treatment was started on the 
seventh day of the menstrual cycle and continued for 
10 days (Fig. 1). On the first day, 200 mg. was given, 
followed by 100 mg. daily. This treatment was found to 
be highly effective and after seven to 10 days of treat- 
ment U. urealyticum was only occasionally isolated from 
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Table I. Growth of U. urealyticum in the seminal fluid of 10 patients before, during, and after treatment 
with doxycycline in the recommended Tor Lue er 





No. of patient with 
positive cultures 


No. of patients with - 2 
negative cultures 

No. of cultures 10 7 
obtained 


After treatment 









Table II. Effect of doxycycline on the growth of U. urealyticum in the cervical secretions of 11 women 


before, during and after treatment in the recommended dosage 


Pre- 11-14 
treatment I 2-3 4-5 6-10 Days 
4 2 l ] 2 









No. of patients with 11 
positive cultures 


No. of patients with - 3 6 
negative cultures 

No. of cultures 11 7 8 
obtained 






After treatment 









1-2 Weeks 


(Control) 
2 
6 10 2 9 
6 11 1 11 





semen or cervical secretions (Tables I and II).27 ?! 
Serum and seminal fluid concentrations 11 to 15 hours 
after a dose of 100 mg. were in the range of | ug per 
milliliter,?^ ?! and since the resorption of doxycycline is 
quite good the serum concentrations during the hours 
following the administration of doxycycline must have 
been considerably higher. The minimal inhibitory con- 
centration (MIC) of doxycycline for U. urealyticum iso- 
lated from ejaculates has been found to be low (among 
39 isolated strains none was found to have an MIC 
above 2.5 wg per milliliter).* The treatment was con- 
tinued for three consecutive menstrual cycles. If no 
pregnancy had ensued after the three months of 


treatment, the dose was increased to 200 mg. daily for 
10 days. On this treatment, the eradication of U. 
urealyticum was almost complete. 

In summary, U. urealyticum appears to be a likely 
cause of sterility in a very small number of patients with 
infertility of unexplained origin. Tetracycline treat- 
ment is effective in eradicating mycoplasmas and in a 
very selected group of infertile couples treatment with 
this antibiotic gave good results in terms of concep- 
tions. U. urealyticum sometimes may be cultured from 
fertile patients, but there is some evidence that the 
strains in fertile patients are different from the ones 
isolated from infertile couples. 
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COMMUNICATIONS 
IN BRIEF 


This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration or table requires a 


proportionate reduction in total words. 


Single-dose metronidazole for 
trichomonal vaginitis: Patient and consort 


JOHN R. DYKERS, Jr., M.D., F.A.A.F.P. 
Siler City, North Carolina 


IHE FOOD AND DRUG ADMINISTRATION (FDA) of 
the United States has currently approved metronida- 
zole, 250 mg. by mouth three times a day for seven 
days, for treating trichomonal vaginitis.’ A rapidly at- 
tained high serum level of metronidazole and success- 
ful therapy of trichomonal vaginitis and urethritis with 
a single 2 Gm. dose has been re ported.” ? The difficulty 
of diagnosis in the male subject has been recognized, 
and consideration of concurrent treatment of 
asymptomatic male consorts is suggested by the FDA.! 
Carcinogenicity of metronidazole has been suggested 
by studies in mice,? and mutagenicity has been sug- 
gested by bacterial studies.* Metronidazole crosses the 
placental barrier and is present in breast milk.! With 
these potential dangers, motivation for the highest cure 
rate, the smallest possible dose, and the most accurate 
indications for use are magnified. 

All patients in whom the characteristic shimmy of the 
trichomonad in a saline suspension of a drop of the 
vaginal puddle was recognized were included in this 
study, and all had at least one consort. The first 52 
patients and their consorts received a single oral dose 
of 2 Gm. of metronidazole?; the next 19 patients and 
consorts received 14 Gm. of metronidazole: the next 
72 patients and consorts received | Gm. of met- 
ronidazole. The protocol required that each patient be 
given the medication under direct observation at the 
time of diagnosis and that she carry metronidazole to 
her consorts, observe its ingestion, and instruct them to 
have any other contacts come for diagnosis and treat- 
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ment. Alcohol, coitus, and douche were prohibited 
until the first re-examination and douche was to be 
avoided for 72 hours before second re-examination. 
All patients were re-examined in 18 to 79 hours and 
questioned about side effects. All patients were sched- 
uled to be re-examined in four weeks. 

All patients returned for the initial re-examination 
and no motile trichomonads could be demonstrated on 
any of these examinations. Thirteen patients demon- 
strated motile trichomonads on second re-examina- 
tion: All had violated the protocol by failing to report 
or treat consorts or contacts or by failing to return for 
follow-up on schedule, and all cases cleared when the 
protocol was followed. There was no demonstrable 
dose relationship. Four patients failed to be re- 
examined in four weeks and have been lost to follow- 
up. Patients not re-examined in four weeks but seen 
later for other reasons and found to be free of 
trichomonads were considered as having followed the 
protocol. 

The 2 Gm. dose resulted in five patient or consort 
reports of nausea or emesis, once associated with al- 
cohol ingestion; two patients reported headache, and 
two patients reported a bitter aftertaste. The 1% Gm. 
dose resulted in one report of nausea for two hours. 
The 1 Gm. dose resulted in one report of mild nausea. 
No consort side effects were reported with the 1% or 
the 1 Gm. dose. 

The near total excretion of metronidazole within 24 
hours and our usual re-examination the next day indi- 
cate that patients may resume intercourse at that time. 
Distinguishing therapeutic failure from reinfection is 
imprecise. The male reservoir is not well defined. 
Minimizing drug exposure by concurrent therapy of 
asymptomatic male consorts with a single dose seems 
preferable to retreating the woman. The recom- 
mended regimen should be changed to 2 Gm.? and the 
17? and 1 Gm. dose should be studied further. Accu- 
rate diagnosis in women is easy, inexpensive, and risk 
free, and "therapeutic trial" is unwarranted. Even 
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though the risk to the fetus may be only theoretical, 
symptomatic treatment of the trichomonads should 
suffice during the first trimester of pregnancy and 
metronidazole eradication should ordinarily await the 
termination of pregnancy and nursing. 


I am indebeted to Debbie Phillips, Joan Mishoe, and Deloris 
Collins for their assistance in the office and to Eleanor Rollins 
and Mary Metter at the University of North Carolina School 
of Medicine Health Sciences Library. 
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Ballantyne’s triple edema syndrome: 
Prenatal diagnosis with ultrasound and 
maternal renal biopsy findings 


JOHN R. QUAGLIARELLO, M.D. 
ANTHONY M. PASSALAQUA, M.D. 
M. ALBA GRECO, M.D. 

STANLEY ZINBERG, M.D., F.A.C.O.G. 
BRUCE K. YOUNG, M.D., F.A.C.O.G. 


Departments of Obstetrics and Gynecology, Radiology, and 
Pediatric Pathology, New York University Medical 
Center—Bellevue Hospital Center, New York, New York 


THE TRIPLE EDEMA SYNDROME was originally de- 
scribed by John Ballantyne in 1892.' The triad of ma- 
ternal edema, fetal hydrops, and placentomegaly was 
often the result of rhesus isoimmunization. Numerous 
nonimmunologic causes have been identified, includ- 
ing a-thalassemia, chronic fetal-maternal transfusion, 
congenital heart disease, fetal hypoproteinemia, and a 
variety of infections, including syphilis and certain viral 
illnesses. 

Maternal edema, hypertension, and proteinuria fre- 
quently develop when the fetus is hydropic, although 
eclampsia is rare.? Renal biopsies have not been ob- 
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tained in these patients to ascertain the presence or 
absence of the characteristic glomerular lesion of pre- 
eclampsia.” 

We recently cared for a patient with Ballantyne's 
syndrome, who may have had a coexisting cytomega- 
lovirus infection. The diagnosis of fetal hydrops with 
placentomegaly was established antepartum with gray- 
scale ultrasonography. A maternal renal biopsy was 
performed post partum, which we believe to be the first 
reported in a patient with the triple edema syndrome. 


A 22-year-old, primigravid, Dominican woman presented 
to Bellevue Hospital at 30 weeks' gestation, complaining of 
generalized swelling. Her prenatal course was uncomplicated 
except for a flulike upper respiratory illness at 26 weeks; past 
medical and surgical histories were negative. Blood pressure 
was 140/100. Hydramnios was present and fundal height was 
46 cm.; fetal heart tones (FHT's) were regular but distant. 
There was gross pitting edema of the legs and presacral soft 
tissues; reflexes were normal and clonus was absent. 

Hematocrit was 36 per cent; Venereal Disease Research 
Laboratory test, negative; blood urea nitrogen, 6 mg. per 100 
ml.; creatinine, 0.7 per cent; creatinine clearance, 125 c.c. per 
minute; blood type, A positive; direct and indirect Coombs 
test, negative; 24 hour urinary protein, 1.3 Gm. A glucose 
tolerance test was grossly abnormal (fasting blood sugar, 100; 
one hour, 198; two hours, 180; three hours, 156 mg. per 
100 ml.). Gray-scale ultrasonography was performed which 
showed marked fetal edema with ascites and placentomegaly 
(Figs. 1A and 1B). Hemoglobin electrophoresis was normal 
and Kleihauer-Betke staining failed to demonstrate fetal 
erythrocytes in the maternal circulation. Blood and urine 
were obtained for determination of virology. Shortly after 
admission, fetal movements ceased and FHT's were no longer 
audible. Amniography confirmed fetal death and amniotic 
fluid was submitted for viral studies. 

One week after amniocentesis, the patient spontaneously 
went into labor and was delivered of a stillborn female infant 
weighing 3,150 grams. The placenta weighed 1,080 grams. 
The postpartum course was normal. A percutaneous renal 
biopsy was performed on the tenth postpartum day. 

The infant was grossly macerated and hydropic. No con- 
genital malformations were noted. The abdomen contained 
350 c.c. of ascitic fluid; pleural and pericardial effusions were 
present. The liver and spleen were markedly enlarged, the 
latter weighing 22 grams. 

Histologic sections of multiple organs showed much au- 
tolysis. No viral inclusion bodies could be identified. The liver 
and spleen showed prominent areas of extramedullary 
hematopoiesis. The iron content of the spleen was markedly 
increased. The reticular fibers were encrusted with 
hemosiderin pigment. 

The placenta was edematous and macerated, weighing 
1,080 grams. Sections showed edema of the membranes and 
calcifications throughout the villi. No inclusion bodies were 
noted and extramedullary hematopoiesis was prominent. 

Light microscopy revealed no abnormalities, except mild 
endothelial swelling, in 15 glomeruli; the tubules and vessels 
were normal. Glomerular immunofluorescence showed no 
staining for immunoglobulins G, M, and A or C3; fibrin was 

absent. Electron microscopy revealed no abnormalities. 

Cytomegalovirus (CMV) was cultured from maternal urine 
and amniotic fluid. An attempt to culture the organism from 
maternal lymphocytes was unsuccessful. Maternal titers for 
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Fig. 1A. Gray-scale longitudinal echogram through the fetal head (FH) and enlarged placenta (P). 
Note the double contour of the fetal head caused by soft tissue edema. Also note the excess of 


amniotic fluid consistent with polyhydrammnios. 





Fig. 1B. Gray-scale longitudinal echogram through the fetal 
body. The fetus is in the cephalic presentation with cross sec- 
tions through the lower extremities (E), fetal bladder (FB), 
and liver (L). The fetal abdomen is markedly distended with 
ascitic fluid (Ac). 


CMV antibody were 1:4 on admission, 1:8 one week later, 
and 1:32 two weeks later. 


Autopsy findings of fetal hydrops with hepatosple- 
nomegaly and extra-medullary hematopoiesis suggest a 
hemolytic process for which the laboratory could 
identify no immunologic source. 

The diagnosis of CMV infection is suggested by the 
rising maternal titers and the presence of virus in ma- 
ternal urine and, more importantly, in amniotic fluid. 
Unfortunately, the characteristic inclusion bodies of 
CMV were not noted in either fetal tissues or placenta, 
thus leaving that diagnosis suspected but not proved. 

Symptoms simulating toxemia generally have been 
recognized with both rhesus isoimmunization and 


nonimmunologic hydrops fetalis. Whether or not Bal- 
lantyne’s syndrome is a form of pre-eclampsia previ- 
ously has been discussed.? The renal biopsy in this pa- 
tient failed to demonstrate the glomerular lesion of 
pre-eclampsia. 
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Gonadotropin receptors in human 
corpora lutea of term pregnancies 


CH. V. RAO, Pu.D. 
J. SANFILIPPO, M.D. 
F. R. CARMAN, JR.. M.S. 


Departments of Obstetrics-Gynecology and Biochemistry, 
University of Louisville, School of Medicine, Louisville, 
Kentucky 


WE PREVIOUSLY REPORTED that homogenates of 
human corpora lutea of six to 34 weeks’ gestation (re- 
ferred to hereafter as midpregnancy) bound very little 
or none of the added '?I-human chorionic gonado- 
tropin (^I-hCG).! This small amount or lack of bind- 
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'25T-hCG BOUND, fmoles/mg Protein 


6-34 Weeks of 
Intrauterine or n*15 
Ectopic Pregnancy 


n*1l 


Menstrual Cycle 
n=8 


Term Pregnancy. 


Fig. 1. The relative '°I-hCG binding ability of homogenates 
of different human corpora lutea of the menstrual cycle (all 
except one were obtained during the luteal phase), midpreg- 
nancy, and term pregnancy. The data on corpora lutea of the 
menstrual cycle and all but three of midpregnancy were taken 
from a previous publication from our laboratory.’ The '?I- 
hCG specific binding to luteal homogenates was determined 
under similar conditions for all three groups, i.e., homogenate 
protein "^I-hCG concentration (~ Kd) time and temperature 
of incubations. 


ing was shown to reflect the presence of very few or no 
available gonadotropin receptors rather than satura- 
tion of receptor sites with endogenous hormone.' This 
finding correlated well with the lack of response to 
exogenously added hCG.? It is a general belief that 
human corpora lutea, like those of the rhesus monkey,” 
are functionally active in early pregnancy, become 
quiescent in midpregnancy, and rejuvenate at term. 
Consistent with this rejuvenation, corpora lutea taken 
at term show ultrastructural^ 5 and biochemical? * signs 
of being functionally active. The present study was un- 
dertaken to investigate whether gonadotropin recep- 
tors, which are present in small numbers or are totally 
absent in corpora lutea of midpregnancy, reappear or 
increase in number in corpora lutea at term. 

The sources of all material used in the present study 
were the same as those described previously.’ The col- 
lection of corpora lutea of the menstrual cycle and 
midpregnancy was previously described.’ Corpora 
lutea of term pregnancies were collected from women 
undergoing cesarean section in Louisville General 
Hospital or Norton-Children's Hospital. Gestations 
varied from 36 to 44 weeks. Following the collection, 
the tissues were placed in physiologic saline and frozen 
at —60? C. until further analysis was undertaken. The 
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luteal tissues were homogenized (some were homoge- 
nized by a Polytron homogenizer? and '^I-hCG 
specific binding to luteal homogenates was determined 
in a manner similar to that previously described.’ Ad- 
ditional details are given in the legend to Fig. 1. 

The '?5I-hCG specific binding to corpora lutea of the 
menstrual cycle and midpregnancy is presented in 
Fig. 1, along with the data on corpora lutea of term 
pregnancies for the sake of comparison. As can be seen 
in Fig. 1., the '*I-hCG specific binding to homogenates 
of different corpora lutea of the menstrual cycle varied 
from 1.21 to 9.30 fmoles per milligram of protein. The 
over-all mean was 3.15 + 0.97 (S.E.). The binding to 
homogenates of corpora lutea of midpregnancy was 
either nondetectable or very low, except in one speci- 
men. The over-all mean for this group was 0.26 + 0.12 
(S.E.). Contrary to this group, corpora lutea of term 
pregnancy exhibited '?I-hCG specific binding that fell 
close to that observed for many of those of the 
menstrual cycle. The over-all mean for the term preg- 
nancy group was 0.96 + 0.12 (S.E.). When Student's t 
test was applied, the '?I-hCG binding to corpora lutea 
of term pregnancy was found to be significantly higher 
(p < 0.001) and lower (p < 0.05) than that observed in 
corpora lutea of midpregnancy and the menstrual cy- 
cle, respectively. The gonadotropin receptors in cor- 
pora lutea of term pregnancies were found to be 
short-lived once the homogenates were prepared. This 
prevented us from characterizing these receptors with 
respect to affinity and specificity. The details on these 
and other properties of gonadotropin receptors in cor- 
pora lutea of the menstrual cycle were previously de- 
scribed.' 

The following information available in the literature 
indicates that the human corpus luteum, like that of the 
rhesus monkey,? is functionally active in early preg- 
nancy, is quiescent in mid pregnancy, and rejuvenates 
sometime around term: (1) The corpus luteum of early 
pregnancy is essential for maintenance of pregnancy 
because of the hormone, i.e., progesterone, that it se- 
cretes.? The corpus luteum progesterone secretion at 
this stage is considered to be under the control of hCG 
from the placenta.? (2) The corpus luteum of midpreg- 
nancy is dispensable?’ and does not respond in vitro to 
exogenous hCG.’ (3) The corpus luteum at term shows 
ultrastructural^* and biochemical” * signs of being 
functionally active and has been shown to secrete pro- 
gesterone* and relaxin.'® Very few or no gonadotropin 
receptors in human corpora lutea of midpregnancy 
and their presence in higher numbers at term agree 
with the contention of dormancy in midpregnancy and 
rejuvenation at term pregnancy. It remains to be seen 
what functional relevance the luteal gonadotropin res 
ceptors have at term, but it is tempting to speculate that 
they may be related to increasing relaxin and/or pro- 
gesterone secretion toward term. 


*Brinkman Instruments, Westbury, New York. 
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Recurrence of pneumothorax as a 
possible complication of elective 
circumcision 


M. RICHARD AUERBACH, M.D. 
JOHN W. SCANLON, M.D. 


Neonatal Division, Department of Pediatrics, Georgetoum 
University School of Medicine and Columbia Hospital for 
Women, Washington, D. C. 


REPORTED SEQUELAE from elective neonatal cir- 
cumcision have not included recurrent pulmonary air 
leak.' The following case is described to suggest a 
possible association. 


Baby A was delivered after spontaneous labor at 35 weeks' 
gestation; he weighed 2.51 kilograms. Initial Apgar scores 
were 6 and 9 at one and five minutes. He needed only free- 
flow oxygen to establish the latter score. 

The infant developed severe respiratory distress syndrome 
documented by chest x-ray film and clinical course. Assisted 
ventilation was required via endotracheal tube. At 15 hours of 
age a right-sided tension pneumothorax was noted, followed 
in three hours by a left-sided air leak. Both were successfully 
treated by prompt thoracentesis, chest tube insertion, and 
continuous under-water evacuation. 

Assisted ventilation was discontinued on the fifth day of 
life. All chest tubes were removed by nine days of age. Serial 
chest x-ray films subsequently documented complete resolu- 
tion of air leaks. 

The baby's hospital course was uneventful until the 
fifteenth day, when he was electively circumcised prior to an- 
ticipated discharge. Circumcision was complicated by moder- 
ate bleeding, which required several pressure dressings. After 
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the procedure the baby had circumoral cyanosis and tachyp- 
nea that persisted. The infant was also described as irritable 
and frequently crying. A right-sided pneumothorax was diag- 
nosed on the seventeenth day of life and necessitated chest 
tube insertion and drainage. The infant required an addi- 
tional 19 days of hospitalization for this problem. 


Yu and associates? noted that recurrent pneumotho- 
rax is usually related to inadequate pleural drainage, 
premature removal of the chest tube, or a new and 
separate air leak. The circumstances of this case sug- 
gest that the circumcision, and subsequent bleeding 
with frequent dressings, resulted in crying and sobbing 
sufficient to raise intrapulmonary pressures and rerup- 
ture a previously weakened site. The relatively long 
duration between circumcision and the necessity to in- 
sert a chest tube probably reflects the small size of the 
air leak and the intermittent nature of the infant's cry- 
ing. We suggest that neonatal circumcision is con- 
traindicated for an infant with a history of pneumotho- 
rax or pneumomediastinum. 
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Sudden anuria in a pregnant woman with 
a solitary kidney 
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Department of Obstetrics and Gynecology, Division of 
Maternal-Fetal Medicine, New York University School of 
Medicine, New York, New York 


PREGNANCY following nephrectomy is not a rare 
condition. The risk of complication in pregnancy is 
greater when the right kidney is the remaining one, for 
the right kidney and ureter are more subject to 
ureteropelvic dilatation, urinary stenosis, and infec- 
tion. A damaged lone kidney from either a vascular or 
an infectious process, with significant azotemia and 
hypertension, should be considered a contraindication 
to pregnancy." This patient presented at 24 weeks’ ges- 
tation with total anuria, 16 years after left nephrectomy 
for trauma. 


Reprint requests: Dr. Bruce K. Young, Department of 
Obstetrics and Gynecology, 566 First Ave., Suite 2C, New 
York, New York 10016. 
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Fig. 1. Postoperative nephrostogram shows ureteral obstruc- 
tion near the upper pole of the uterus, as evidenced by fetal 
parts adjacent to the point of obstruction. 


A 29-year-old Chinese woman, para 0-0-0-0, last menstrual 
period April 9, 1977, expected date of confinement, January 
10, 1978, was admitted to the Bellevue Hospital Obstetrical 
Service at 24 weeks' gestation, with a 24 hour history of anuria 
and right flank pain. She gave a history of trauma at age 13, 
followed by nephrectomy. Three years later she underwent a 
bowel augmentation of the bladder of unknown type. Both 
surgical procedures were performed in China and no medical 
records were available. Medical history was otherwise nega- 
tive, including a negative history for tuberculosis. 

On physical examination she was a well-developed, well- 
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Fig. 2. Nephrostogram six days post partum shows patency of 
the right ureter. 


nourished Oriental woman in no acute distress. Vital signs 
were temperature, 99.2* F.; pulse, 84 beats per minute; blood 
pressure, 104/64 mm. Hg; respirations, 20 per minute. 

Pertinent physical findings included a healed left flank scar, 
a 40 cm. midline vertical abdominal scar, and an 8 cm. right 
transverse abdominal scar. There was right flank, costoverte- 
bral angle, and lower-quadrant tenderness. The uterine fun- 
dus was 24 cm. above the umbilicus, and the fetal heart rate 
was 140 beats per minute in the left lower quadrant. Pelvic 
examination revealed the cervix to be long, posterior, and 
closed. There was 2+ edema of the lower extremities but no 
finger or facial edema. 

Laboratory findings were: white blood cell count, 6,600 per 
cubic millimeter with normal differential; hemoglobin, 8.9 
Gm. per 100 ml.; hematocrit, 25.9 per cent; sodium, 137 mEq. 
per liter; chloride, 122 mEq. per liter; potassium, 5.2 mEq. 
per liter; carbon dioxide, 12 mEq per liter; blood urea nitro- 
gen (BUN) 62 mg. per deciliter; creatinine, 10.2 mg. per de- 
ciliter; calcium, 3.7 mEq. per liter. Arterial blood gas levels 
were: Poo, 105 mm. Hg; Pcos;, 16 mm. Hg; pH, 7.22. Purified 
protein derivative test was negative. Central venous pressure 
was 14 cm. A chest x-ray film showed cardiac enlargement and 
a pulmonary pattern consistent with fluid overload, with no 
calcification or cavitations. A flat plate of the abdomen showed 
no renal or ureteral calculi. A urethral catheter was passed 
and no urine was obtained. 

The patient was seen by the Urology Service with a diag- 
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nosis of right ureteral obstruction. Cystoscopy was performed, 

and a large bladder, status post bowel augmentation, was 

^ found. No ureteral orifices were visualized. Ultrasound 

-; showed dilatation of the pelvic calyceal system with probable 
dilatation of the right ureter. 

A right nephrostomy was performed. Following the proce- 

dure the BUN fell to 14 mg. per deciliter, with a creatinine 

.. value of 1.5 mg. per deciliter, and arterial blood gas values 

became normal, associated with diuresis through the nephros- 

tomy tube. Urinalysis and culture were negative, and creati- 

nine clearance was 98 ml. per minute. A nephrostogram 

showed a high level of ureteral obstruction (Fig. 1). She was 

placed on a regimen of methenamine and ascorbic acid, and 

.e follow-up urinalysis and cultures in the prenatal clinic were 

negative. BUN, creatinine, and creatine clearance remained 

stable until the thirty-eighth week of pregnancy, when 

creatinine clearance dropped to 53 ml. per minute. Blood 

lag? pressure remained within normal limits. At 39 weeks the fetus 

was in the breech position, with an estimated weight of 6 

pounds. Pelvimetry showed a gynecoid configuration with 

diameters of 12.5 anteroposterior and 12.5 transverse at the 

inlet. Four days later the patient went into spontaneous labor. 

At full dilatation with a double-footling presentation at the 

introitus the umbilical cord prolapsed, and the patient was 

delivered of a male infant weighing 3.29 kilograms, with 

Apgar scores of 5 and 9, by breech extraction with general 

anesthesia. 


On the sixth postpartum day she passed urine through the 
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urethra. Injection of dye through the nephrostomy showed 
patency of the right ureter (Fig. 2). The patient continued 
voiding spontaneously and was scheduled for closure of the 
nephrostomy and tubal ligation six weeks post partum. 


A review of the literature did not reveal another case 
of pregnancy after unilateral nephrectomy with ob- 
struction of the remaining kidney, treated with ne- 
phrostomy. Women tolerate pregnancy well after ne- 
phrectomy if the remaining kidney has normal func- 
tion.” Anuria in the pregnant woman with one kidney 
can be caused by total obstruction of the remaining 
ureter. In this case, the growing uterus obstructed the 
already distorted urinary tract by compression against 
the bony pelvis. In anuria due to high ureteral obstruc- 
tion, nephrostomy is the treatment of choice. There- 
fore, it appears advisable to consider the diagnosis of 
obstruction of the urinary tract, and treatment by ne- 
phrostomy, in pregnant women with a single kidney 
who show sudden, total anuria. 
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ITEMS 


Second Annual Postgraduate Course in 
Obstetrics and Gynecology 


The Second Annual Postgraduate Course in Obstet- 
rics and Gynecology will be presented February 14-16, 
1979, at the Scottsdale Hilton Hotel, Scottsdale, 
Arizona. It is co-sponsored by the Phoenix Society of 
Obstetrics and Gynecology and the Department of 
Obstetrics and Gynecology, Maricopa County General 
Hospital. 

For information contact: The Secretary, Phoenix 
Society of Obstetrics and Gynecology, 333 E. Virginia, 
Suite 222, Phoenix, Arizona 85004. Telephone: (602) 
257-0736. 


Third Annual Spring Weekend Symposium on 
, Diagnostic Ultrasound 


Downstate Medical Center, Departments of Radiol- 
ogy and Continuing Education, will present the Third 
Annual Spring Weekend Symposium on Diagnostic Ul- 
trasound on April 21 and 22, 1979, at the Barbizon 
Plaza Hotel in New York, New York. On April 20, a 
Pre-Symposium will be conducted, which will be de- 
voted entirely to basic aspects of scanning and interpre- 
tation. 

For further information, contact: Department of 
Radiology, Box 1192, State University of New York, 
Downstate Medical Center, 450 Clarkson Ave., Brook- 
lyn, New York 11203. Telephone: (212) 270-1601. 


Diagnosis and Management of the High Risk 
Pregnancy 


“Diagnosis and Management of the High Risk Preg- 
nancy” will be presented at the Hyatt-Regency, Louis- 
ville, Kentucky, April 26-28, 1979. It is sponsored by 
the University of Louisville, Department of Obstetrics 
and Gynecology. 

For further information contact: Office of Continu- 
ing Education, University of Louisville, School of 
Medicine, Louisville, Kentucky 40201. 


Gynecologic Surgery 


"Gynecologic Surgery" will be presented September 
27-29, 1979, at the Hyatt-Regency, Louisville, Ken- 
tucky. It is sponsored by the University of Louisville, 
Department of Obstetrics and Gynecology. 

For further information contact: Office of Continu- 
ing Education, University of Louisville, School of 
Medicine, Louisville, Kentucky 40201. 


Topics in Maternal/Fetal Medicine 


Topics in Maternal/Fetal Medicine will be presented 
July 23-27, 1979, in Snowmass, Colorado. It is spon- 
sored by the University of Louisville, Department of 
Obstetrics and Gynecology and supported by The Na- 
tional Foundation-March of Dimes. 

For further information contact: Sandra Kubarych, 
R.N., Department of Obstetrics and Gynecology, Uni- 
versity of Louisville, 323 E. Chestnut St., Louisville, 
Kentucky 40202. 


American College of Medical Imaging 


The American College of Medical Imaging will con- 
duct a scientific meeting in Hong Kong for one week 
with a postmeeting tour of the People's Republic of 
China in December, 1978. 

For further information write: ACMI, P. O. Box 
27188, Los Angeles, California 90027. 


International Symposium on Percutaneous 
Absorption of Steroids 


The International Symposium on Percutaneous Ab- 
sorption of Steroids will be held April 5-6, 1979, in 
Paris, France. 

Information can be obtained from: P. Mauvais- Jarvis, 
Hopital Necker, Service d'Endocrinologie et de Gyné- 
cologie Médicale, 149, rue de Sèvres, 75730 Paris, 
CEDEX 15, France. 


Eleventh International Congress of Anatomy 


The Eleventh International Congress of Anatomy 
will be held in Mexico City, Mexico, August 17-23, 
1980. The site of the Congress is the National Medical 
Center of the National Institute for Social Security. 

For information write: XI Congreso Internacional 
de Anatomia, Apartado Postal 70-278, México 20, 
D. F., Mexico. 


Food and Drug Administration radiation 

protection recommendation concerning new 

types of x-ray intensifying screens 

The Food and Drug Administration (FDA), through 
its Bureau of Radiological Health (BRH), is consider- 
ing the development of a voluntary radiation protec- 
tion recommendation concerning and encouraging the 
use of new types of x-ray intensifying screens in diag- 
nostic radiology. These screens, which contain newly 
developed phosphor materials, are considered by the 
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FDA to have the potential for significant reductions in 
patient exposure during radiologic examinations. 

The FDA’s announcement of this activity appeared 
in the Federal Register, June 2, 1978 (43 FR 24066), and 
copies of this announcement are available from the 
BRH on request. The BRH encourages the review of 
and comment on this proposed action by all interested 
parties in the radiologic community. Additional infor- 
mation may be obtained by contacting: Dr. Harvey 
Rudolph, Bureau of Radiological Health (HFX-460), 
Food and Drug Administration, 5600 Fishers Lane, 
Rockville, Maryland 20857. Telephone: (301) 443- 
3426. Comments on this proposed action should be 
sent to the same address. 


Obstetrics and Gynecology Conference 


The Obstetrics and Gynecology Conference will be 
held April 24-25, 1979, at The Towsley Center, Uni- 
versity of Michigan Medical School, Ann Arbor, Michi- 

n. 

"or information contact: Floyd C. Pennington, Di- 
rector, Office of Continuing Education, The Towsley 
Center for Continuing Medical Education, University 
of Michigan Medical School, Ann, Arbor, Michigan 
48109. 


Tenth World Congress of Fertility and Sterility 


The International Federation of Fertility Societies 
will sponsor the Tenth World Congress to be hosted by 
the Spanish Fertility Society, at the National Palace of 
Expositions and Congresses, in Madrid, Spain, Sep- 
tember 20-26, 1980. 

Send inquiries to: Scientific Program Chairman, 
Prof. A. Campos da Paz, M.D., Av. N.S. de Copacabana 
664/607, Rio de Janeiro, 20.000, Brazil; or President of 
the Congress, Dr. J. Cortes-Prieto, M.D., Pto. Bermeo, 
11 (Mirasierra), Madrid 34, Spain; or President of 
IFFS, Dr. P. C. Steptoe, M.D., 63 Union St. W., Old- 
ham, Lancs, England. 


Uterine Cervix Cancer Symposium 


The Uterine Cervix Cancer Symposium will be pre- 
sented March 12-13, 1979, in Paris, France, at the 
Hótel P.L.M. St. Jacques. It is sponsored by the Asso- 
ciation francaise pour l'étude du Cancer. 

For information write: Secrétariat du Symposium 
sur le cancer du col utérin, Fondation Curie, 26 rue 
d'Ulm, F 75231 Paris Cedex 05, France. 


Eighth Obstetric Anesthesia Conference 


The Eighth Obstetric Anesthesia Conference will be 
held at the Bonaventure Hotel, Los Angeles, Califor- 
nia, on March 29-31, 1979, and at the Camino Real 
Hotel, Puerto Vallarta, Mexico, on April 1-6, 1979. 

A complete program or further information can be 
obtained by writing: John S. McDonald, M.D., De- 
partment of Anesthesiology, Ohio State University 
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Hospital, 410 W. 10th Ave., Columbus, Ohio 43210. 
Telephone: (614) 422-5591. 


Masters and doctoral programs beginning 
Fall, 1979 


The Department of Maternal and Child Health of 
the University of North Carolina School of Public 
Health is now considering applications for admission to 
masters and doctoral programs beginning Fall, 1979. 

For more information write: Department of Mater- 
nal and Child Health, Rosenau Hall—School of Public 
Health, University of North Carolina, Chapel Hill, 
North Carolina 27514. 


Fifth Annual Perinatal Physicians Conference 


The Vermont/New Hampshire Regional Perinatal 
Program announces the Fifth Annual Perinatal Physi- 
cians Conference, to be held at Dartmouth College, 
Hanover, New Hampshire, October 20-21, 1978. 

For more information write: Department of Mater- 
nal/Child Health, Dartmouth Medical School, Hano- 
ver, New Hampshire 03755. 


Oral examination for the American Board of 
Obstetrics and Gynecology 


If you completed your residency training on or be- 
fore June 30, 1977, and have passed the written exam- 
ination, you should be eligible to apply for the oral 
examination to be held in 1979-1980. The appropriate 
forms and current bulletin may be obtained in 
November-December of 1978, by writing to: James 
A. Merrill, M.D., Secretary-Treasurer, The American 
Board of Obstetrics and Gynecology, Inc., 711 Stanton 
Young Blvd., Oklahoma City, Oklahoma 73104. The 
deadline date for the receipt of applications in the 
office of the Secretary is February 28, 1979. 


Registry for intraepithelial neoplasia of the vulva 
(carcinoma in situ and Paget's disease) 


The International Society for the Study of Vulvar 
Disease (ISSVD) announces the establishment of a reg- 
istry for cases of vulvar intraepithelial neoplasia. In ac- 
cordance with the new nomenclature this includes 
those cases of squamous cell carcinoma in situ (for- 
merly Bowen's disease, erythroplasia of Queyrat, and 
carcinoma simplex) as well as cases of vulvar Paget's 
disease. The purpose of the registry is to accumulate 
epidemiologic and histologic data in order to define the 
biological characteristics of the disease, determine its 
frequency, and identify the high-risk patient. 

Clinical summaries and pathologic specimens will be 
reviewed by the Case Consultation Committee of the 
ISSVD. All contributors of cases will have ready access 
to the accumulated data compiled at periodic intervals. 
Physicians desiring to register cases or obtain addi- 
tional information are asked to contact: Peter J. Lynch, 
M.D., Professor of Dermatology, University of Arizona 
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Medical Center, Tucson, Arizona 85724, or Raymond 
H. Kaufman, M.D., Department of Obstetrics and 
Gynecology, Baylor College of Medicine, Houston, 
Texas 77030. 


Surgery in Gynecology and Obstetrics: 
Techniques and Complications 


The Department of Obstetrics and Gynecology, 
George Washington University Medical Center an- 
nounces a postgraduate course entitled "Surgery in 
Gynecology and Obstetrics: Techniques and Compli- 
cations," May 24-26, 1979, George Washington Uni- 
versity Medical Center, Washington, D. C. 

For further information please contact: Dr. Benny 
Waxman, Professor and Associate Chairman, Depart- 
ment of Obstetrics and Gynecology, GWUMC, 2150 
Pennsylvania Ave., N.W., Washington, D. C. 20057. 


Colposcopy for the Practicing Physician 
Colposcopy for the Practicing Physician, sponsored 
by Prentice Women's Hospital and Maternity Center 


CUUUWUINICKYTUETUCHEUEUENU CONDERE ae a T 


November 1, 1978 
Am. J. Obstet. Gynecol. 


and Northwestern University Medical School, Depart- 
ment of Obstetrics and Gynecology, will be presented 
December 8-9, 1978, at Northwestern University Medi- 
cal School, Alumni Center for Continuing Education, 
Chicago, Illinois. - 

For information write: Ms. Eileen M. Barnash, 
Northwestern University Medical School, Alumni Cen- 
ter for Continuing Education, 301 E. Chicago Ave., 
Chicago, Illinois 60611. 


Fifth Course of Medical Oncology 


The Fifth Course of Medical Oncology, organized by 
the Italian Association on Medical Oncology in collab- 
oration with the General Hospital “V. Fazzi” of Lecce 
and the Italian League Against Cancer (Lecce Section), 
will be held in Lecce, from November 30 to December 


92. 1978, at the President Hotel. 


For further information contact: Prof. Marcello 
Filotico, Ospedale Generale Regionale “V. Fazzi,” 
Lecce, Italy. 


4i 








ORTHO DIENESTROL CREAM 


the topical answer to a local issue... 
that’s economical, too 


soothing ORTHO Dienestrol Cream helps relieve symptoms of 
itching, burning, irritation, discharge and dyspareunia. 


ORTHO Dienestrol Cream helps restore estrogen support to vaginal tissue 
and helps rebuild tissue to a healthier, thicker, premenopausal state. 


ORTHO Dienestrol Cream provides effective relief that's also economical 
and its low maintenance dose (only 1-3 applications a week) 
helps keep cost down, too. 


" 'See Dosage and Administration in Prescribing Information 


*Trademark 


© Ortho Pharmaceutical Corporation 1977 See brief summary of Prescribing Information on next page. 


49 


Dienestrol Cream 






1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK 
OF ENDOMETRIAL CARCINOMA 
Three independent case control studies have shown an increased risk of endometrial 
cancer in postmenopausal women exposed to exogenous estrogens for prolonged 
periods. This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade. 

The three case control studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to 
depend on both duration of treatment and on estrogen dose. In view of these findings, 
when estrogens are used for the treatment of menopausal symptoms, the lowest dose 
that will contro! symptoms should be utilized and medication should be discontinued 
as soon as possible. When prolonged treatment is medically indicated, the patient 
should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration; it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. 

There is no evidence at present that “natural” estrogens are more or less hazardous 
than “synthetic” estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females 
exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that ordinarily is 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis, epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies, including congenital heart defects and limb 
reduction defects. One case control study estimated a 4.7 fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed fetuses 
is somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens 
are ineffective for these indications, and there is no evidence from well controlled 
studies that progestogens are effective for these uses. 

If Dienestrol Cream is used during pregnancy, or if the patient becomes pregnant while 
using this drug, she should be apprised of the potential risks to the fetus, and the 
advisabllity of pregnancy continuation. 

















































DESCRIPTION 

Dienestrol Cream 

Cream for intravaginal use only 

Active ingredient: Dienestro! 0.01%. 

Compounded with: glyceryl monostearate, peanut oil, glycerin, benzoic acid, glutamic acid and 
water. 

IMPORTANT NOTE: This information is a Brief Summary of the complete prescribing informa- 
tion provided with the product and therefore should not be used as the sole basis for prescrib- 
ing the product. This summary was prepared by deleting from the complete prescribing 
information the chemical structure and references. 

The physician should be th hly familiar with the complete prescribing information and 
patient information before presc bing the product. 

CLINICAL PHARMACOLOGY 

Systemic absorption and mode of action are undetermined. 

INDICATIONS 

Dienestrol Cream is indicated in the treatment of atrophic vaginitis and kraurosis vulvae. 
DIENESTROL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE 
DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 

CONTRAINDICATIONS 

Estrogens should not be used in women with any of the following conditions: 1. Known or 
suspected cancer of the breast. 2. Known or suspected estrogen-dependent neoplasia. 3. 
Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal genital 
bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of throm- 
bophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use. 
WARNINGS 


1. Induction of malignant neoplasms. Long-term continuous administration of natural and 
synthetic estrogens in certain animal species increases the frequency of carcinomas of the 
breast, cervix, vagina, and liver. There is now evidence that estrogens increase the risk of 
carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal 
women increase the risk of cancer of the breast, although a recent long-term followup of a 
single physician's practice has raised this possibility, Because of the animal data, there is a 
need for caution in prescribing estrogens for women with a strong family history of breast 
cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 

2. Gall bladder disease. A recent study has reported a 2 to 3-fold increase in the risk of 
surgically confirmed gall bladder disease in women receiving postmenopausal estrogens, 
similar to the 2-fold increase previously noted in users of oral contraceptives. In the case of oral 
contraceptives the increased risk appeared after two years of use. 

3. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are 
several serious adverse effects of oral contraceptives, most of which have not, up to now, been 
documented as consequences of postmenopausal estrogen therapy. This may reflect the 
comparatively low doses of estrogen used in postmenopausal women. It would be expected 
that the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast 
engorgement are more likely to result in these adverse effects, and, in fact, it has been shown 
that there is an increased risk of thrombosis in men receiving estrogens for prostatic cancer 
and women for postpartum breast engorgement. 

a. Thromboembolic disease. It is now well established that users of oral contraceptives have an 
increased risk of various thromboembolic and thrombotic vascular diseases, such as throm- 
bophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal throm- 
bosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
users. There is evidence that the risk of several of these adverse reactions is related to the dose 
of the drug. An increased risk of postsurgery thromboembolic complications has also been 
reported in users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 
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weeks before surgery of the type associated with an increased risk of thromboembolism, or 
during periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of 
estrogens has not been found, this does not rule out the possibility that such an increase may 
be present or that subgroups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and they should not 
be used (except in treatment of malignancy) in persons with a history of such disorders in 
association with estrogen use. They should be used with caution in patients with cerebral 
vascular or coronary artery disease and only for those in whom estrogens are clearly needed. 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to 
treat cancer of the prostate and breast, have been shown in a large prospective clinical trial in 
men to increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear 
risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral 
contraceptives. Although benign, and rare, these may rupture and may cause death through 
intra-abdominal hemorrhage. Such lesions have not yet been reported in association with-other 
estrogen or progestogen preparations but should be considered in estrogen users having 
abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular car- 
cinoma has also been reported in women taking estrogen-containing oral contraceptives. The 
relationship of this malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. Increased biood pressure is not uncommon in women using oral 
contraceptives. There is now a report that this may occur with use of estrogens in the meno- 
pause and blood pressure should be monitored with estrogen use, especially if high doses are 
used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant 
percentage of patients on estrogen-containing oral contraceptives. For this reason, diabet 
patients should be carefully observed while receiving estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients 
with breast cancer and bone metastases. If this occurs, the drug should be stopped and 
appropriate measures taken to reduce the serum caicium level. 

PRECAUTIONS 

A. General Precautions. 


1. Acomplete medical and family history should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physical examinations should include special reference 
to blood pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolaou 
smear. As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. 2. Fluid retention—Because estrogens may 
cause some degree of fluid retention, conditions which might be influenced by this factor, such 
as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 3. Certain 
patients may develop undesirable manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. 4. Oral contraceptives appear to be 
associated with an increased incidence of mental depression. Although it is not clear whether 
this is due to the estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 5. Preexisting uterine leiomyomata may 
increase in size during estrogen use. 6. The pathologist should be advised of estrogen therapy 
when relevant specimens are submitted. 7. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving estrogen-contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 8. Estrogens may be poorly 
metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 9. Because estrogens influence the metabolism of calcium and 
phosphorus, they should be used with caution in patients with metabolic bone diseases that are 
associated with hypercalcemia or in patients with renal insufficiency. 10. Because of the effects 
of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 11. Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The following similar changes may be expected with 
larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increased prothrom- 
bin and factors VII, VIII, IX, and X; decreased antithrombin 3; Increased norepinephrine-induced 
platelet aggregability. c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. 
Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced 
response to metyrapone test. g. Reduced serum folate concentration. h. Increased serum 
triglyceride and phospholipid concentration. 

B. Pregnancy Category X. 

See Contraindications and Boxed Warning. 

C. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers 
should be done only when clearly necessary since many drugs are excreted in human milk. 


INFORMATION FOR THE PATIENT (See Patient Package Insert) 


ADVERSE REACTIONS 

(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased inci- 
dence of gall bladder disease, and adverse effects similar to those of oral contraceptives, 
including thromboembolism.) The following additional adverse reactions have been reported 
with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system. Breakthrough bleeding, spotting, change in menstrual flow. Dysmen- 
orrhea. Premenstrual-like syndrome. Amenorrhea during and after treatment. Increase in size of 
uterine fibromyomata. Vaginal candidiasis. Change in cervical erosion and in degree of cervical 
secretion. Cystitis-like syndrome. 

2. Breasts. Tenderness, enlargement, secretion. 

3. Gastrointestinal. Nausea, vomiting. Abdominal cramps, bloating. Cholestatic jaundice. 

4. Skin. Chloasma or melasma which may persist when drug is discontinued. Erythema mul- 
tiforme. Erythema nodosum. Hemorrhagic eruption. Loss of scalp hair. Hirsutism. 

5. Eyes. Steepening of corneal curvature. Intolerance to contact lenses. 

6. CNS. Headache, migraine, dizziness. Mental depression. Chorea. 

7. Miscellaneous. Increase or decrease in weight. Reduced carbohydrate tolerance. Aggrava- 
tion of porphyria. Edema. Changes in libido. 

ACUTE OVERDOSAGE 

Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by 
young children indicate that serious ill effects do not occur. Overdosage of estrogen may cause 
nausea, and withdrawal bleeding may occur in females. 

DOSAGE AND ADMINISTRATION 

Given cyclically for short term use only: For treatment of atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be chosen 
and medication should be discontinued as promptly as possible. Attempts to discontinue or 
taper medication should be made at 3 to 6 month intervals. The usual dosage range is one or 
two applicatorsful per day for one or two weeks, then gradually reduced to one Ralf initial 
dosage for a similar period. A maintenance dosage of one applicatorful, one to three times a 


'week, may be used after restoration of the vaginal mucosa has been achieved. Treated patients 


with an intact uterus should be monitored closely for signs of endometrial cancer and appro- 
priate diagnostic measures should be taken to rule out malignancy in the event of persistent or 
recurring abnormal vaginal bleeding. 


SUPPLIED 
Available in 2.75 oz. (78 g) tubes with or without ORTHO* Measured-Dose Applicater. 


* Trademark 


Ortho Pharmaceutical Corporation « Raritan, New Jersey 08869 
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BELLERGALS...... 


Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg: Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers. 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes, 
Sweats, restlessness and insomnia 


Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 


Gastrointestinal disorders with hypermotility, 
hypersecretion, ‘nervous stomach; and 
alternately diarrhea and constipation. 


Genitourinary — uterine cramps, etc 
Premenstrual tension. 


Interval treatment of recurrent, throbbing 
headache. 


Contraindications: Peripheral vascular 
disease, coronary heart cisease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely. 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening. 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100. 


Dorsey 


LABORATORIES 
Division of Sandoz. Inc. 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy 


for menopausal 
vasomotor instability 
Is receiving 
renewed attention. 


BELLERGAE S. 


TABLETS 





Each Bellergal-S Tablet contains. phenobar- 
bital, USP central sedative (Warning May be 
habit forming). 40.0 mg, Gynergen® (ergota- 
mine tartrate USP) sympathetic inhibitor, O.6 
mg; Bellafoline® (levorotatory alkaloids of bella- 
donna. as malates) parasympathetic inhibitor, 
0.2 mg i 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic " 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significant! y reduced. Bellergal-S does 

not contain estrogen in any form. That's 

one reason why it is receiving renewed 
attention from physicians who wish to 

avoid the potential complications of 

estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe : 
Bellergal-S Tablets. » 


Please see prescribing information 
on an adjoining page. 


(O 1978 Dorsey Laboratories/Division of Sandoz, Inc. BY-LB 
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"The sounding of the uterus 
prior to the insertion of an IUD 
is an integral part of the 
insertion procedure that should 
not be neglected....the size of 
the uterus is an important 
factor in the level of efficacy the 
patient may expect to experi- 
ence with an IUD.” 


Gibor, Y.; Deysach, L., and Nissen, C. H.: J. Reprod. 
Med. 11:205-208 (November) 1973. 


Maric? 


(disposable intrauterine sound) 


It sounds right. 


m flexibility for ease of insertion 


B narrow diameter for patient 
comfort 

small 3-mm. diameter 
facilitates sounding, even in 
nulliparas 


€ 5 


B sensitivity to touch 

hold the Mark-/ gently be- 
tween thumb and forefinger 
during the sounding procedure 


B clear and accurate reading 
for patient screening and for 
recording in chart 

after insertion of sound to 
fundus, if not already there, 
push slide to the cervix; lift 
proximal end of slide to lock it 
in place on the sound; remove 
the sound and accurately read 
depth at pointer in window 

of slide 


B simple determination of 
uterine depth and position 
cervical stop allows parallel 
setting of the Cu-7 inserter for 
accurate fundal placement 


m convenient sterile packaging 
see the directions for use 
included with each single-use 
unit and package —the Mark-/ 
is available in 12s and 30s 


SEARLE | Searle Laboratories 
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Cu-7* intrauterine copper contraceptive 
Description 


The plastic component of the Cu-7 ıs composed of pharmaceutical grade 
polypropylene homopolymer with barium sulfate added to render it 
radiopaque. Its shape approximates the number 7 It ıs substantially 
smaller than previously available intrauterine devices, the vertical 
dimension measures 36 mm and the horizontal, 26 mm 

Coiled around the vertical limb is 0 pure, virgin electrolytic copper wire 
providing 200mm of exposed copper surface area A polypropylene 
retrieval thread is fastened to the free end of the vertical limbof the Cu-7 

The C.-7 1s supplied with a simple tubular polypropylene inserter All 
components ore sterile 


Mode of Action 
Available data indicate that the contraceptive effectiveness of the Cu-7 
is enhanced by o minute quantity of copper released continuously from 
the coilec copper into the uterine covity 

The exact mechanism by which metallic copper enhances the contro- 
ceptive effect of an IUD has not been conclusively demonstrated Various 
hypotheses have been advanced, the most common being that copper 
placed in the uterus interferes with enzymatic or other processes that 
regulate blastocyst implantation 

Animal studies suggest that copper moy play on odditiong! role by 
reduction of sperm transport within the uterine environment 


Indication and Usage 
The Cu-7 +s indicated for contraception 


Contraindications 

The Cu-7 should not be inserted when ony of the following conditions 
exist. pregnancy or suspicion of pregnancy, abnormalities of the uterus 
resulting in distortion of the uterine covity, acute pelvic inflammatory 
disease or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion in the past three months, known or 
suspected uterine or cervical disease such os hyperplasio or carcinoma 
including unresolved. abnormal “Pap” smear. vagina! bleeding of un- 
known etiology. untreated ocute cervicitis until infection is controlled 
diagnosed Wilsons disease. known or suspected allergy to copper 
previous ectopic pregnancy. and significant anemia 


Warnings 
| Pregnancy (o) Long:term effects The long-term effects on the oft- 
spring of the presence of copper in the uterus when pregnancy occurs 
with the Cu-7 ore unknown 

(b) Septic abortion Reports have indicated an increased incidence of 
septic abortion associated in some instances with septicemia, septic 
shock and death in patients becoming pregnant with on IUD in place 
Most of these reports have been associated with the mid-trimester of 
pregnancy In some cases. the initial symptoms have been insidious and 
not easily recognized If pregnancy should occur with a Cu in situ. the 
Cu-7 should be removed if the thread ss visible or. if removal proves to be 
or would 5e difficult interruption of the pregnancy should be considered 
and offered to the patient as an option, bearing in mind that the risks 
associated with on elective abortion increase with gestationo! age 

c) Continygtign of pregnancy If the patient chooses to continue the 
pregnancy ond the Cu-7 remains in situ, she must be warned of the 
increased risk of spontaneous abortion and the increased risk of sepsis 
ncluding death The patient must be closely observed ond she must be 
advised to report immediately all abnormal symptoms, such as flu-like 
syndrome, fever, abdominal cramping and pain, bleeding, or vaginal 
discharge, because generalized symptoms of septicemia may be 
insidious 


2 Ectopic pregnancy (a) A pregnancy which occurs with an IUD in situ 
s more likely to be ectopic thon o pregnancy occurring without on IUD 
Therefore, patients who become pregnant while using a Cu should be 
carefully evaluated for the possibility of an ectopic pregnancy 

b) Special attention should be cirected to patients with delayed 
menses, slight metrorrhagia and/or uniloterol pelvic pain, and to those 
patients who wish to interrupt a pregnancy occurring in the presence 
of o Cu-7 to determine whether ectopic pregnancy hos occurred 


3 Pelvic infection An increased risk of pelvic inflammatory disease 
associcted with the use of IUDs hos been reported While unconfirmed 
this risk appears to be greatest for young women who are nulliparous 
ond/or who hove a multiplicity of sexual partners Solpingitis can result 
in tubol damage and occlusion thereby threatening future fertility 
Therefore. it is recommended that potients be tought to look for 
symptoms of pelvic inflammatory disease. The decision to use on IUD 
ir o particular cose must be mode by the physicion and patien? with the 
considerotion of o possible deleterious effect on future fertility 

Pelvic infection may occur with o Cu in situ and at times result in 
the development of tudo-ovarian abscesses or general peritonitis The 
symptoms of pelvic infection include. new development of menstrual 
disorders (prolonged or heavy bleeding), abnormal vaginal discharge 
abdominal or pelvic pain. dyspareunia, fever The symptoms are es- 
pecially significant if they occur following the first two or three cycies 
after insertion Appropriate aerobic cnd anaerobic bacteriologic studies 
should be done and antibiotic therapy initiated promptly If the infection 
does not show marked clinical improvement within 24 to 48 hours. the 
Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests 


4 Embegment Portig penetrotion or lodging of the Cu-7 n the en- 
dometrium o! myometrium con result in O difficult removal This moy 
occur more frequently in smaller uteri (See removal instructions 


5 Perforation Partial or total perforation of the uterine wall or cervix 
moy occur with the use of the Cu-7, usually during insertions into 
patients sooner than two months after abortion or delivery or in uterine 
cavities too small for the Cu-? The possibility of perforation must be 
kept in mind during insertion and at the time of any subsequent examina- 
tion |f perforotion occurs. laparotomy or laparoscopy should be per 
formed as soon as medically feasible and the Cu-7 removed Abdominal 
adhesions. intestina! penetration intestinal obstruction. and loca 
inflammatory reaction with abscess formation and erosion of adjacent 
viscero may result if the Cu-7 is left in the peritoneal cavity 


6 Medical digthermy The use of medical diathermy (short-wave ond 
microwave) in o patient with a metal-containing IUD moy cause heat 
injury’ to the surrounding tissue Therefore medico! diathermy to the 
abdominal and sacral areas should rot be used on patients using a Cu-7 
7 Effects of copper Additional amounts of copper available to the body 
trom tne Cu-7 moy precipitate symptoms in women with undiagnosed 
Wilsons disease The incidence of Wilsons disease is 1 in 200 000 





Precautions 

| Potien! counseling Prior to the insertion the physician nurse, or other 
trained health professiona! must provide the patient with the Potient 
Brochure The patient should be given the opportunity to reod the 
brochure and discuss fully any questions she moy hove concerning the 
Cu os well as other methods of contraception 


2 Patient evalyugtign and clinica! considerations (0) A complete medical 
history should be obtained ro determine conditions that might nfluence 
the selection of an IUD A physical examination should include o pelvic 
exominotion, Pop smeor.gonorrhea culture and if indicoted. oppropri- 
ote tests for other forms of venereal disease The physician should 
determine thot the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to 
determine the degree of patency of the endocervical cano! and the 
internal os, and the direction and depth of the uterine cavity Exercise 
core to avoid perforation with the sound DO NOT USE THE Cu-7 
INSERTION INSTRUMENT AS A SOUND In occosiong! coses, severe 
cervical stenosis moy be encountered. Do no! use excessive force to 
overcome this resistance 

(c) The uterus usually sounds to o depth of 6toB cm Insertion of o Cu-7 
into a uterine covity measuring less than 6 5 cm by sounding may in- 
crease the incidence of pain bleeding. partial or complete expulsion 
perforation, and possibly pregnancy 

d) To reduce the possibility of insertion in the presence of an existing 


undetermined pregnancy, the optimal time for insertion is the latter port 
of the menstrual flow or one or two days thereafter The Cu-7 should not 
be inserted pos! partum or post abortion until involution of the uterus 
is complete The incidence of perforation* ond expulsion is greoter if 
involution is not complete 

It is, however, necessary to place the Cu-7 as high os possible within 
the uterine cavity to help avoid partial or complete expulsion that could 
result in pregnancy 

Since the Cu represents a different design in intrauterine contracep- 
non, physicians ore coutioned thot :t is imperative for them to become 
thoroughly fomilior with the instructions for use before attempting 
placement of the Cu-7 

e) IUDs should be used with caution in those patients who have an 
anemia or a history of menorrhagia or hypermenorrhea Potients 
experiencing menorrhogia and/or metrorrhagio following IUD insertion 
moy be at risk for the development of hypochromic microcytic anemia 
Also, IUDs should be used with coution in potients receiving onti- 
coogularts or having o coagulopathy 

f) Syncope. bradycardia or other neurovascular episodes may occur 
during insertion or removal of IUDs. especially :n patients with a 
previous disposition to these conditions 

g) Patients with valvulor or congenital heart disease are more prone 
to develop subocute bacterial endocarditis than patients who do not 
have valvular or congenital heart disease Use of an IUD in these patients 
may represent o potential source of septic embo! 

h) Use of an IUD in those potients with acute cervicitis should be 
postponed until proper treatment has cleared up the infection 

Since the Cu-7 moy be portially or completely expelled, patients 

should be reexamined and evaluated shortly after the first postinsertion 
menses. but definitely within three months after insertion Thereafter 
annual examination with oporopricte medical and laboratory evaluation 
should be carried out The Cu-7 should be replaced every three years 

|) The patient should be told that some bleeding or cramps may occur 
during the first few weeks after insertion, but if these symptoms continue 
or ore severe she should report them to her physician She should 
instructed on how to check after each menstrua! period to make certain 
thot the thread still protrudes from the cervix and cautioned that there 
i$ no Cortraceptive protection if the Cu-7 has been expelled She should 
also be cautioned not to dislodge the Cu-7 by pulling on the thread Ifo 
partio! expulsion occurs, removal is indicated and o new Cu-7 moy be 
inserted The patient should be told to return within three yeors for 
removal of the Cu-7 and for replocement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop in 
women using o copper-containing IUD If symptoms of such an allergic 
response occur. the patient should be instructed to tell the consulting 
physician that a copper-containing device is being used 

(I) The Cu-7 should be removed for the following medical reasons 
menorrhagia and/or metrorrhagio producing significant anemia, uncon- 
trolled pelvic infection, intractable pain offen aggravated by inter- 
course, dyspareunia. pregnoncy, if the thread is visible, endometrial 
or cervical malignancy, uterine or cervical perforation. or any indication 
of partic! expulsion 

m) If the retrieval thread cannot be visualized it moy have retracted 
into the uterus or have been broken off. or the Cu-7 may hove been 
expelled Localization usually may be made by feeling with a probe, ıt 
not, x-ray or sonography can be used When the physician elects to 
recover a Cu-7 with the thread not visible. the removal instructions 
should be considered 

(n) If any patient with o Cu-7 suddenly develops overt clinical 
hepotitis or abnormol liver function tests, oppropriote diagnostic pro 
cedures should be initiated 


Adverse Reactions 
Pertorations of uterus and cervix have occurred Perforation into the 
abdomen hes been followed by abdomina! adhesions, intestinal pene- 
tration, testinal obstruction. loca! inflammatory reaction with abscess 
formation and erosion of adjacent viscera Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 hos been partially or completely 
expelled 

The incidence of spontaneous abortion. when conception occurs with 
intrauterine devices in situ, appears to be increased over thot in unpro- 
tected women Insertion cramping, usually of no more than a few seconds 
duration may occur, however, some women moy experience residuo! 
cramping for several hours or even days. Intermenstrual spotting or 
bleeding or prolonged or increased menstrual flow moy occur 

Pelvic infection including salpingitis with tubal damage or occlusion 
hos been reported This may result in future infertility Complete or 
partial expu!sion of the Cu-7 may sometimes occur. particularly in those 
patients with uteri measuring less than 6.5 cm. by sounding Urticorici 
allergic skin reoction moy occur. The following complaints hove also 
been reported with IUDs although their relation to the Cu-7 has not been 
established amenorrhea or delayed menses. bockoches, cervico 
erosion. cystic masses in the pelvis vaginitis leg pain or soreness 
weigh! ‘oss or goin. nervousness. dysporeumia, cystitis, endometritis 
septic abortion, septicemia, leukorrhea, ectopic pregnancy, difficult 
removal uterine embedment. onemig, pain. neurovascular episodes 
including bradycardia ond syncope secondory to insertion, dys- 
menorrhea and fragmentation of the IUD 


Directions for Use 
The Cu7 is to be placed within the uterine cavity See the Procedure for 
Insertior for two insertion techniques 

The smoll diameter of the Cu-7 facilitates easy insertion in nulligravid- 
ous and nulliparous, as well os porous women The optimal time of 
insertion i5 during the latter part of the menstrual flow or one or two doys 
thereafter The cervicol canal is relatively more potent ot this time, and 
there is ittle chance thot the patient may be pregnant 

Present information indicates that efficacy is retained for 36 months 
There is no evidence that contraceptive efficocy decreases with time up 
to three years of use. but until adequate data indicating a longer effective 
life become available, the Cu-7 must be removed within 36 months from 
the date of insertion and o new one inserted if desired If partial ex- 
pulsion occurs, removal is indicated. ond o new Cu-7 moy be inserted 
Remova of the Cu-7 may also be indicated :n the event of heavy or 
persistent bleeding 

The physician should become thoroughly familiar with the instructions 
for use before attempting insertion or removal of the Cu-7 


Clinical Studies 
Different event rates have been reported with the use of different 
intrauterine contraceptives. Inasmuch as these rotes are usually derived 
from separate studies conducted by different investigators in several 
population groups, a comparison cannot be made with precision. Even in 
different studies with the same contraceptive. considerably differen! 
rates are likely to be obtained because of differing characteristics of the 
study population Furthermore. event rates per unit of time tend to be 
lower as clinical experience is expanded. possibly due to retention in the 
clinical study of those patients who accept the treatment regimen. not 
hoving discontinued due to adverse reactions or pregnancy, so that those 
remaining in the study were those less susceptible In clinical trials of 
the Cu? conducted by Searle Loborotories, use effectiveness was 
determined as follows for parous and nulliparous women, « tabulated 
by the ife table method (Rotes are expressed os cumulative events 
per 100 women through 12, 24, and 36 months of use ) 

This experience encompasses 399.054 woman-months of use. in- 

luding 12 months for 11,852 women. 24 months for 8.309. and 36 
months for 3.885 










Porous Nullipor 
Pregnancy 9 1.6 
Expulsion 5.7 8.0 
Medica! "emovo 0.7 7 


Continugtion 


How Supplied 
Availabie in cartons of 6 and boxes of 30 ond 100 sterile units (Cu-7 with 
gn inserter) and sufficient patient leaflets ond identification cords 





Please see complete product labeling for insertion and removale 
techniques 4 


J | 
_ (intrauterine copper contraceptive) 


Noother . — 
single contraceptive combines 


all these advantages: 








Effectiveness 

m approaches that of "the Pill" 

—more than 98-percent effec- 
.  tivein preventing intrauterine 
» pregnancy! 


Comfort 


m insertion and use well 
tolerated by nulliparas as well 
as multiparas 

m smallest inserter diameter of 














Pregnancy Rates (per 100 women per year of use) all ICIDs—only 3.07 mm. 
First Year Second Year Third Year Convenience 
p n p n p n m most convenient of any method for the 
1.9 1.6 1.4 1.3 0.9 1.6 patient 
P=parous n= nulliparous “Once inserted, the IUD continues to exert 
its contraceptive action without requiring 
Economy sustained patient motivation: ! 
E costs less, on the average, than any of these Note: The Cu-7 must be replaced every three 
other methods?: years. 
Estimated Cost of Contraception 
for a Four-Week Period E Accept ance 
dud IHRER 3 | quce m low discontinuation rate due to expulsion, 
| pain or bleeding, P.1.D. or perforation, even for 
Es4 $3.84 . $4.00 nulliparas? 
“ga 
E *Based on an average insertion cost of $50, including one postinsertion checkup 
Y $ 3 and 36 months of use. Fees range from "cost" to $150. 


*Based on an assumed usage rate of three times per week. 

tBased on an average cost of 17€ per application of jelly or cream. Cost and 
fitting of diaphragm are additional. 

SBased on an average cost of 17€ per application of foam or gel. 

||Based on an average retail cost per condom of 32¢. 


{Pill prices range from less than pharmacy cost to about $5.50 per cycle; fees 
for initial and subsequent exams are not included. 


$2.04+ $2.04 
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References: 1. Rao, R. P., and Scommegna, A.: Intrauterine Contraception, 
Am. Fam. Physician 16:177-185 (November) 1977. 2. Data on file at Searle 
Laboratories. 


Please consult product information on preceding page. 


Cu-7* diaphragm foam/gelł$ condomtii “the Pill’ - 
with jelly Searle Laboratories 


° or creamtt : Division of G.D. Searle & Co . 
Methods of Contraception Box 5110, Chicago, Illinois 60680 8B1 


‘Nonspecific’ vaginitis 

... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 

... Offen chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 
chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 
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riple Sulfa Cream/Vaginal Tablets 


H.vaginalis— 


the cause of 
over 90% of 





Effective 

Based on a review by the National 
Academy of Sciences/National Research 
Council, SULTRIN was rated as 
"effective" against H. vaginalis. 


Prompt 

symptomatic relief 

Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V vaginitis concomitant with trichomo-" 
niasis and candidiasis. 


Convenient choice 


of dosage forms 

SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.42%, sulfacetamide 2.86%, sulfabenzamide 3.7%, 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. 


Indications: SULTRIN Cream and Toblets are indi- 
cated for treatment of Haemophilus vaginalis vaginitis. 
They may also be used as a deodorant for sapro- 
phytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and kid- 
ney disease. 

Dosage: SULTRIN Cream: One applicatorful intra- 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter. 

SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days. This 
course may be repeated if necessary. 

Supplied: SULTRIN Cream is available in 275 oz. 

(78 g) tubes with the ORTHO* Measured-Dose 
Applicator. 

SULTRIN Tablets are available in packages of 20 foil- 
wrapped tablets with vaginal applicator. 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 


*Trademark (OOPC 1978 OJ582-7 
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EVALUATE FETAL WELL-BEING 
— IN YOUR OFFICE. 


Data obtained by auscultation of the fetal heart provides little assurance about the fetal 
condition. On the other hand, a reactive fetal heart rate pattern with Non-Stress Testing 
(NST) reflects fetal well-being and correlates well with good outcome and negative 
oxytocin stress tests. 


The NEW Corometrics 110 Antepartum Monitor makes non-stress testing simple. 


You or your assistant can complete an NST in a minimum of time in the comfort of your 
office. Test results are immediately available for discussion with the patient. You can 
schedule follow-up visits and administer the NST on a regular basis as part of your 
routine antepartum care. 


When the NST has been used as a screening procedure in all patients, less than 5% of 
normal patients exhibited non-reactive NSTs and required other clinical evaluation. 


COROMETRICS 110 ANTEPARTUM MONITOR — 
FOR ROUTINE NON-STRESS TESTING IN YOUR OFFICE. 


D 


COROMETRICS MEDICAL SYSTEMS, INC. 


Barnes Industrial Park 
Wallingford, Connecticut U.S.A. 06492 





Toll-Free Number (800) 243-3952 


For your complimentary copy of our easy-to-use pocket guide on non-stress testing, please contact our 
Literature Distribution Department. 
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Compatible 
with management of every type 
of functional constipation. 


Compatible 
with other medications. 


Compatible 
with different life-styles of patients... 
predictable and gentle. 


SENOKOT  . 


(standardized senna concentrate) Tablets /Granules 


natural vegetable laxative 
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New! 





Available 





for the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 


The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
.been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 











The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 


and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 84" X 11", price $28.75 


YES! 


Send me 





copies of the Ten-year Cumulative Index (1968-1977) to 
O My payment for $__ /.— 


the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


(0126-6) at $28.75 each. 


is enclosed. (I understand 
Mosby will pay shipping 
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O Bill me later. (I understand 
a shipping and handling 
charge will be added.) 
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Address 
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Complete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., 
va 11830 Westline Industrial Drive, St. Louis, Mo. 63141 
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Significance of meconium in midtrimester diagnostic amniocentesis 667 


Charles R. King, M.D., Gerald Prescott, D.M.D., and Martin Pernoll, M.D. 
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C. F. Marx, M.D. 
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Syracuse, New York 
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production in the neonate 

John W. Larsen, Jr., M.D., William T. London, D. V.M., Amos E. Palmer, D. V.M., 

Julia W. Tossell, M.D., Richard A. Bronsteen, B.A., Marcia Daniels, M.D., 

Blanche L. Curfman, B.A., and John L. Sever, M.D., Ph.D. 

Bethesda, Maryland, and Washington, D. C. 
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Early detection of human chorionic gonadotropin in urine by 691 
simple immunoassays 


H. Lorrin Lau, M.D., M.P.H., Katharine W. Lawrence, B.S., Susan E. Linkins, B.A., and 
Gecrgeanna S. Jones, M.D. 
Baltimore, Maryland 
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ENJOY THE SECURITY OF 
GROUP PRACTICE 
WITH THE FREEDOM OF 
INDEPENDENT PRACTICE 


If you are a Board Certified or Board Eligible 
OB-GYN, we have an interesting opportunity 
for you. Two or more OB-GYNs are needed 
immediately to form an independent practice in 
a very desirable Northern Wisconsin com- 
munity of 65,000. Active practice assured. 


All major specialists are available for consulta- 
tion. Business advice, technical and legal, will 
be provided. 


Outstanding personal benefit programs avail- 
able. Income potential great. Generous starting 
income guaranteed. 


A new $35 million hospital to open this year. 


Call or write: (715) 845-6522 
Mr. Lloyd Engstrom 
630 First Street 
Wausau, Wisconsin 54401 





The CENTER 
For Continuing Professional Education 
announces a Course in 
GYNECOLOGIC 
ENDOCRINOLOGY 


conducted by 
HOWARD L. JUDD, M.D. 
Professor and Chief, 

Division of Reproductive Endocrinology, 
University of California at Los Angeles 
and 
CHARLES B. HAMMOND, M.D. 


Professor and Director, Division of Reproductive 
Endocrinology and Infertility, Duke University 


JANUARY 26 & 27, 1979 
at 
THE WIGWAM 
Litchfield Park, (Phoenix) Arizona 
"Arizona's Country Club Resort" 


For complete details of the Course, contact David Pent, 
M.D., Director, The CENTER for Continuing Professional 
Education, P. O. Box 33772, Phoenix, Arizona 85067. 
Telephone: (602) 944-3533. Registration is limited. 
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EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From ‘‘the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9”. 
Price, $9.95. 


Please send me on 30-day approva THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me O Master Charge # 
O Payment enclosed 


Name 

Address 

City 

State Ls lll GL ae b Rss 
MOSBY > 
TIMES MIRROR 


30-day approval offer d only in 
dins goo y THE C. V. MOSBY COMPANY 


continental U.S. and Canada 11830 WESTAINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 
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Hydatidiform mole as a complication of artificial insemination 696 


Sergio C. Stone, M.D., F.A.C.O.G. 
New Orleans, Louisiana 


Quantitation of sickle cell and normal hemoglobins in amniotic fluid 697 
by radioimmunoassay 


Fred A. Garver, Ph.D., Marilyn M. Baker, M.S., Rebecca Duvall, B.S., 
Paul McDonough, M.D., and Thomas J. Mende, Ph.D. 
Augusta, Georgia, and Miami, Florida 
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Abe Mickal, M.D., F.A.C.O.G. 
New Orleans and Baton Rouge, Louisiana 


Correspondence 
Spammer et PRECES OMS 
Correspondence 702 


Books 
2 eS Co IMMO TNNT ERES ys bs) TERM OL S 


Books received 707 


Information for authors on page 23 


Index to advertisers on page 36 


A 11 


Symptoms that tell 
what she often wont... 





ATROPHIC 
^ VAGINITIS. 


Many women think it's inevitable, a part of old age. Other women find 
it too embarrassing to discuss, enduring their symptoms in silence. 
In either case, they may not know that something can be done to alleviate the 
itching, irritation, and dryness. 

Almost invariably, the discomfort due to shrinking and thinning of the 
* vaginal mucosa can be relieved. Tactful questioning, and a pelvic 
examination, can confirm the need for estrogen réplacement therapy, when 

& X nocontraindications exist. 





Thetopical application of PREMARIN Vaginal Cream: 
s relieves irritating symptoms of vaginal atrophy 
m helps resolve atrophic lesions 
s alleviates associated symptoms of frequency, incontinence, dysuria, 
and predisposition to infection when due to estrogen deficiency 
n addition, PREMARIN Vaginal Cream: 
š & offers economical therapy, dose for dose 
* s may improve retention, absorption, and patient acceptance with 
its nonliquefying base 


® 


PREMA 
(CONJUGATED ESTROGENS,U.S.P) 
VAGINAL CREAM 


(0.625 mg CONJUGATED ESTROGENS, L.S. P/g) 
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relief she 
can feel 

in a matter 
of days 


(See following page for prescribing.information.) 
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. BRIEF SUMMARY 
- (FOR FULL PRESCRIBING INFORMATION 


J. PREMARIN® Vaginal Cream (Conjugated Estrogens, U.S.P.) 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case contro! studies have reported an increased risk of en- 
dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
more than one year.'-3 The risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cancer reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens during the last decade.‘ 
The three case control studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend 
on both duration of treatment’ and on estrogen dose? In view of these findings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose that 
will contro! symptoms should be utilized and medication should be discontinued as 
soon as possible. When prolonged treatment is medically indicated, the patient should 
be reassessed on at least a semiannual basis to determine the need for continued 

therapy. Although the evidence must be considered preliminary, one study suggests 
that cyclic administration of low doses of estrogen may carry less risk than continuous 
administration;? it therefore appears prudent to utilize such a regimen. Close clinical 
surveillance of all women taking estrogens is important. In all cases of undiagnosed 
persistent or recurring abnormal vaginal bleeding, adequate diagnostic measures 
should be undertaken to rule out malignancy. There is no evidence at present that 
“natural” estrogens are more or less hazardous than “synthetic” estrogens at 
equiestrogenic doses. 


| 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 


. The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
. rare. This risk has been estimated as not greater than 4 per 1000 exposures.’ Further- 
more, a high percentage of such exposed women (from 30 to 90 percent) have been 
found to have vaginal adenosis,*'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are pre- 
cursors of malignancy. Although similar data are not available with the use of other 
estrogens. it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb recuction 
defects.'3-'6 One case control study'* estimated a 4.7-fold increased risk of limb reduc- 
tion defects in infants exposed in utero to sex hormones (oral contraceptives, hormone 
withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some 
of these exposures were very short and involved only a few days of treatment. The data 
suggest that the risk of limb reduction defects in exposed fetuses is somewhat less 
than 1 per 1000. In the past, female sex hormones have been used during pregnancy in 
an attempt to treat threatened or habitual abortion. There is considerable evidence that 
estrogens are ineffective for these indications, and there is no evidence from well con- 
trolled studies that progestogens are effective for these uses. If PREMARIN Vaginal 
Cream is used during pregnancy, or if the patient becomes pregnant while taking this 
drug, she should be apprised of the potential risks to the fetus, and the advisability of 
pregnancy continuation. 


d DESCRIPTION: Each gram contains 0.625 mg Conjugated Estrogens, U.S.P, in a nonlique- 


^£ 


fying base containing cetyl esters wax, cetyl alcohol, white wax, glyceryl monostearate, 
propylene glycol monostearate, methyl stearate, phenylethyl alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil. 

PREMARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained exclusively 
from natural sources, occurring as the sodium salts of water-soluble estrogen sulfates 
blended to represent the average composition of material derived from pregnant mares' 


.. urine. It contains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 
~ 17a-estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
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INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicated in the 
treatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT 
BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE 
MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 

CONTRAINDICATIONS: Estrogens should not be used in women with any of the following 
conditions: 1. Known or suspected cancer of the breast except in appropriately selected pa- 
tients being treated for metastatic disease. 2. Known or suspected estrogen-dependent 
neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnor- 
mal genital bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past 


. history of thrombophlebitis, thrombosis, or thromboembolic disorders associated with pre- 


vious estrogen use (except when used in treatment of breast malignancy). PREMARIN 
Vaginal Cream should not be used in patients hypersensitive to its ingredients. 

WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast," although a recent study 
has raised this possibility.'? There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 


-. or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 


surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.''" 

Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'9-22 Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3739 Cases of retinal thrombosis, mesenteric thrombosis, and op- 
tic neuritis have been reported in oral contraceptive users.?':3? An increased risk of post- 
surgery thromboembolic complications has also been reported in users of oral contracep- 
tives.33.?* If feasible, estrogen should be discontinued at least 4 weeks before surgery of the 
type associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coro- 
nary artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those 
used to treat cancer of the prostate and breast, have been shown?5 to increase the risk of 
nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of 
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this size are used, any of the thromboembolic and thrombotic adverse effects should be 
considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users havihg abdominal pain 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
been reported in women taking estrogen-containing oral contraceptives.36 Increased blood 
pressure may occur with use of estrogens in the menopause?" and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in pa- 
tients on estrogen-containing oral contraceptives. For this reason, diabetic patients should 
be carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases 
PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed tor longer than one year without another 
physical examination being performed. Conditions influenced by fluid retention such as 
asthma, epilepsy migraine, and cardiac or rena! dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression.??* Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is nos, 
complete. 

The following changes may be expected with larger doses of estrogen: 

. Increased sulfobromophthalein retention. 

Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. 

Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 
Impaired glucose tolerance. 

Decreased pregnanediol excretion 

Reduced response to metyrapone test. 

Reduced serum folate concentration. 

Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, includ- 
ing oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dys- 
menorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; increase 
in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal cur- 
vature; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
females. 

DOSAGE AND ADMINISTRATION Given cyclically for short-term use only: For treatment of 
atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month inter- 
vals á 
Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of 
the condition. 

Treated patients with an intact uterus should be monitored closely for signs of endometrial 

cancer and appropriate diagnostic measures should be taken to rule out malignancy in the 
event of persistent or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: No. 872—PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream— 
Each gram contains 0.625 mg Conjugated Estrogens, U.S.P. (Also contains cetyl esters wax, 
cety! alcohol, white wax, glyceryl! monostearate, propylene glycol monostearate, methyl 
stearate, phenylethyl alcohol, sodium lauryl sulfate, glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 172 oz (42.5 g) tube with one calibrated 
plastic applicator. 

Also Available —Refill package: Each contains Net Wt. 15 oz (425 g) tube 
PHYSICIAN REFERENCES: 1. Ziel, H.K., et al.: N. Engl. J. Med. 293:1167-1170, 1975. 2. Smith, 
D.C. et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P. et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et al: 
Obstet. Gynecol. 40:287-298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 178:607-615, 
1974. 10. Herbst, A, et. al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A, et al: Obstet. 
Gynecol. 43:118-128, 1974. 12. Sherman, A.l., et al: Obstet. Gynecol. 44:531-545, 1974. 13. Gal, 
I. et al: Nature 216:83, 1967. 14. Levy, E.P, et al: Lancet 1:611, 1973. 15. Nora, J., et al: Lancet 
1941-942, 1973. 16. Janerich, D.T., et al: N. Engl. J. Med. 291:697-700, 1974. 17. Boston Col- 
laborative Drug Surveillance Program: N. Engl. J. Med. 290:15-19, 1974. 18. Hoover, R., et al: N. 
Engl. J. Med. 295:401-405, 1976. 19. Daniel, D.G., et al: Lancet 2287-289, 1967. 20. The 
Veterans Administration Cooperative Urological Research Group: J. Urol. 98:516-522, 1967. 
21. Bailar, J.C.: Lancet 2:560, 1967. 22. Blackard, C., et al: Cancer 26:249-256, 1970. 23. Royal 
College of General Practitioners: J.R. Coll. Gen. Pract. 13:267-279, 1967. 23* Royal College 
of General Practitioners: Oral Contraceptives and Health, New York, Pitman Corp. 1974. 
24.Inman, W.H.W, et al: Br. Med. J. 2193-199, 1968. 25. Vessey, M.P, et al: Br. Med. J. 
2:651-657, 1969. 26. Sartwell, PE., et al: Am. J. Epidemiol. 90:365-380, 1969. 27. Collab- 
orative Group for the Study of Stroke in Young Women: N. Engl. J. Med. 288:871-878, 1973. 
28. Collaborative Group for the Study of Stroke in Young Women: J.A.M.A. 237:718-722, 1975. 
29. Mann, Jl, et al: Br. Med. J. 2:245-248, 1975. 30. Mann, J.l., et al: Br. Med. J. 2241-245, 
1975. 31. Inman, WH.W, et al: Br. Med. J. 2203-209, 1970. 32 Stolley, PD., et al: Am. J. 
Epidemiol. 102:197-208, 1975.33. Vessey, M.P, et al: Br. Med. J. 3:123-126, 1970. 34. Greene. 
GR., et al: Am. J. Public Health 62:680-685, 1972. 35. Coronary Drug Project Research 
Group: JAMA. 214:1303-1313, 1970. 36. Mays, ET, et al: JAMA. 235730-732, 1976. 
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!  Theiron therapy that’s 
: both effective and convenient 


. ffeosolí 


SPANSULE' CAPSULES 





ferrous sulfate for iron deficiency 
and iron-deficiency anemia 
ua. 
P 





O Effective iron replacement 
o Minimal gastrointestinal effects 
O Fewer forgotten doses 


‘Feosol’ Spansule Capsules Provide Available Iron 


Equivalent absorption. That's the conclusion of a recent double 

isotope study" of ‘Feosol’ Spansule capsules and ferrous sulfate 
solution. In 20 healthy adult volunteers, there was no statistical 

difference in mean absorption between the two forms of iron. 


'Feosol' Spansule Capsules Are Convenient 


» And ‘Feosol’ Spansule capsules, available in bottles of 30, offer 
the convenience of once- or twice-a-day dosage, with minimal 
adverse effects, fewer forgotten doses, and no sticky liquid mess. 





SritteKline &Fiench Laboratories Data on file, SK&F Medical Department 
* Division of SmithKling Corporation 
Philadelphia Pa. a SmithKline company 
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When your 
staff members 


counsel patients, 


make sure they nave 


the right answers. 


Here's one effective way: 


New Volume Il! 


CURRENT PRACTICE IN OBSTETRIC 
AND GYNECOLOGIC NURSING 


Reflecting a dual concern for increased knowledgein physiologic 
and psychosocial aspects and their resulting nursing implications, this 
unique volume explores dynamic new ideas and trends in ob/gyn 
nursing. Eighteen outstanding, original articles focus on such 
important subjects as family planning, failure to thrive, and human 
sexuality and the family. Why not see for yourself? Look through the 
table of contents for a better understanding of this volume s coverage 
— then order a copy for your staff today! 

Edited byLeeKesterMcNall, R.N., M.N. andJanet Trask Galeener, 
R.N., MS.; with 22 contributors. April, 1978. 252 pages, 20 illustrations. 
Price, $11.50 (C), 98.50 (P). 

CONTENTS: PREPREGNANCY, PREGNANCY, AND POST- 
PREGNANCY CONCERNS * Concepts of family planning * Psychosocial effects 
of pregnancy on the mother, father, marriage and family * Pregnancy and marital 
stress * Postpartum depression * OBSTETRIC AND PERINATAL 
PHYSIOLOGIC ISSUES * Environmental influences on embryonic and fetal 
developgnent * Antepartum fetal evaluation * Fetal breathing * Disseminated 
intravascular coagulation * Obstetric hemorrhage and disseminated 
intravascular coagulation * Team approach to care in diabetic pregnancy d 
PSYCHOSOCIAL AND PHYSIOLOGIC ASPECTS OF LABOR AND DELIVERY 
* Variables affecting pain perception during labor * Team approach to obstetrics 
and natural childbirth * Fathers’ and mothers’ feelings about sharing the 
childbirth experience * MOTHER-INFANT RELATIONSHIPS * Significance of 
early physical contact between mother and infant * Failure to thrive as a result of 
maternal deprivation * HUMAN SEXUALITY IN OBSTETRIC AND 
GYNECOLOGIC NURSING * Human sexuality and the family * Sexualityand the 
climacteric * Dreams and verbal reactions of nursing students to abortion 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 


Mail this coupon today 


and you'll have 30 days to evaluate your selection. 


For even faster service, or if coupon has been removed, call us! Dial toll free: 
(800) 325-4177 ext. 10; in Missouri, call collect (314) 872-8370 ext. 10 during 
our regular business hours. A80918 31 05 























Yes! | want to inspect an on-approval copy of Volume Il. CURRENT PRACTICE IN | 
| OBSTETRIC AND GYNECOLOGIC NURSING. | 
OQ Hardcover, (3326-5) 511.50 O Paperback, (3327-3) 98.50 
| O Billme O “Payment enclosed | 
| © masterchargeorO VISA —————_— nus eii | 
| NC e amm » disse: "— | 
| Address m rea ane ee m | 
| City | eee. Gode | 
| 30-day approval good in U.S. and Canada A80918 31 05 | 
Price good in U.S, only. 
| Complete and mail to: | 
| The C. V. Mosby Company, 11830 Westline Industrial Drive. St. Louis, Mo. 63141. 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 


AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE (8!4" x 11") 3 cases/year 

O OLD SIZE (7%4" x 1042") copies prior to 1975 
(2 cases/year) 

Name 


Address 
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in addition to those listed on the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY 
OBSTETRICAL SOCIETY OF PHILADELPHIA 

e BROOKLYN GYNECOLOGICAL SOCIETY 
ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY 
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- INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
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rugs in 






POST RESIDENCY FELLOWSHIP 
IN PELVIC SURGERY 


The Department of Gynecology and Obstetrics of 





Obstetrics 


Q SS Proceedings of the 
FO International 


Symposium on Current 
SS Tocolysis, Budapest 1975 
Edited by Hans Weidinger 
An international exchange of current 
information on therapeutic capabilities, side 
effects, and safe and effective administration 
of betamimetic drugs in obstetrics. 


1978 262 pp. with 156 figures 
and 33 tables $21.60 


Please send me LABOUR INHIBITION. 

































The Union Memorial Hospital, offers a one-year post- 
residency Fellowship in pelvic surgery. 

The fellowship emphasizes techniques in radical 
pelvic surgery, reconstructive surgery, female urology 
and surgery of the intestinal tract directly related to gyne- 
cology. The pelvic surgery fellow has a regular rotation 
through the microsurgery laboratory of The Union 
Memorial Hospital to establish his skill in infertility sur- 
gery. The dog surgery and cadaver dissection laboratory 
within the Department of Gynecology and Obstetrics is 
used in the training of pelvic surgeons. In addition to 
training in pelvic surgery the fellow is responsible for 
teaching surgical techniques to obstetrical and gyneco- 
logical residents in the dog surgery laboratory and 
operating room. 

The fellowship is designed to reinforce those basic 
surgical skills encountered in the typical Ob-Gyn 
residency to which exposure has been brief because of 
time and patient limitation. 

The pelvic surgery fellow is not responsible for routine 
operation of the Ob-Gyn clinics, delivery rooms, etc., 
which allows him to concentrate on the more difficult 
pelvic operations and surgical exercises. 















Name Candidates for the pelvic surgery fellowship must have 
Address completed an approved residency in obstetrics and 
gynecology and be eligible for the American Board of 
i i Obstetrics and Gynecology. 
City/State/Zip Interested candidates should apply to: 
7 Clifford R. Wheeless, Jr., M.D., Chairman 
Mail to: GUSTAV FISCHER NEW YORK, INC. Department of Gynecology and Obstetrics 
175 Fifth Avenue The Union Memoria! Hospital 


201 East University Parkway 


, New York, New York 10010 
Baltimore, MD 21218 


Price subject to chonge without notice G/76 
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ORTHO DIENESTROL CREAM 


the topical answer to a local issue... 
that’s economical, too 


soothing ORTHO Dienestrol Cream helps relieve symptoms of 
itching, buming, irritation, discharge and dyspareunia. 


ORTHO Dienestrol Cream helps restore estrogen support to vaginal tissue 
and helps rebuild tissue to a healthier, thicker, premenopausal state. 


ORTHO Dienestrol Cream provides effective relief that's also economical... 
and its low maintenance dose (only 1-3 applications a week?) 
helps keep cost down, too. 


" *See Dosage and Administration in Prescribing Information. 
* Trademark uk , 
. © Ortho Pharmoceutical Corporation 1977 See brief summary of Prescribing Information on next page. 
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Dienestrol Cream 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK 

OF ENDOMETRIAL CARCINOMA 

Three independent case control studies have shown an increased risk of endometrial 
cancer in postmenopausal women exposed to exogenous estrogens for prolonged 
periods. This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometriai cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade. 

The three case control studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to 
depend on both duration of treatment and on estrogen dose. In view of these findings, 
when estrogens are used for the treatment of menopausal symptoms, the lowest dose 
that will control symptoms should be utilized and medication should be discontinued 
as soon as possible. When prolonged treatment is medically indicated, the patient 
should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration; it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less hazardous 
than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females 
exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that ordinarily is 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis, epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies, including congenital heart defects and limb 
reduction defects. One case control study estimated a 4.7 fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatenec abor- 
tion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed fetuses 
is somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens 
are ineffective for these indications, and there is no evidence from well controlled 
studies that progestogens are effective for these uses. 

If Dienestrol Cream is used during pregnancy, or if the patient becomes pregnant while 
using this drug, she should be apprised of the potential risks to the fetus, and the 
advisability of pregnancy continuation. 





DESCRIPTION 

Dienestro! Cream 

Cream for intravaginal use only 

Active ingredient: Dienestrol 0.01%. 

Compounded with: glyceryl monostearate, peanut oil, glycerin, benzoic acid, glutamic acid anc 
water. 

IMPORTANT NOTE: This information is a Brief Summary of the complete prescribing informa- 
tion provided with the product and therefore should not be used as the sole basis for prescrib- 
ing the product. This summary was prepared by deleting from the complete prescribing 
information the chemical structure and references. 

The physician should be thoroughly familiar with the complete prescribing information and 
patient information before prescribing the product. 

CLINICAL PHARMACOLOGY 

Systemic absorption and mode of action are undetermined. 

INDICATIONS 

Dienestro! Cream is indicated in the treatment of atrophic vaginitis and kraurosis vulvae. 
DIENESTROL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE 
DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 

CONTRAINDICATIONS 

Estrogens should not be used in women with any of the following conditions: 1. Known or 
suspected cancer of the breast. 2. Known or suspected estrogen-dependent neoplasia. 3. 
Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal genital 
bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of throm- 
bophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use. 
WARNINGS 

1. Induction of malignant neoplasms. Long-term continuous administration of natural and 
synthetic estrogens in certain animal species increases the frequency of carcinomas of the 
breast, cervix, vagina, and liver. There is now evidence that estrogens increase the risk of 
carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal 
women increase the risk of cancer of the breast, although a recent long-term followup of a 
single physician's practice has raised this possibility Because of the animal data, there is a 
need for caution in prescribing estrogens for women with a strong family history of breast 
cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 

2. Gall bladder disease. A recent study has reported a 2 to 3-fold increase in the risk of 
surgically confirmed gall bladder disease in women receiving postmenopausal estrogens, 
similar to the 2-fold increase previously noted in users of oral contraceptives. In the case of oral 
contraceptives the increased risk appeared after two years of use. 

3. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are 
several serious adverse effects of oral contraceptives, most of which have not, up to now, been 
documented as consequences of postmenopausal estrogen therapy. This may reflect the 
comparatively low doses of estrogen used in postmenopausal women. It would be expected 
that the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast 
engorgement are more likely to result in these adverse effects, and, in fact, it has been shown 
that there is an increased risk of thrombosis in men receiving estrogens for prostatic cancer 
and women for postpartum breast engorgement. 

a. Thromboembolic disease. It is now well established that users of oral contraceptives have an 
increased risk of various thromboembolic and thrombotic vascular diseases, such as throm- 
bophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal throm- 
bosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
users. There is evidence that the risk of several of these adverse reactions is related to the dose 
of the drug. An increased risk of postsurgery thromboembolic complications has also been 
reported in users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 
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weeks before surgery of the type associated with an increased risk of thromboembolism, or 
during periods of prolonged immobilization. 2 

While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of 
estrogens has not been found, this does not rule out the possibility that such an increase may 
be present or that subgroups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and they should not 
be used (except in treatment of malignancy) in persons with a history cf such disorders in 
association with estrogen use. They should be used with caution in patients with cerebral 
vascular or coronary artery disease and only for those in whom estrogens are clearly needed. 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to 
treat cancer of the prostate and breast, have been shown in a large prospective clinical trial in 
men to increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear 
risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral 
contraceptives. Although benign, and rare, these may rupture and may cause death through 
intra-abdominal hemorrhage. Such lesions have not yet been reported in association with other 
estrogen or progestogen preparations but should be considered in estrogen users having 
abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular car- 
cinoma has also been reported in women taking estrogen-containing oral contraceptives. The 
relationship of this malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral 
contraceptives. There is now a report that this may occur with use of estrogens in the meno- 
ney and blood pressure should be monitored with estrogen use, especially if high doses are 
used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant 
percentage of patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed while receiving estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients 
with breast cancer and bone metastases. If this occurs, the drug should be stopped and 
appropriate measures taken to reduce the serum calcium level. 

PRECAUTIONS 

A. General Precautions. 

1. Acomplete medical and family history should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physical examinations should include special reference 
to blood pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolaou 
smear. As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. 2. Fluid retention—Because estrogens may 
cause some degree of fluid retention, conditions which might be influenced by this factor, such 
as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 3. Certain 
patients may develop undesirable manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. 4. Oral contraceptives appear to be 
associated with an increased incidence of mental depression. Although it is not clear whether 
this is due to the estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 5. Preexisting uterine leiomyomata may 
increase in size during estrogen use. 6. The pathologist should be advisec of estrogen therapy 
when relevant specimens are submitted. 7. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving estrogen-contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 8. Estrogens may be poorly 
metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 9. Because estrogens influence the metabolism of calcium and 
phosphorus, they should be used with caution in patients with metabolic bone diseases that are 
associated with hypercalcemia or in patients with renal insufficiency. 10. Because of the effects 
of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 11. Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The following similar changes may be expected with 
larger doses of estrogen: a. Increased sulfobromophthalein retention. b. increased prothrom- 
bin and factors VII, VIII, IX, and X; decreased antithrombin 3; Increased norepinephrine-induced 
platelet aggregability. c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. 
Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced 
response to metyrapone test. g. Reduced serum folate concentration. h. Increased serum 
triglyceride and phospholipid concentration. 

B. Pregnancy Category X. 

See Contraindications and Boxed Warning. 

C. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers 
should be done only when clearly necessary since many drugs are excreted in human milk. 


INFORMATION FOR THE PATIENT (See Patient Package Insert) 


ADVERSE REACTIONS 

(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased inci- 
dence of gall bladder disease, and adverse effects similar to those of oral contraceptives, 
including thromboembolism.) The following additional adverse reactions have been reported 
with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system. Breakthrough bleeding, spotting, change in menstrual flow. Dysmen- 
orrhea. Premenstrual-like syndrome. Amenorrhea during and after treatment. Increase in size of 
uterine fibromyomata. Vaginal candidiasis. Change in cervical erosion and in degree of cervical 
secretion. Cystitis-like syndrome. 

2. Breasts. Tenderness, enlargement, secretion. 

3. Gastrointestinal. Nausea, vomiting. Abdominal cramps, bloating. Cholestatic jaundice. 

4. Skin. Chloasma or melasma which may persist when drug is discontinued. Erythema mul- 
tiforme. Erythema nodosum. Hemorrhagic eruption. Loss of scalp hair. Hirsutism. 

5. Eyes. Steepening of corneal curvature. Intolerance to contact lenses. 

6. CNS. Headache, migraine, dizziness. Mental depression. Chorea. 

7. Miscellaneous. Increase or decrease in weight. Reduced carbohydrate tolerance. Aggrava- 
tion of porphyria. Edema. Changes in libido. 


ACUTE OVERDOSAGE 

Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by 
young children indicate that serious ill effects do not occur. Overdosage of estrogen may cause 
nausea, and withdrawal bleeding may occur in females. 

DOSAGE AND ADMINISTRATION 

Given cyclically for short term use only: For treatment of atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be chosen 
and medication should be discontinued as promptly as possible. Attempts to discontinue or 
taper medication should be made at 3 to 6 month intervals. The usual dosage range is one or 
two applicatorsful per day for one or two weeks, then gradually reduced to one half initial 
dosage for a similar period. A maintenance dosage of one applicatorful, one to three times a 
week, may be used after restoration of the vaginal mucosa has been achieved. Treated patients 
with an intact uterus should be monitored closely for signs of endometrial cancer and appro- 
priate diagnostic measures should be taken to rule out malignancy in the event of persistent or 
recurring abnormal vaginal bleeding. 
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Use of computers in the labor and delivery suite: 


An overview 


MORTIMER G. ROSEN, M.D. 
ROBERT J]. SOKOL, M.D. 
LAWRENCE CHIK, Pu.D. 
Cleveland, Ohio 


Some simple computers for fetal monitoring are already commercially available. These systems are 
designed to alarm when abnormalities reflected by the fetal heart are detected during labor. 
Unfortunately, the problems of fetal heart rate/intrauterine pressure data analysis have been 
oversimplified. An "ideal" obstetric computer-based data management system would begin, as the 
clinician should, with the assessment of risk from the patient's past history, pregnancy course, and 
labor progress as a basis for analyzing the condition of the fetus during labor. Systems available 
now are of limited scope, expensive, and of unproved clinical value. Premature attempts at clinical 
computerization will accomplish little, except to give computers a bad name. Let the buyer beware! 


(AM. J. OBSTET. GYNECOL. 132: 589, 1978.) 


OUR PURPOSE in this article is to assess the current use 
of computers in the labor and delivery suite— "where 
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we are and where we are going.” There is little question 
that we live in an age in which patient information is 
accumulating at an ever faster rate and in a time in 
which data processing is becoming more diversified. 
We are learning methods for data management—with 
faster and more economical computer hardware, 
equipped with powerful software, i.e., computer pro- 
grams, and operated by intelligent “warmware,” i.e., 
computer programmers and system analysts, mana- 
gers, etc. In parallel with these events, as clinicians, we 
are dedicating more attention and interest to improv- 
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ing patient care by the use of biomedical technology 
in the labor and delivery suite. On a medical care level, 
this environment is approaching parity with other 
technologically advanced hospital areas, such as coro- 
nary care, intensive care, and post-operative care units. 

Thus, computer-based patient monitors for the labor 
and delivery suite will come. Indeed, some commercial 
products are already being marketed and “sales- 
pitched” to suggest that they improve patient care. But 
let the buyer beware! If the technology of data manage- 
ment is improving, the “art” of medical care will reap 
the benefit only if “computerization” will enhance our 
clinical knowledge and ultimately improve the quality 
of our patients’ care. In order to understand where 
computers might reasonably support our obstetric pa- 
tient care, it is necessary to get an idea of how our 
clinical use of patient information affects the care we 
provide. 


Pregnancy—A time of change 


Clearly the “obstetric patient” is not a single indi- 
vidual. Rather, “the patients” are two viable systems— 
(1) maternal and (2) fetal. These systems affect each 
other. For example, during pregnancy, the fetus af- 
fects the mother by increasing the metabolic needs and 
the cardiac work load. The diabetic mother’s metabolic 
state is altered by the pregnancy and her metabolic 
state continues to change during pregnancy. Similarly, 
the patient with heart disease must have an increased 
cardiac output during pregnancy, thus altering the 
stable state. Cardiac output varies not only with the 
duration of pregnancy but also with the mother's posi- 
tion (upright, supine, etc.) each day. In turn, the 
mother affects the fetus. Ingested drugs, illnesses, such 
as rubella, and nutrition clearly affect fetal develop- 
ment. A comprehensive data-management system must 
consider and account for these two dynamic systems 
interacting during pregnancy. 

In short, during pregnancy, time and data are con- 
tinually changing—influenced by the past as well as the 
present moment. To complicate matters further, 
“time” during labor is compressed—we must work on a 
moment-to-moment basis—while during the previous 
months of pregnancy “time” is more prolonged, allow- 
ing us to look at this information by day, week, or even 
month. 


The range of maternal-fetal patient information 


The dynamic nature and complexity of pregnancy 
events require an organized approach to the collection 
of clinical data that are needed for making rational 
management decisions. We can classify obstetric data 
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into four categories: (1) historical data documenting 
the patient’s past medical and past pregnancy history 
(past history); (2) physiologic (or pathologic) historical 
data documenting the patient’s clinical course in the 
present pregnancy (antenatal record); (3) physiologic 
(or pathologic) data documenting the patient’s course 
during the labor in progress (intrapartum record); (4) 
“monitoring” data, which are essentially part of the in- 
trapartum record but, for our purposes and because of 
the physiologic "time series” of fetal heart rate/ 
intrauterine pressure, are looked at separately (moni- 
toring record): (a) the fetal heart rate (FHR), (b) the 
intrauterine pressure (IUP), and (c) fetal acid-base 
status. ~ 

Clinically, the data sets described above cannot be 
looked at in isolation. Together they define the condi- 
tion of the mother and fetus at any one moment in 
time, each adding data in determining the pregnancy 
outcome. ` 


Assessing the clinical data—risk scoring 


The information included in categories 1, 2, and part 
of 3 allows us to enumerate the patient’s antepartum 
and intrapartum risk factors in an organized way. 
These factors set the stage for the level of patient care 
needed during labor. By clearly documenting patient ~ 
risk, as influenced by performance in past pregnancies 
as well as in the present pregnancy, we may predict to 
some degree the patient's performance in the present 
labor. For example, a patient with a past medical his- 
tory of diabetes is at increased risk in the present preg- 
nancy (increased risk for both mother and fetus). Simi- 
larly, a patient with a past pregnancy history of a fetal 
loss has an increased risk in the present pregnancy. 

These risks have been weighted or scored system- 
atically. There are several antepartum and intrapartum 
risk scoring systems available," * which may be used to 
alert the physician in a more orderly way to better an- 
ticipate pregnancy performance. At Cleveland Met- 
ropolitan General Hospital, with the aid of a laboratory 
minicomputer, we use the Hobel risk scoring system.’ 
Our experience allows us to describe how well a risk 
scoring system may work. In a series of 1,275 patients, 
seen during a six-month period, when a patient's risk 
exceeded 20 (high risk), the incidence of depressed 
one-minute Apgar scores in those infants at birth was 
41 per cent. The perinatal loss in the high-risk cases 
increased 45-fold when compared to patients at low * 
risk. Over 80 per cent of the perinatal deaths arose à 
from the 25 per cent of the patents at highest risk.* 

This kind of patient information is easily collected 
and can be entered into computer data files. When 
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sufficient patient samples have been studied, we will 
have a data base upon which computer-based statistical 
predictions of pregnancy outcomes can be made. Clini- 
cal decisions can then be made with these risk scores 
and statistical predictions, which are based on previous 
experience. Actuallv, most of us function by using our 
"experience" in a similar manner. For example, if a 
patient is at risk of congestive heart failure, we may 
manage her labor and delivery differently from those 
of the normal patient by using our own "intuitive" risk 
assessment. 

Thus, patient risk scoring systems are available and 
useful for patient care. On arrival at the labor and de- 
livery suite, a patient's risk should be documented. This 
can be done manually and the data compiled in an 
orderly way by adding up the "risk." A computer is not 
really necessary for this simple task. However, given a 
properly run hospital computer system, the chore of 
risk scoring can be simply performed with the use of 
time-shared data entry/retrieval terminals. Further- 
more, summary statistics can be automated, along with 
monthly and yearly departmental reports, but such 
services are not generally available in most hospitals. 


Labor graphing 


During the intrapartum course, the patient's condi- 
tion may change from moment to moment. For exam- 
ple, labor, as judged by cervical dilatation and station, 
may progress rapidly and may require frequent exam- 
ination and documentation. This is important because 
labor progress interacts with many other factors. Thus, 
a premature infant during poor labor progress must be 
assessed for risk and clinical care differently from a 
term infant of a woman making poor progress in labor. 
In a similar manner, FHR decelerations in a patent at 
full dilatation with the vertex on the perineum must be 
assessed for risk and clinical care differently from the 
same decelerations with the cervix 3 cm. dilated and 
the vertex unengaged. 

Now risk assessment for this portion of the mater- 
nal-fetal clinical course is also available. As clinicians, 
we should all be doing some form of labor graphing in 
the manner of Friedman.” This helps to visualize the 
course of labor. Based on these labor graphs, one may 
anticipate labor outcome. In our laboratories, we can 
input these data into a computer "on line" during labor 
and can predict risk for labor abnormality at any mo- 
ment in time, based on the progress in labor up to that 
moment." Unfortunately, we cannot yet afford the 
necessary computer time for daily clinical application 
and this system is not commercially available. In addi- 
tion, interactive computer systems linking the antepar- 
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tum and intrapartum data files are surely feasible, but, 
to our knowledge, none is yet available for clinical use. 


Fetal monitoring data assessment 


Many think of electronic FHR/IUP monitoring and 
biochemical pH monitoring systems as primary patient 
care devices that should be easy to “computerize” with 
the use of microprocessors or minicomputer systems 
for the labor and delivery suite environment. Some 
commercial devices are already available, which sug- 
gests that their hardware computer algorithms for data 
analvsis of FHR/IUP monitoring have already been 
clinically proved. If, indeed, simple-to-use computers, 
which do not require a special operator, have "arrived" 
in the labor and delivery suite at all, then the current 
"shipment" is incomplete, at best. At least, the packag- 
ing is impressively decorative. 


The usefulness of electronic monitoring data 


Although the FHR has been listened for, for more 
than 100 years as a means of assessing fetal well-being, 
it is only since the more recent pioneering work of 
Hon, Caldeyro-Barcia, and others that continuotis 
FHR data collection has been applied at the bedside. 
Clinical decision making, based on these data, has un- 
dergone remarkable changes. 

While not central to this article and not to be 
explored in depth, most obstetricians would confirm 
the usefulness of this electronic monitoring informa- 
tion. Fewer fetal deaths occur intrapartum. More care- 
ful correlation of labor progress and FHR assessments 
will lead to better medical care. For example, promis- 
cuous use of midforceps delivery, which often may 
occur at the end of labor in response to transient FHR 
decelerations, may now be avoided with continuous vi- 
sualization of the FHR. Thus, continuous monitoring 
gives the physician more security and avoids the need 
for emergency decisions made on the basis of "I can't 
hear the fetal heart," which all of us who deliver babies 
have heard before. 

The long-term effects on the infant of our practices 
in the labor and delivery suite have seldom been avail- 
able as "feedback" to help us judge the quality of our 
patient care. It would appear from the studies in our 
laboratory, as well as from those of many others, that 
both high-risk and low-risk patients benefit by the in- 
creased observation entailed by electronic monitoring. 
However, in a generally low-risk population, the be- 
nefits are not as easily seen. Finding out whether or not 
monitoring helps us prevent brain damage, one of our 
major societal problems today, must await more concerted 
efforts in assessment and more organized data collec- 
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tion and clinical evaluation. This is both difficult to do 
and expensive and is a relatively impoverished area of 
study today. 


The electronic instruments 


The electronic monitors for FHR/IUP consist of two 
parts—the sensor attached to the patient (electrodes/ 
transducer) and the electronic recording unit. At the 
bedside, the sensors may be applied externally around 
the maternal abdomen or internally, in utero. External 
monitoring procedures are more easily performed by 
paramedical personnel and are generally less disturb- 
ing to the patient when they are applied. However, for 
long periods of use, the external monitors are annoy- 
ing, restrict free movement of the patient, and are 
prone to record too many artifacts, rendering reliable 
data interpretation difficult or impossible. 

Internal monitoring devices can only be applied with 
the amniotic membranes ruptured. The data recorded 
are generally more artifact-free than those obtained by 
external methods. However, the internal monitoring 
electrodes now in use take more skill to apply and can- 
not be ordered as easily for nonphysicians to do (al- 
though in many hospitals nurses are being trained to 
assume this responsibility). Current techniques of in- 
ternal monitoring certainly could be improved. In 
order for a labor and delivery suite to be fully equipped 
for electronic monitoring, electrode configurations 
must be greatly simplified, provide high-quality infor- 
mation, and “untie” the patient from the machines. 
Otherwise, because of the cumbersome nature of the 
devices, patients and personnel tend to resist the use of 
monitoring devices. 

Telemetry is a possibility to allow for more patient 
freedom while monitoring data are obtained during 
labor. The state of telemetric devices is such that 
miniaturized devices could transmit all patient data to 
detached amplifiers and recorders and from these to 
computer processors. This is feasible now, but the clini- 
cal use of telemetry will not be practical until the sen- 
sors are improved in quality. Unfortunately, we do not 
see this happening soon. 

Unul our fetal monitoring instruments are sim- 
plihed, the naturalness of childbirth and the home- 
versus-hospital proponents will continue to harass us. 
Perhaps, a minimally "invasive" patient monitoring sys- 
tem is needed more than a computer. 


The monitoring data 


The fetal monitor recording units we have available 
now really consist of amplifiers and pen recorders, 


which give a chart relating the FHR and IUP. Some of 
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these devices have built-in, preset alarms, in addition to 
wriggling pens and numeric displays. When preset 
"normal" values are exceeded, warnings are generated. 
Some microprocessor-based, add-on data-processing 
units also have built-in memory and data storage, 
which allow the physician to compare monitoring data 
from earlier time frames (for that patient) to those 
which are being displayed at the moment the alarm is 
sounded. These systems are designed to alert the clini- 
cian and allow him to make a better or, at least, a more 
rapid decision. They are being installed in many hos- 
pitals. 

Unfortunately, the monitoring information being as- 
sessed is still in a state of flux. Until the electronic data 
are more clearly understood, clinical computerization 
will not be justifiable. More money may be spent on the 
lights, bells, and “memory units” glorified by detail per- 
sons, but, in our opinion, packaged computers capable 
of reliable FHR/IUP data analysis are not yet available. 
The problems of FHR/IUP data analysis have been 
oversimplified. 


Why computerizing FHR/IUP interpretation is 
not so simple 


When we examine a fetal monitor tracing visually, we 
look at the FHR and IUP data separately and together 
and try to visualize many geometric variables.’ To in- 
terpret the tracing, we process these variables visually 
and loosely correlate all available input information 
and observed events. Our brains are the computers and 
our experience is the data base. 

This is a much more complicated process than is 
usually recognized. Think about just the IUP data for a 
moment. Observations of contraction shape, contrac- 
tion frequency, and contraction baseline pressure are 
important. These data allow one to make estimates of 
the efficiency and the “work” of the contractions and 
facilitate decision making. For example, if dilatation is 
slow during active labor and there is a protracted active 
phase, the amplitude and pattern of the contractions 
may allow consideration of alternate "interventions." 
In this case, if the patient is in the active phase of labor 
(according to the labor graph), with infrequent and 
hypotonic contractions, one might consider attempting 
to shorten the active phase by augmenting that la- 
bor with oxytocin. However, under the same circum- 
stances, except in this second case that the contractions 
are frequent, the IUP baseline high, and abnormal con-* 
traction patterns present, this intervention should not 
be considered. What is required is clinical judgment. 
Programming this on a computer cannot be expected 
to be easy. 
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b When FHR and IUP are considered together, the 
r situation becomes even more complicated. Certain 
FHR patterns can be seen on the tracing and are 
described with terms such as periodic deceleration or 
acceleration patterns. We hypothetically delegate mean- 
ing to early deceleration (head compression), late decel- 
eration (placental insufficiency), and variable decelera- 
tion (cord compression). This type of description of 
decelerations, accelerations, and beat-to-beat variability 
is useful to a degree, but each finding implies only a 

e degree of risk. 

There are really two problems here. First, the visual 
FHR patterns are defined only loosely in terms of lag 
time, uniformity, etc., with respect to IUP. In the lab- 
oratory, we have been able to detect the typical decel- 
eration and acceleration patterns with better than 90 
per cent consistency with computer programs. How- 
ever, Many atypical patterns occur in real monitor trac- 
ings." Second, the relationship of monitor findings to 
actual infant outcome is not well understood and the 
variables most pertinent to fetal cardiac evaluation are 
not yet well enough defined. Even sophisticated statisti- 
cal analyses of FHR patterns yield results of no better 
than 60 per cent reliability for the prediction that a 
specific fetus, when born, will have a low (1 to 6) one- 

> minute Apgar score." 

We believe that computerized assessment of elec- 
tronic FHR/IUP monitoring data shows great promise. 
For example, mimicking in a limited way the compli- 
cated mental processes involved in examining and in- 
terpreting fetal monitoring tracings, in our laboratories 
a computer test program has been developed that cal- 
culates 42 running parameters from FHR/IUP data for 
predicting the one-minute Apgar score of an infant. 
Tentative results, with the use of "bench mark" data 
files, show that a success rate of up to 85 per cent for 
predicting depressed one-minute Apgar scores and a 
success rate of over 90 per cent for predicting high (7 
to 10) one-minute Apgar scores may be possible. If 
clinical trials, with the use of our four-bed prototype 
on-line system, bear out such results, a new generation 
of "intelligent" computer-based fetal monitors is in the 
offing. 

In addition to the deceleration patterns, this com- 
puter program can also give heart rate limits, heart rate 
variability, baseline level, deceleration area, IUP area, 
duration, mterval, etc. Without a computer-executed 

-algorithm, we are liable to be overwhelmed by “data 

> pollution." '' Because of the complexity of the problem, 
the clinica! application of computer technology cannot 
be expected to be inexpensive in the short term. How- 
ever, with an oversimplified and, perhaps, less "costly" 
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algorithm, one cannot expect reliable, clinically useful 
results. 


Biochemical monitoring 


Biochemical assessment of the fetus by microexami- 
nation of blood is not as widely available as electronic 
monitoring. It does, however, merit a brief comment, 
because fetal scalp blood samples do give useful data 
relating to fetal acid-base status. Indirectly, they also 
reflect fetal oxygen content, fetal carbon dioxide, 
metabolic waste accumulation, and, in a general way, 
fetal distress. Scalp blood studies tend to correlate with 
heart rate monitor findings and are unquestionably 
useful. Clinical experience indicates that FHR/IUP 
monitoring has a relatively high "false alarm" rate. 
Scalp blood studies can reduce this rate and help avoid 
unnecessary interventions. 

Unfortunately, scalp blood examinations are cum- 
bersome to perform, take some degree of skill (and 
continuing practice) to perform well, and must be re- 
peated to establish trends, in order to tell whether the 
fetus is getting better or worse. In many hospital envi- 
ronments, scalp blood, because of "inconvenience" ih 
use, is not obtained. Various electronic "gadgets" to 
continuously monitor fetal pH and perhaps give a 
simple way of performing this examination are being 
tested. These instruments are experimental, unproved 
in value, and, until clinically available, cannot even be 
considered for "clinical computerization." If a com- 
puter system for clinical data were available, the scalp 
blood examination data could be entered as an addi- 
tional intrapartum risk factor. 


Where are we now and what do we need? 


Based on the clinical risk scoring, labor graphing, 
and monitoring methods which are now available, we 
can outline several requirements for a data acquisition, 
analysis, and retrieval system needed for intrapartum 
care. 

l. The background history and clinical course of the 
patient must be (a) available for use at the bedside and 
(b) risk scored, so as to clearly describe and predict. pa- 
tient outcome. This is now easily performed by hand. 
Computer data entry/retrieval can be implemented in a 
patient information file on computers (presumably 
hospital based) with interactive terminals. Clinically 
workable systems are rare today. 

2. The labor course is critical for intrapartum man- 
agement: (a) Intrapartum data collection methods and 
risk scoring are available and must be used at the bed- 
side; (b) labor progress is easily graphed and recog- 
nized visually and should be in use at the bedside (see 
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comment in No. | with regard to computer appli- 
cations). 

3. Electronic FHR/IUP monitoring data are useful 
and should be available in every hospital's labor and 
delivery suite. Visual assessment of the tracings is still 
the most acceptable use of this kind of information. 
Computer on-line analysis of FHR/IUP is feasible with 
dedicated microprocessors or time-shared minicom- 
puters. However, clinically proved algorithms of well- 
defined parameters must be employed. 

4. Thus, for future use of computers in the labor 
and delivery suite, inclusion of: (a) the patient's histori- 
cal data with risk assessment, (b) the patient's preg- 
nancy history with risk assessment, (c) the labor course 
with risk assessment, (d) fetal monitoring data with risk 
assessment, and (e) generation of reports during labor, 
delivery notes, discharge summaries, etc., will be de- 
sirable. 

Clinical application of computer technology will be 
warranted when the kind of data listed above can be 


. cohesively compiled into clinical information from cur- 


rent research efforts. Premature attempts to "comput- 
erize” obstetrics will accomplish little—except to give 
computers a bad name. 


Comment 


This article is not to be interpreted as a rebellion 
against "computerization" nor do we advocate a rush 
back to home deliveries. We do not think that either 
direction is a desirable one for us to take. Rather, this 
should be read as advice on systematic evaluation of 
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computer data management for obstetrics, in zeneral, 
and for the labor and delivery suite, in particular, from 
a highly "computerized" teaching institution.* Cur- 
rently, there does not appear to be any packaged com- 
puter hardware and software of proved performance 
for clinical use that warrant our investment. In our 
opinion, computer technology and research program 
development are mature enough for an effective sys- 
tem to be within the realm of possibility. The cost fac- 
tor, which we have not pursued, is a serious concern. 
Electronic bedside fetal monitors have beer on the 
market for over 10 years, yet the purchase price of a 
unit and the operating expenses are high and on the 
rise. Maintenance problems are not negligible either. 
From the relative hierarchy of information manage- 
ment between front-end data acquisition fetal monitors 
and first-level data reduction, it appears that the cost of 
adequate add-on FHR processors is not likely to be 
lower than that of the monitors themselves. The cost of 
higher level information management for the types of 
patient data we have described may be prohibitive if 
every institution insists on inventing a “wheel” of its 
own. On the other hand, if common guidelines and 
detailed systems and performance specifications of 
computer systems for obstetric patient care could be 
agreed upon by researchers, manufacturers, and users, 
then perhaps costs could be “contained.” Clearly the 
specifications would have to be flexible and modular to 
cover different contingencies pertaining to the needs 
of different users. Until then—let the buyer beware! 
*Cleveland Metropolitan General Hospital. 
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Severe edema-proteinuria-hypertension gestosis 


ROBERT C. GOODLIN, M.D. 
DAVID B. COTTON, M.D. 
HANNS C. HAESSLEIN, M.D. 


Sacramento, California 


e Severe edema-proteinuria-hypertension (EPH) gestosis (pre-eclampsia) appears in at least two 
forms (A and B). The A type is mostly complicated by fits, while the B type is characterized by 
multiple organ failure. The perinatal mortality rate is especially high in the B group. All gravid 
women with severe EPH gestosis benefit from blood volume expansion therapy. (AM. J. OBSTET. 





GYNECOL. 132: 595, 1978.) 


THERE MAY BE an important variant of severe 
edema-proteinuria-hypertension (EPH) gestosis (se- 
vere pre-eclampsia) that on occasion is especially re- 
sponsive to blood volume expansion. We refer specif- 
ically to the gravid woman with inappropriately high 
hematocrit and blood urea nitrogen (BUN), thrombo- 
cytopenia, and multiple organ dysfunction.! A relative- 
ly reduced blood volume is present in severe EPH 
gestosis, but the question is whether the blood volume 
abnormality is the result of the hypertension or a 
significant factor in the etiology of the disease. There 
has been almost universal assumption in America that 
the hypovolemia is a secondary effect.” ? In Europe, 
such pregnant women have been shown to have pri- 
mary relative hypovolemia and are frequently treated 
with blood volume expansion." * The following cases 
illustrate the spectrum of response to volume expan- 
sion and the variety of manifestations of EPH gestosis. 


Material 


Eleven white pregnant women with severe hyper- 
tension, proteinuria, and edema, plus other symptoms 
of EPH gestosis, were treated during a 14 month 
period at the Sacramento Medical Center. For the sake 
of discussion, the patients are divided into two groups 
(Tables I and II). Group A includes three young 
women who had eclampsia (fits) and were unregis- 
tered, while Group B consists of eight patients who had 
received adequate prenatal care, referred from other 
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hospitals. The women in Group B were older than 
those of Group A, were often multigravid, and had 
right-upper-quadrant pain and evidence of multiple 
organ failure, with elevated BUN (12 to 54 mg. per 100 
ml.), elevated uric acid (6 to 9 mg. per 100 ml.), re- 
duced creatinine clearance (<100 ml. per minute), ab- 
normal liver function tests (serum glutamic oxalacetic 
acid [SGOT] 240 to 1,000+ mU. per milliliter), and 
thrombocytopenia (22,000 to 60,000 per cubic millime- 
ter). Both groups of patients had elevated hematocrit 
(35 to 45 per cent) and normal fibrinogen and fibrin 
split product studies. 

Therapy for both groups consisted of intravenous 
magnesium sulfate (serum levels 4.8 to 8 mg. per 100 
ml.), phenobarbital (to the point of drowsiness), and 
volume expansion with albumin, dextran (to decrease 
hematocrit by 15 per cent), or whole blood. The blood 
volume expansion therapy was discontinued if no di- 
uresis or hemodilution occurred after 2 U. The central 
venous pressure (CVP) was not monitored. 

The various laboratory results and clinical outcome 
are indicated in Table I. Three case histories from 
Group B are included to illustrate the variation in clini- 
cal symptoms and responses to therapy. 


Case report 


Case 1 (S. D.). A 34-year-old woman, para 0-0-1-0, 
with twins at 26 weeks of pregnancy was treated 
elsewhere for severe pre-eclampsia with diuretics. Be- 
cause of right upper abdominal pain, pyelography and 
cholecystography were done; renal failure occurred 
subsequently.» On admission to Sacramento Medical 
Center, the blood pressure was 150/100 torr; hemato- 
crit, 36 per cent; BUN, 46 mg. per 100 ml.; serum 
glutamic pyruvic transaminase, was 373 mU. per mil- 
liliter: and platelet count, 60,000 per cubic millimeter. 
The patient responded to blood volume expansion 
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Table I. Clinical manifestations and infant outcome of pregnant women with severe EPH gestosis 







Duration 
of preg- 


nancy (wk.) 










Platelets 
(No. lcu. mm.) 


Group A: 
Sw 34 0 180,000 25 
B. W. 36 0 175,000 45 
GF. 37 0 250,000 34 

Group B 
S. M. 32 l 70,000 343 
S. D. 27 0 60,000 373 
KW. 29 l 34,000 400 
A. W. 33 2 28,000 690 
ack 27 l 39,000 35 
C.G 24 l 40,000 205 
LP 25 0 36,000 470 
C.W 35 0 22.000 680 


Creatinine 
clearance 
(ml. /min.) 







- 1.6 i + Alive and well 

- 1.3 - * Alive and well 

+ 1.6 » * Alive and well 

+ 0.8 + - Thrombocytope- 
nia, alive 

+ 0.2 + - 1 Stillborn, 1 
alive and well 

+ 0.7 + - Thrombocytope- 
nia, alive 

+ 1.4 + - "Mirror" 

= 0.7 - “a “Mirror” 

- 0.9 * - Alive and well 

E 0.8 * -— Stillborn 

- 0.9 * - Alive and well 


Parity = Prior infants of viable size; UTI = 100,000 colonies of bacteria in urine culture; RUQ = right upper quadrant 
(liver); Mirror = syndrome of newborn renal and liver failure and thrombocytopenia (both died); thrombocytopenia = plate- 


let counts below 50,000 per cubic millimeter. 


Table II. Clinical profile of severe, EPH gestosis, 
Groups A and B, at time of admission of patient 
to Sacramento Medical Center 


Group A Group B 
Parameter (No. — 3) (No. = 8) 
Parity >0 0 5/8 
Age <18 yr. 3/3 0 
Gestation <31 wk. 0 5/8 
Hematocrit >37% 2/3 8/8 
Prior UTI 1/3 4/8 
Reduced creatinine clearance 0 6/8 
RUQ pain 0 7/8 
Elevated SGOT — 7/8 
Ascites 0 3/8 
Fits 3/3 0 
Thrombocytopenia 0 8/8 
Infant affected 0 6/8 


with a decrease of hematocrit. BUN, and blood pres- 
sure and a rise in platelet count. After responding to 
therapy she was monitored as an outpatient until 34 
weeks, with blood pressures of 150 to 160/100 torr and 
1+ proteinuria. The patient was delivered at 34 weeks 
of one live infant who did well and one macerated, 
growth-retarded, stillborn infant. The patient was dis- 
charged on the fifth postpartum day with normal blood 
pressure and coagulation studies. 

Case 2 (J. W.). A 23-year-old woman, para 0-1-0-0, 
was referred at 29 weeks with a blood pressure of 140/ 
110 torr, severe liver pain, BUN of 18 mg. per 100 ml., 
and a platelet count of 34,000 per cubic millimeter. 
(Her previous pregnancy had been similarly compli- 
cated with delivery of an 1,100 gram infant who died at 
two weeks of age.) Despite blood volume expansion, 
the hypertension and liver function progressively 


worsened and she was delivered by cesarean section of 
a 910 gram female infant, Apgar scores | and 2. The 
infant subsequently developed thrombocytopenia and 
liver and renal failure and died. Postoperatively, the 
patient developed a large subcapsular liver hematoma 
with right pleural effusion. This hematoma was 
drained with dramatic improvement in pulmonary anc 
abdominal symptoms. She was discharged home fullv 
recovered on the fourteenth hospital day with norma 
blood pressure, liver function studies, and platelet 
count. 

Case 3 (A. W.). A 27-year-old woman, para 1-0-1-1. 
at 33 weeks' gestation was referred because of a blooc 
pressure of 170/100 torr and right-upper-quadran: 
abdominal pain. The hematocrit was 40.5 per cent. 
platelet count, 28,000 per cubic millimeter; BUN, 18 
mg. per 100 ml.; and SGOT, 850 mU. per milliliter. 
Induction of labor was begun because of severe liver 
dvsfunction that failed to improve with blood volume 
expansion. She was delivered of a 2,080 gram female 
infant, Apgar scores 1 and 3, who had a subsequent 
intraventricular hemorrhage and hydrocephalus. The 
patient was discharged home on the seventh post- 
partum day with normal blood pressure, platelet count, 
and liver function tests. 


Comment 


These cases suggest that there may be at least two 
separate disease processes within the EPH gestosis- 
group (severe pre-eclampsia). Those with eclampsia 
(Group A) were typical of cases described in our 
textbooks; they had no prenatal care and minimal evi- 
dence of hemoconcentration or multiple organ failure, 
and their infants did well. On the other hand, those in 
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Group B had received adequate prenatal care, were 
often multigravid, and had evidence of liver dysfunc- 
tion, renal dysfunction, and thrombocytopenia. These 
disease processes in the Group B women were often 
mirrored by their infants, which suggests to us that 
there may indeed be a "toxin" that affects both mother 
and fetus in this type of “toxemia.”! 

Table II lists the differences in clinical profile be- 
tween Groups A and B. Group A includes only those 
women who experienced convulsions despite intrave- 
nous magnesium sulfate (of 39 patients with severe 
pre-eclampsia or eclampsia treated at our center). The 
differences in profile between Groups A and B are in 
part that the women in group B were older, their dis- 
ease process began earlier in pregnancy, and they were 
often multigravid. Indeed, three of Group B had had 
similar disease processes in their first pregnancy. De- 
spite this feature of recurrence, all "B" patients were 
apparently normal at the time of their visits six weeks 
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The Group B gravid woman with multiple organ 
dysfunction and with other signs of EPH gestosis (se- 
vere hypertension, edema, and proteinuria) seems to 
be a different clinical entity as compared with those 
who manifest hypertension and fits (Group A). The 
available literature would suggest that the multiple 
organ syndrome (Type B gestosis) has been described 
primarily in white pregnant women while hypertension 
and fits (Type A gestosis) appear among all pregnant 
women. The clinical features of the severe forms of 
EPH gestosis are so different that perhaps terms other 
than "A" or "B" should be used to describe this 
illness. 

The patient with severe toxemia has been reported 
to have a reduced cardiac output by Smith" and to 
have normal values (for pregnancy) by Assali and 
Vaughn.? Studies in our institution with the Swan-Ganz 
catheter have shown that in Group A women with se- 
vere EPH gestosis cardiac output is sometimes exceed- 





ingly high, CVP's are low to normal, wedge pressures 


partum and, therefore, represent a form of EPH 
are high, and colloid osmotic pressures are low.” 


1 -gestosis. Obviously, this classification is not absolute, as 


Y 


those with Type B may have fits.’ 

Our modern textbooks imply that volume expansion 
therapy is of no value® 7 and may even be hazardous? in 
cases of EPH gestosis. Assali and Vaughn,’ in an 
armchair analysis of "garden hoses" and without re- 
porting any clinical experience, predicted dreadful 
consequences for blood volume expansion therapy. We 
have used volume expansion (as described) in more 
than 100 gravid women with moderate to severe EPH 
gestosis and have yet to see a case in which the therapy 
appeared to have been deleterious.! We believe that 
such therapy can apparently reverse the disease pro- 
cess, allowing fetal maturity to occur in approximately 
10 per cent of cases of severe EPH gestosis. In the 
others, it seemingly improved their conditions (blood 
pressure, thrombocytopenia, renal function) for a 
short time interval. Case No. 1 perhaps best illustrates 
the value of volume expansion, as the disease process 
was reversed and the patient was able to carry the 
pregnancy an additional seven weeks after being ad- 
mitted to the hospital with signs of severe EPH gestosis. 

Disorders of the coagulation system continue to be a 
controversial aspect of severe EPH gestosis. Normal 
pregnancy is characterized by decreased platelet count? 
and Pritchard and associates? have recently revised 
their impression that thrombocytopenia is common in 


. women with the severe variety of EPH gestosis.'? In our 


experience, while thrombocytopenia is common, de- 
creased fibrinogen levels or other evidence of dissemi- 
nated intravascular coagulation occurred in only two of 
<3 cases (when the platelet counts were below 70,000 
per cubic millimeter). 


(Group B gravid women have not been monitored be- 
cause of thrombocytopenia.) In the presence of vase- 
constriction, these data cannot be explained by "garden 
hose" analysis but perhaps by the more modern and 
complicated concepts of Guyton and associates.'* Such 
patients may have elevated mean systemic pressures. 

Dieckmann" declared that in toxemic patients “the 
proper use of hypertonic solutions of glucose is one of 
the outstanding accomplishments of modern obstet- 
rics” and that it “causes hemodilution which frequently 
becomes permanent.” He claimed that the capillaries of 
the nailbeds were dilated by such therapy. Dieckmann 
further noted that successful therapy with blood vol- 
ume expansion was associated with diuresis, which may 
have been the basis for widespread misuse of diuretics 
for toxemic pregnant women in the 1960's. He did not 
recommend the use of intravenous albumin therapy, 
and, while noting that it produced hemodilution, he 
was concerned about the possibilities of pulmonary 
edema. 

We know of only two cases of severe EPH gestosis in 
which fluid volume expansion was detrimental, and in 
both the protocol was not followed in that massive fluid 
infusions were undertaken because the patients were 
oliguric and had “normal” CVP's. We are convinced 
that only a low CVP is reassuring and that, despite 
Assali and Vaughn's claims, the cardiovascular func- 
tions in EPH gestosis are not well understood. To offer, 
as they have, a small series of pregnant sheep studied 
under anesthesia? does not provide us with the needed 
information. 

Proper therapy for all women with EPH gestosis 
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would include volume-expanding agents to increase 
the microcirculation. Even those with Type A gestosis 
respond with diuresis and are better able to tolerate 
epidural anesthesia after blood volume expansion. 
Present obstetric care is apparently inadequate to rec- 
ognize or treat "Type B" EPH gestosis. In our area 
such women are still having x-ray studies and explor- 
atory laparotomies for abdominal symptoms. The 
perinatal mortality rate has been exceedingly high and 
serious maternal complications (i.e., liver hematomas) 
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have occurred despite blood volume expansion ther- 
apy. Perhaps earlier efforts with blood volume expan- 
sion would have been more effective. Indeed, we be- 
lieve that such therapy is usually indicated in all cases of 
severe EPH gestosis. 


Addendum 

J. P. was subsequently delivered ofa growth-retarded, 
1,410 gram infant, following bed rest, forced fluid, and 
aspirin therapy. Both mother and child are now well.'^ 
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Fifty-eight cases of early vulvar neoplasia were reviewed from the Tumor Registry at 
Magee-Womens Hospital, between 1947 and 1976. Twenty-three cases were carcinoma in situ; 16 
were microinvasive, and 19 were occult carcinoma. All of the cases were treated surgically. The 
modality of surgical treatment varied from local excision to radical vulvectomy with inguinal lymph 
node dissection. Regardless of the surgical therapy, none of the patients died of the vulvar 
malignancy. It is recommended, as part of routine gynecologic surveillance, that more critical 
attention be given to examination for early epithelial neoplastic lesions of the vulva. This can be 
accomplished by simple inspection and the use of special diagnostic aids. Biopsy specimens should 
be reviewed histologically for depth of invasion and the treatment individualized to the patient with 
considerations for conservatism, especially in younger women. (AM. J. OBSTET. GYNECOL. 132: 
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BOWEN, IN 1912, described the entity of carcinoma in 
situ of the skin that later came to be known as Bowen's 
disease. Such atypical epithelial proliferation occurring 
in the skin of the vulva has been described with a vari- 
ety of terms in the intervening years. The new pro- 
posed nomenclature for vulvar disease has clarified the 
terminology and equates squamous cell carcinoma in 
situ with those lesions originally described by Bowen.! 
It is generally accepted that the next biological stage 
toward frank invasive carcinoma is definable as micro- 
invasive carcinoma. Whether the arbitrarily selected 
limit of a 5 mm. depth of invasion should characterize 
the boundary of this stage has not been determined. 
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Invasive carcinoma of the vulva accounts for approx- 
imately 5 per cent of all gynecologic malignancies.* 
Until recent years this disease was described primarily 
in elderly patients.? The incidence of vulvar carcinoma 
in situ as well as microinvasive disease appears to be 
increasing in frequency and the average age at the time 
of diagnosis is lower.* 

The traditional therapy for invasive carcinoma of the 
vulva over the past 30 years has been radical vulvec- 
tomy, with inguinal and with or without pelvic lym- 
phadenectomy.? Questions recently have been raised 
about the feasibility of performing less radical surgery 
for earlier lesions and at the same time not increasing 
morbidity and mortality rates from recurrent disease.*' ŝ 
A retrospective study was undertaken at Magee- 
Womens Hospital to evaluate all vulvar malignancies 
encountered from 1947 through 1976, with particular 
attention to carcinoma in situ and early invasive lesions 
of the vulva. The clinical data were evaluated in regard 
to outcome when various treatment modalities were 
compared. The cases were specifically reviewed regard- 
ing extent of the lesion and type of surgical excision. 
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Table I. Malignant neoplasms of the female 
genital tract, Magee-Women’s Hospital Tumor 
Registry, 1947 to 1976 


Site of cancer 


Cervix 1,699 46.5 
Endometrium including choriocarcinoma 1,200 33.0 
and malignant changes in fibroids 
Ovary 410 11.2 
Fallopian tube 13 0.3 
Vulva 210 5.7 
Vagina 95 2.4 
Total 3,627 100.0 


Table II. Relative frequency of the various types of 
vulvar malignancy, Magee-Women's Hospital Tumor 
Registry, 1947 to 1976 


Diagnosis %o 

Carcinoma in situ: 27 11.5 

Squamous cell 23 

"Paget's type" 4 
Invasive squamous cell carcinoma: 198 83.5 

Carcinoma in situ with microinvasion 16 

Occult carcinoma 19 
* Invasive squamous cell carcinoma, all 151 

stages (I to IV) 

Verrucous carcinoma 8 

Basal cell carcinoma 3 

Adenoid cystic carcinoma l 
Adenocarcinoma 2 0.8 
Melanoma 8 3.4 
Sarcoma aA 4 0.8 
Total 237 100.0 


The treatment of both the in situ and early invasive 
lesions ranged from local excision to radical vulvec- 
tomy with regional lymphadenectomy. The relation- 
ship of early vulvar cancer to coexisting multicentric 
malignancies, both genital and extragenital, was also 
correlated. 


Material and methods 


All cases with the histologic diagnosis of squamous 
cell carcinoma of the vulva, including carcinoma in situ, 
from the Tumor Registry at Magee-Womens Hospital 
from 1947 through 1976 were reviewed. Cases of car- 
cinoma in situ of Paget’s type were not included in this 
study because it is a different disease entity than car- 
cinoma in situ and thus demands a separate evaluation 
and treatment. Data including age, race, parity, 
menopausal status, other clinical diseases, and malig- 
nancies were recorded, along with the method of 
treatment and follow-up status. Pathology reports were 
reviewed and the microscopic slides of all cases diag- 
nosed as carcinoma in situ, microinvasive carcinoma, 
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Table III. Comparative frequency of carcinoma in 
situ and invasive carcinoma of the vulva, vagina, 
and cervix, Magee-Women’s Hospital Tumor 


Registry, 1947 to 1976 


Invasive vulvar squamous cell carcinoma 198 1:86 
In situ vulvar squamous cell carcinoma 23 fá 
Vaginal carcinoma NU y 
Vaginal carcinoma in situ 24 
Cervical squamous cell carcinoma 1699 
Ps goo 1:3,5 
Cervical carcinoma in situ 490 
Vaginal carcinoma in situ: cervical jid 
carcinoma in situ 
Vaginal carcinoma: cervical carcinoma 1:20 
Vulvar carcinoma in situ: cervical 1:25 
carcinoma in situ 
Vulvar carcinoma: cervical carcinoma 1:10 


and occult carcinoma of the vulva were examined. The 
cases included in this study were limited to clinical 
Stage 0 or 1.^ »? 

Our definition of carcinoma in situ of the vulva 
coincides with the new nomenclature for vulvar disease 
of the International Society for the Study of Vulvar 
Disease of January, 1973. Carcinoma in situ is charac- 
terized by disorientation and loss of epithelial architec- 
ture, which extends throughout the full thickness of 
the epithelium. Giant cells, multinucleated cells, ab- 
normal nuclear morphology and mitotic activity above 
the basal layer, and increased cell density all may be 
seen in varying degrees. Less commonly, full-thickness 
change is not present but intraepithelial squamous 
"pearls" are present at the tips of the rete pegs, associ- 
ated with loss of the normal basal layer.' 

The diagnosis of microinvasion was based on the 
finding of fingerlike or tonguelike projections arising 
from the basal layer of the epidermis with carcinoma in 
situ or the presence of isolated islands of epithelial cells 
in the underlying stroma, which may represent 
tangential sectioning. In the latter cases, we referred to 
these as "questionable" microinvasion. 

Our definition of microcarcinoma or occult car- 
cinoma, on the other hand, represents an early invasive 
cancer that does not penetrate beyond 5 mm. in depth 
of invasion. 

The slides were carefully reviewed and mea- 
surements were taken from the areas of deepest pene- 
tration. This measurement was taken from the surface, 
of the lesion with or without an overlying epithelium, 
depending on the case. The procedure of measure- 
ment used here is identical to that used for lesions of 
the cervix. 





— 


Volume 132 
Number 6 


Early vulvar carcinoma 601 


Table IV. Early vulvar carcinoma (58 cases): Age distribution, Magee-Women’s Hospital Tumor Registry, 
1947 to 1976 






Carcinoma in situ 





Age group 


(yr.) No. 





20-29 0 l 
30-39 7 30.4 3 
40-49 5 21.7 5 
50-59 4 17.4 3 
60-69 4 17.4 4 
70-79 3 13.1 0 
Total 23 16 
Average age 47.1 47.5 


Age range: 27 to 79 years. Median age: 45 years. 


Results 


There were 210 cases of invasive malignant neo- 
plasm of the vulva at Magee-Womens Hospital during 
the study period. These cases accounted for 5.7 per 
cent of the total genital malignant neoplasms in female 
subjects during the period of review (Table I). 

During the same period there were 27 cases classified 
in the Tumor Registry as carcinoma in situ, 23 of which 
were squamous and four were Paget's disease; the 
latter cases were not included in this study. Of 198 
cases of invasive squamous cell carcinoma, 16 were 
carcinoma in situ with microinvasion, 19 were occult 
carcinoma, and the remaining 151 cases were more ad- 
vanced squamous cell carcinoma. Verrucous, basal cell, 
and adenoid cystic carcinomas were found in eight, 
three, and one cases, respectively. The relative fre- 
quency of the various types of vulvar malignancy is 
shown in Table II. 

During the same study period there were 490 cases 
of carcinoma in situ of the cervix and 24 cases of car- 
cinoma in situ of the vagina. 

It is interesting that the relative frequencies of occur- 
rence of vaginal and cervical carcinoma in situ are the 
same as those of cervical and vaginal invasive car- 
cinoma, the ratio being about 1:20. However, when 
vulvar carcinoma in situ was compared to cervical car- 
cinoma in situ, the ratio was | :25, while that of vulvar 
invasive to cervical invasive carcinoma was 1: 10 ( Table 
II). These findings indicate that we are diagnosing 
vulvar lesions at a more advanced stage of disease as 
compared with lesions of the cervix and vagina. This 
probably is related to cytologic screening procedures of 
the early lesions of the cervix and vagina. 

In addition to the 23 cases of squamous cell car- 
cinoma in situ of the vulva, we found 16 cases that fit 
our criteria for carcinoma in situ with microinvasion or 
questionable microinvasion and 19 cases that are pro- 
posed for occult carcinoma. These three categories 


Microinvasion 
n E 









No % 


6.2 0 ] 1.73 
18.4 l 5.2 11 19 
32.2 4 21.1 14 24.1 
18.4 6 31.5 13 22.0 
25 6 31.5 14 24.1 

2 10.5 5 8.6 
19 58 
53.7 49.5 


Table V. Early vulvar carcinoma: Association with 
other malignancies, Magee- Women’s Hospital 


Tumor Registry, 1947 to 1976 


Associated with cervical cancer: 5 8.6 
Cervical carcinoma in situ 3 
Cervical invasive carcinoma 2 

Associated with vaginal cancer l 

Associated with multiple primaries (cer- 2 3.4 ° 
vix, vagina, vulva, and perineum) 


Associated with cancer in distant organs: 4 
Lung l 
Larynx ] 
Skin of shoulder l 
Stomach l 


Total cases of early vulvar carcinoma as- 12 2] 
sociated with other malignancies 


—————Ó———— Ó— ie eee 


were combined, and a total of 58 cases comprised this 
study of early carcinoma of the vulva, taken from a 
total of 237 cases of vulvar malignancy. 

Fifty-three (91 per cent) of the 58 patients with early 
vulvar carcinoma were white and the rest were black. 
The Magee-Womens Hospital admission ratio is 80 per 
cent white and 20 per cent black. 

The age of the patients ranged from 27 to 79 years 
with an average of 49.5 and a median of 45 years. 
Fifty-five per cent of patients were older than 50 years 
(Table IV). The average ages of patients with in situ 
lesions and carcinoma in situ with microinvasion were 
47.1 and 47.5 years, respectively, while the average age 
of those with occult carcinoma was 53.7. 

Twenty-seven patients (46.5 per cent) were pre- 
menopausal and 31 (53.5 per cent) were postmeno- 
pausal. 

Ten patients (17.2 per cent) were nulliparous, 11 pa- 
üents (19 per cent) had one pregnancy, 14 patients 
(24.1 per cent had two pregnancies, 10 patients (17.2 
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Fig. 1. Vulvar biopsy, carcinoma in situ. Note the nuclear abnormalities throughout and multinucle- 


ation near the surface. 


Table VI. Early vulvar carcinoma: Therapy and follow-up, Magee-Women's Hospital Tumor Registry, 1947 to 1976 










Surgical procedure Total 
Local excision, wide 16 
Simple vulvectomy 20 
Radical vulvectomy without lymph node dissection 11 
Radical vulvectomy with lymph node dissection 11 


9 5* 0 0 








Carcinoma in situ Occult 
and microinvasion carcinoma 


Carcinoma 
in situ 






2 0 
6 pr 7 0 6 0 
0 0 3 0 8* 0 
2 0 4 0 3 A" 





* Death from unrelated causes. 
t One lost to follow-up eight years after operation. 


per cent) had three pregnancies, and 13 patents (22.5 
per cent) had four or more pregnancies. 

The presenting symptoms were often multiple. 
However, the most frequent presenting finding was a 
readily observed cutaneous lesion, mass, or nodule as- 
sociated with pruritus. Characteristically, the lesion was 
a white hyperkeratotic area of variable dimensions, 
sometimes with ulceration and occasionally presenting 
a warty or verrucous configuration. The duration of 
the symptoms ranged from a few months to several 
years, with an average of six months at the time of 
diagnosis. 

The labia major were affected more frequently than 
the labia minora, followed by the clitoris and the 
perineum. The right side was involved twice as fre- 
quently as the left. The lesions were localized in 41 or 


70 per cent of cases and multifocal in 17 or 30 per cent 
of the cases. 

Other conditions and associated diseases encoun- 
tered with early vulvar carcinoma include obesity in 23 
patients, diabetes in seven, hypertension in nine, heart 
disease in two, and one each with arthritis, psoriasis, 
and sarcoidosis. Venereal diseases included the pres- 
ence of condyloma accuminatum in 5 or 8.5 per cent of 
the patients. Of these five patients, three were black. 
Positive serologic tests for syphilis were present in 2 or 
3.4 per cent of the patents. 


The association of vulvar carcinoma in situ with, 


other malignancies is presented in Table V. There 
were five cases associated with cervical carcinoma and 
one with vaginal carcinoma. Two patients had multiple 
primary neoplasms in the vulva, cervix, and vagina. 
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Fig. 2. Vulvar biopsy, carcinoma in situ with microinvasion. Presence of tonguelike projections 
arising from basal layer of the epithelium with carcinoma in situ. ° 


Table VII. Early vulvar carcinoma: Survival by staging with follow-up from one to 24 years, Magee-Women's 


Hospital Tumor Registry, 1947 to 1976 


Carcinoma in situ 23 
Carcinoma in situ and microinvasion 16 
Occult carcinoma 19 


Cause of death 


6 Carcinomatosis from second primaries, 
2; myocardial infarction, 2; cerebro- 
vascular accident, 1; liver cirrhosis, 1 


N © 


Atherosclerotic heart disease 





*One lost to follow-up eight years after operation. 


Four cases were associated with cancer in distant or- 
gans, which included the lung, larynx, skin, and 
stomach. Thus, a total of 12 cases or 21 per cent of 
early vulvar cancer were associated with other malig- 
nancies. 

The results of therapy and follow-up of from one to 
24 years are presented in Table VI. All modalities of 
surgical treatment were employed and are classified in 
four categories, as shown: (1) local wide excision, per- 
formed in 16 cases, including 14 cases of carcinoma in 
situ and two of carcinoma in situ with microinvasion; 
(2) simple vulvectomy, employed in 20 patients, includ- 
ing seven cases of carcinoma in situ, seven patients with 
carcinoma in situ with microinvasion, and six cases of 
occult carcinoma; (3) radical vulvectomy without lymph 
node dissection, performed in 11 patients, of whom 


three had carcinoma in situ with microinvasion and 
eight had occult carcinoma; (4) radical vulvectomy with 
lymph node dissection, performed in 11 patients, of 
whom two had carcinoma in situ, four had microinva- 
sion, and five patients had occult carcinoma. In the 
cases where lymph node dissection was performed, no 
evidence of metastatic tumor was present. 

The follow-up period ranged from one to 24 years. 
None of the patients treated during the study period 
died from the vulvar malignancy, regardless of the 
treatment modality. Eight patients died from unrelated 
causes and one has been lost to follow-up eight years 
postoperatively. The causes of death are shown in 
Table VII in accordance with the extent of the vulvar 
cancer. Six patients with carcinoma in situ of the vulva 
died, two from carcinomas of second primary cancers, 
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Fig. 3. Vulvar biopsy, early invasive cancer (occult carcinoma) at arrow. Depth of invasion is 0.3 mm. 


two from myocardial infarction, one from a cere- 
brovascular accident, and one from liver cirrhosis. In 
the category of carcinoma in situ with microinvasion, 
no deaths were encountered, while in the category of 
occult carcinoma two patients died from atherosclerotic 
heart disease and one patient was lost to follow-up 
eight years after operation. 

The most frequent histologic pattern of the malig- 
nant squamous epithelium in the carcinoma in situ and 
the microinvasion categories encountered in this study 
was the hypertrophic hyperkeratotic or "Bowenoid" 
type.” * In this pattern, the epithelium showed acan- 
thosis, hyperkeratosis or parakeratosis, and individual 
cell keratinization. The second type encountered was 
the atrophic form of carcinoma in situ similar to that 
found in the uterine cervix.” * The ratio of occurrence 
of the hypertrophic to the atrophic form was 5:1. 
However, the two forms often were observed in the 
same patient adjacent to each other. The third pattern 
encountered was the papillomatous or verrucous form, 
found in one case. The thickness of the neoplastic 
squamous epithelium including the hyperkeratotic 
layer ranged from 0.25 to 1.2 mm. (Figs. 1 and 2). 

In all but five cases of occult carcinoma the invasion 
was superficial, and it ranged from 0.3 to 3 mm. in 
depth (Figs. 3 and 4). In the five cases where the maxi- 
mum depth of invasion was present, it ranged from 4.2 
to 4.8 mm. These five cases included three verrucous 


carcinomas and two basal cell carcinomas. These five 
cases were included in this study, although it is known 
that basal cell and verrucous carcinoma have a re- 
latively benign course and rarely metastasize. The 
squamous epithelial surface adjacent to the area 
showed varying degrees of cellular atypia and in situ 
carcinoma. 


Comment 


Premalignant lesions of the vulva are being seen with 
increasing. frequency. The possible causes may be 
changing sexual habits, environmental toxins, changes 
in bacterial flora, and hormonal therapy such as oral 
contraceptive pills, and herpetic viruses." ° However, 
the actual increase in diagnosis may be due to im- 
proved health surveillance in general and more specific 
and readily available diagnostic techniques. 

Toluidine blue staining of vulvar lesions and the use 
of colposcopy for screening and delineating vulvar 
neoplasia has been previously described.'? '' The use 
of cytology in the study of vulvar neoplasia is relatively 
limited. However, with cellular samples obtained by 


means of ‘scraping, a relatively high accuracy rate of . 


diagnosis of vulvar carcinoma was achieved.'* With in- 
creasing use of and expertise with these new tech- 
niques, earlier diagnosis of vulvar carcinoma is possible 
and the average age of patients with early lesions will 
continue to decrease. Japaze and associates, in a 1972 
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Fig. 4. Vulvar biopsy, early invasive cancer (occult carcinoma). Depth of invasion is 2.5 mm. 


review of 192 patients with vulvar malignancy, found 
71 of these to be in situ lesions in patients with an 
average age of 39 years. This was in contrast to the 
average of 66 years in the remaining group with inva- 
sive disease. In other reported series of intraepithelial 
carcinoma of the vulva a difference was described of 
about 10 and eight years between intraepithelial and 
invasive carcinoma of the vulva.* 8 In the Magee- 
Womens Hospital series the average patient was 47.1 to 
47.5 years old in the groups with carcinoma in situ and 
the microinvasion and 53.7 years old for the group 
with occult carcinoma, a difference of six years between 
the frank invasion and the in situ lesion. In this series, a 
history of long-standing condyloma accuminatum of 
the vulva was encountered in 8.5 per cent of the cases, 
while Franklin and Rutledge? reported an incidence of 
13 per cent. 

The detection of earlier vulvar malignancies in 
younger patients leads many to question whether radi- 
cal operations are indicated. The traditional treatment 
of total vulvectomy for in situ vulvar carcinoma is no 
longer a standard therapeutic procedure.* It must be 
remembered, however, that in situ lesions of the vulva 
very often are multifocal* '! and recur even after wide 


«excision of the original lesion.* The approach to ther- 


apy for these lesions should be conservative and indi- 
vidualized, since there are cases of spontaneous revers- 
ible vulvar atypia.? Topical 5-fluorouracil has been 
used with varying success and at this time is not the 
universal treatment of choice for this condition because 


of local complications.'* Surgical procedures, tailored 
to the extensiveness of the lesion, are a rational ap- 
proach to early vulvar neoplasia. The skinning vulvec- 
tomy with maintenance of vulvar integrity is certainly 
an improvement in treatment. !! 

In microinvasive vulvar carcinomas, individualiza- 
tion of treatment has been recommended.*-® ?: 5 The 
treatment modalities in different series varied from 
wide local excision to radical vulvectomy with lym- 
phadenectomy. However, there have been isolated re- 
ports of lymph node metastases and death even when 
the depth of tumor invasion was less than 5 mm.? 

As proposed by Parker and associates, the concept 
of "microinvasive" carcinoma of the vulva may not have 
the same meaning as the same term applied to the cer- 
vix. The authors suggested that early invasive car- 
cinoma of the vulva may be more appropriately de- 
fined as a cancer of less than 2 cm. in diameter and 5 
mm. or less in depth and without vascular channel 
penetration or cellular anaplasia. Occult carcinoma of 
the vulva perhaps should be treated radically, as 
frankly invasive carcinomas, to achieve acceptable sur- 
vival rates except in those cases where severe medical 
contraindications are present. Whether the arbitrarily 
chosen limit of a 5 mm. depth of invasion perhaps 
should be lowered to 3 mm. of invasion or less awaits 
further evaluation.” 

Although it may not be possible to equate early vul- 
var neoplasia with seemingly similar lesions of the cer- 
vix, the same pretreatment histologic review should be 





| “st p Gel 


" 
E. 
- 
m 
k 
X 
§ 
3 


TD 


7 


V "ELUCET 


mw 
~ 


I A UE 
v. T 








TUE O EEE EET ART 


Puoi SP ae ar 


606 Kunschner, Kanbour, and David 


a mandatory part of any proposed treatment modality. 
Although there were no treatment failures in the 
Magee-Womens Hospital series, the treatment was not 
matched to the patient in an apparent individualized 
manner. This is evidenced by six occult carcinomas 
treated by simple vulvectomy alone and two carcinomas 
in situ treated by radical vulvectomy and inguinal 
lymph node dissection. 

In the present series from Magee-Womens Hospital 
a distinction was made for the so-called microinvasive 
carcinoma, as proposed by Parker and associates," for 
which we chose the term "occult carcinoma." This also 
had a depth of penetration up to 5 mm. Carcinoma in 
situ with microinvasion, on the other hand, was chosen 
to represent cases where there were fingerlike or 
tonguelike projections or pearl formation at the basal 
layer. With these criteria, in our series, we found no 
recurrence or death from tumor regardless of treat- 
ment with this conservative classification. It also should 
be noted that approximately one of four cases of 
squamous carcinoma in this series was an early vulvar 
lesion. 
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As part of the clinical evaluation in a patient with 
early vulvar malignancy, the association of vulvar car- 
cinoma in situ with other malignancy should be consid- 
ered. The relationship of cutaneous carcinoma in situ 
(Bowen's disease) to systemic cancer was described by 
Graham and Helwig"® in 1959. Although only one of 
the 35 cases they reported was of possible vulvar origin, 
28 (80 per cent) of the 35 patients were observed to 
have one or more primary internal cancers or a pri- 
mary cancer of the skin with metastases, at an average 
of 8.5 years after the onset of Bowen's disease. The 
Magee-Womens Hospital series reveals a 21 per cent 
incidence of vulvar carcinoma in situ associated with 
either genital neoplasia or neoplasia in distant organs. 
This is in comparison with an incidence of 25 per cent 
reported by Collins and associates.* The association of 
early vulvar carcinoma with other malignancies should 
alert the clinician to carefully observe the patient after 
treatment of a vulvar lesion for other neoplasms. 
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Cysts of the female external genitalia in 
the newborn infant 


P. MERLOB 
C. BAHARI 
E. LIBAN 


S. H. REISNER 
Petah Tikva, Israel 


Nineteen cases of cysts of the external female genitalia were diagnosed over a two-year period, 
giving an incidence of six per 1,000 female infants. The embryology, morphology, and differential 
diagnosis are discussed. No treatment was given and follow-up at two months of age revealed 
complete resolution of the cysts, thereby establishing their benign course in the newborn period. 


(AM. J. OBSTET. GYNECOL. 132: 607, 1978.) 


AN IMPORTANT ASPECT of the routine physical ex- 
amination of the neonate is a careful inspection of the 
genitalia. Many congenital malformations of the exter- 
nal genitalia can be diagnosed in this manner. As part 
of a prospective study to determine the incidence of 
congenital malformations of the genitalia in the new- 
born infant, we noted a high incidence of congenital 
cysts of the female external genitalia that we wish to 
report. 


Material and methods 


In the period from January 1, 1975, until December 
31, 1976, 6,131 infants were admitted to the newborn 
department of the Beilinson Hospital. Of these, 3,096 
were female. 

All infants underwent routine physical examination 
within the first 24 hours of life and prior to discharge. 

In 19 infants, cysts of the external female genitalia 
were diagnosed and this represents an incidence of 0.6 
per cent. Fifteen were term infants, three were pre- 
term, and one was postterm; all had an appropriate 
weight for gestational age, ranging from 2,350 to 4,050 
grams. 

Five of these babies had additional congenital 
anomalies. In two an imperforate hymen was noted, 
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two had small hemangiomas, and in one infant a 
ventricular septal defect was suspected. Fifteen of the 
mothers denied ingesting drugs during the pregnancy; 
three mothers received ampicillin and one received 


depot hydroxyprogesterone caproate* injections dur- - 


ing the first trimester. Only two mothers smoked. The 
mothers were between 19 and 27 years of age and 11 
were primiparous. 

The 19 cysts were divided into three groups accord- 
ing to their location. In 12 infants vaginal (hymenal) 
cysts were found, six had paraurethral cysts, and one 
infant had a cyst of the clitoris (Figs. 1 to 3). 

In all infants the appearance of the cysts was basically 
similar. The cysts were always single in number, round, 
and varying in size from approximately 0.5 to 1.0 cm. 
without a pedicle. The yellow-white color made the cyst 
easily distinguishable from the surrounding structures. 
Dilated blood vessels often were noted on the anterior 
surface of the cyst. 

The vaginal cysts appeared to be attached to the 
hymen at the vaginal introitus. The urethral meatus 
was clearly visible anterior to the cysts and there was no 
difficulty in micturition in any of these infants. 

The paraurethral cysts usually were located just in- 
ferior to the urethral meatus; they were attached to the 
anterior vaginal wall and were located to the right or 
left of the urethral meatus. | 

The cyst of the clitoris was on the head of the clitoris 
and entirely masked it. The urethral meatus was visible 
inferior to the cyst. 

The external genitalia were phenotypically female in 


*Proluton, Schering Corp., Kenilworth, New Jersey. 
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Fig. 2. Paraurethral cyst in newborn infant. 


all infants. An Fr. No. 8 infant feeding tube could easily 
be passed into the vagina in 17 neonates, but in two 
cases an imperforate hymen was found. No abdominal 
masses were palpated. In all of our cases the cysts pro- 


duced no symptoms and there was no obstruction of 


the urethra. Needle aspiration of the contents of the 
vaginal cysts was performed in two infants. We ob- 
tained a yellowish white fluid, which was sterile. On 
microscopic examination a large number of squamous 


November 15, 1978 
Am. J. Obstet. Gynecol. 





Fig. 3. Cyst of the clitoris in newborn infant. 


epithelial cells were found. In one infant the cyst was 
excised. Histologic examination showed that the wall of 
the cyst was lined on both sides by a layer of squamous 
epithelium (Fig. 4). 

Except for these three cases, no surgical aspiration or 
excision was performed in the newborn period and we 
elected simply to observe the babies. All cysts drained 
spontaneously within a period of between one week 
and two months after birth. 


Comment 

There have been very few reports of cysts of the 
female external genitalia in the newborn period. 
Cohen and associates! reported five cases of cysts of the 
vagina in the newborn infant. Recently Blaivas and as- 
sociates? reported five cases of paraurethral cysts, and 
one case of Skene's duct cyst in the newborn infant 
recently was reported.? 

In our study we found an inadence of 0.6 per cent | 
for all types of cysts of the external female genita- 
lia, i.e., one case for 166 newborn female infants. This 
relatively high incidence in our nursery suggests 
either that they are due to some unusual environ- 
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mental or genetic factor in our population or that ex- 
amination of the female genitalia is not yet a routine 
in most nurseries. 

Histologically, there are four ty pes of cysts,* namely, 
Wolffian (mesonephric) cyst or Gartner's cyst, Mül- 
lerian (paramesonephric) cyst, inclusion cyst, and 
paraurethral cyst. 

The histologic appearance of the Cyst is, in general, 
well correlated with the embryologic origin and 
identifies it. Generally, the Wolffian (Gartner's) Cyst, 
the Müllerian cyst, and the vaginal inclusion cyst are 
not diagnosed clinically in the newborn period and 
usually are detected by chance during a vaginal exam- 
ination in the adolescent or adult.*-5 They are located 
behind the hymen, within the wall of the vagina and 
without any connection to the hymen or to the introitus 
of the vagina. 

In the newborn period paraurethral and vaginal 
cysts are the most common. Paraurethral cyst and 
Skene's duct cyst were recently reported and well stud- 
ied in the newborn infant.» 3 

The paraurethral glands and ducts that empty into 
the female urethra are rudimentary homologues of the 
prostate. There are between six and 30 paraurethral 
ducts and the two largest of them are called Skene's 
ducts. These glands regress in the female subject ex- 
cept for those that develop into Skene's ducts. There 
are many theories about the appearance of these Cysts. 
Dislocation of urinary tract epithelium into an adjacent 
area or inflammation of a paraurethral gland causing 
obstruction from its urethral connection are the most 
likely explanations.?: ? The diagnosis is based on their 
location in relation to the urethra and the demonstra- 
tion of transitional epithelium in the cyst wall, attesting 
their origin from the urinary tract epithelium. All six of 
our infants with paraurethral cysts were completely 
asymptomatic and the cysts drained spontaneously 
within a period of one week to two months, without 
further symptoms. Therefore, no urologic investiga- 
tions were performed. Thus, we believe that surgical 
intervention must not be a routine procedure and that 
treatment and urologic investigations are indicated 
only if the cyst produces urethral obstruction. 

Vaginal (hymenal) cysts were the most common type 
of cyst of the female external genitalia found in our 
study. The origin of these cysts is related to a defect in 
the embryologic development of the fetal vagina. Ac- 
. cording to the present understanding of human genital 
organogenesis, the vagina is derived from the para- 
mesonephric (Müllerian) ducts and the urogenital 
sinus.’ There is now agreement that the mesonephric 
(Wolffian) ducts are not involved in the embryology of 





Fig. 4. The wall of the vaginal cyst is lined on both sides by 
squamous epithelium. (Hematoxylin and eosin. x 100.) 


the vagina. According to the most recent theory,’ the 
Müllerian ducts in fetal life extend caudally to the level 
of the future hymen. After fusion of these ducts, 
squamous cells arising in the epithelium of the urogeni- 
tal sinus invade from below, advance, and completely 
replace the Müllerian mucosa up to the level of the 
external os of the cervical canal. If this theory is cor- 
rect, we hypothesize that the vaginal (hymenal) cyst of 
the newborn infant may be caused by a local disorgani- 
zation of the replacement of the mucosa by squamous 
cells of the epithelium of the urogenital sinus. 

Our 12 cases of vaginal (hymenal) Cysts were very 
similar in their appearance and location. They were 
asymptomatic and contained a yellowish white, sterile 
fluid. Histologically, the lining of the cyst wall was 
formed by squamous epithelium. In all of our infants 
the cysts drained spontaneously within one month. 
Thus, parents can be assured of the benign nature of 
these cysts. 

The cyst of the clitoris is a very interesting finding. 
We could find no references to this condition in the 
literature. The cyst was located on the clitoris, pro- 
duced no symptoms, and ruptured spontaneously. 
origin is unknown. 
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From our study it would appear that cysts of the - 
external genitalia in newborn girls are not rare. In all 
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short period after birth. There is no need for further 
investigation or surgical intervention unless the cysts 


= our cases the cysts drained spontaneously within a cause obstruction or persist. 
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Electrical and mechanical activity of rat uterus in vivo 


during the estrous cycle 


MUTSUO ISHIKAWA 
 ANNA-RIITTA FUCHS 
New York, New York 


Electromyograms were obtained from three different locations on the uterus of conscious, 
unrestrained rats during the 4 day estrous cycle. Intrauterine pressure changes were monitored 
simultaneously by means of indwelling intraluminal balloons (vol. 0.02 to 0.05 ml.). Electrical activity 
consisted of bursts of action potentials that were usually initiated at either end of the uterus. 
Propagated burst activity gave rise to cyclic intrauterine pressure changes, whereas bursts 
appearing at one electrode only did not elicit any measurable contractions. The rate of intrauterine 
pressure development depended on the propagation velocity, whereas the tension achieved was 
related to the duration of burst activity. All three parameters of electrical activity studied, namely, the 
duration and frequency of spike bursts, as well as their rate of propagation, varied significantly 
during the cycle. Regional differences were also subject to cyclic variations; thus, in proestrus the 
bursts originated predominantly at the cervical end, whereas in diestrus they were usually initiated 
at the ovarian end. Oxytocin stimulated the frequency and duration of bursts along the whole uterus 
and elicited corresponding changes in intrauterine pressure. Response to oxytocin was dose . 
dependent and modified by cycle stage. Norepinephrine caused a transient prolongation of burst 
activity that was not dose dependent; epinephrine had a marked dose-dependent inhibitory action. 
The response to catecholamines did not vary significantly during the cycle. The variations in 
electrical and mechanical activity were characteristic for each Stage of the ovarian cycle and could 
be correlated with the well-known hormonal changes. High circulating estrogen levels in proestrus 
are associated with infrequent but rapidly propagated spike bursts, whereas low levels in estrus are 
associated with frequent and sometimes nonpropaged bursts. The rise in plasma estrogen in 
diestrus coincides with a decrease in the frequency of burst activity, and the elevated progesterone 
levels are probably causally related to the Significant drop in propagation velocity and the increase 
in duration of bursts observed in diestrus. These findings are consistent with the concept that 
estrogen withdrawal activates the estrogen-primed, quiescent myometrium, and that progesterone 
has an effect similar to that of estrogen withdrawal—at least in the rat. (AM. J. OBSTET. GYNECOL. 


132: 611, 1978.) 


Ir 1$ WELL KNOWN that ovarian hormones influence 
the spontaneous contractility of the uterus and its re- 
sponse to various endogenous agents, such as neuro- 
hypophysial hormones, prostaglandins, and catechol- 
amines, but the regulatory effects of progesterone and 
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estrogen on the intact uterus in vivo remain controver- 
sial. Electrophysiologic observations provide more 
detailed information on the various processes associ- 
ated with muscle contraction than recording of me- 
chanical responses alone, but most of the studies in 
laboratory animals have been carried out with in vitro 
preparations” ê or in situ in anesthetized animals.” Re- 
sults obtained in vitro or in anesthetized animals are 
not always a reliable index of uterine activity of the 
intact animals in vivo. Marked ionic changes occur in 
the myometrium during the preparation and incuba- 
tion procedures* * ° and other changes, such as pros- 
taglandin release, may occur as the result of cellular 
damage and manipulation of the tissue. These factors 
probably contribute to the marked differences often 
observed in the mechanical activity of uterine prep- 
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Fig. 1. Electrical activity recorded from three different sites of one uterine horn of the same rat in 
proestrus, estrus, and diestrus, measured simultaneously with intrauterine pressure changes. Electri- 
cal activity was recorded from three pairs of electrodes inserted (1) near the uterotubal junction, (2) 
in the middle of the horn, and (3) near the cervix. Mechanical activity (intrauterine pressure changes) 
was measured by means of an intrauterine balloon (vol. 0.025 ml.) from the same horn. 


arations in vitro and in vivo. Myometrial strips obtained 
from pregnant women’? and rabbits!’ exhibit strong 
rhythmic contractions in vitro, whereas in vivo the 
pregnant uterus is completely quiescent. A few studies 


with chronic in vivo recordings of the electric activity of 


the uterus of various species have been made'*~'® but, 
apart from the study in pregnant rabbits by Csapo and 
Takeda," simultaneous measurement of uterine con- 
tractile activity was not performed. This study was 
therefore undertaken to record and analyze spontane- 


ous and drug-induced electrical activity of the uterus of 


intact, conscious rats under various hormonal condi- 
tions, and to correlate these values with simultaneously 
recorded intrauterine pressure changes. Extracellular 
recordings were obtained from three different regions 
of the uterus by means of an indwelling multielectrode 


assembly as described by Ruckebush and Grivel'* for > 
fetal gut, cow oviduct and uterus,'* and rabbit oviduct 
and uterus." Since the electrodes are permanently at- 
tached to the uterine muscle, the recordings are ob- 
tained from the same groups of cells all the time, and 
the animals therefore serve as their own controls dur- 
ing the different stages of cycle or hormone treatment. 


Materials and methods 


Twenty-four Sprague-Dawley rats (weighing 220 to 
250 grams) from Charles River Breeding Labs., Inc.” 
(CD rats), were housed under a 14 hours of light-10 A 
hours of darkness lighting schedule at constant tem- 
perature. Purina rat food and water were freely avail- 
able. After vaginal smears had indicated that regular 4 « 
day cycles were present for at least three consecutive 


Pa 


^ 


€ 





Volume 132 
Number 6 . 


Proestrus 


mmHg | 

40 Estrus 

Mor 
" | [209a _ 4 AS S 





40 Diestrus | 
P Ww v JW oo AR 
o | 


lO sec ( min 





2 min 3min 


Fig. 2. Simultaneous records of intrauterine pressure changes and electromyograms from three 
different sites of the uterus during proestrus, estrus, and diestrus made in another rat with higher 


paper speed than in Fig. 1. 


cycles, the animals were subjected to the operation in 
proestrus. Under Nembutal anesthesia (Abbot Labora- 
tories, 30 mg. per kilogram, intraperitoneally) a lon- 
gitudinal flank incision was made and the uterus was 
exposed. Through a small transverse incision on the 
antimesometrial side of the apical end of the uterus a 
thin, finger-shaped latex balloon (kindly provided by 
Dr. Elsimar Coutinho, Bahia, Brazil) (vol. 0.02 to 0.05 
ml.) was inserted into the uterus. The balloon was con- 
nected by polyethylene tubing (PE 20; I.D., 0.38 mm.; 
O.D., 1.1 mm.) to the pressure transducers (Statham 
P23 AC) and a Grass Polygraph during recording ses- 
sions. Electrodes were made from insulated copper 
wire (Wires, Cables, Cord, Inc., Chicago) 90 w in 
diameter and 20 to 30 cm. long. In preliminary exper- 
iments insulated nichrome wire (50 & in diameter) was 
used. The pattern of electric activity was the same as 
recorded with copper electrodes, but because of the 
Trequent breakage of the nichrome electrodes copper 
wire was used in all experiments reported in this paper. 
Approximately 2 mm. length of the insulation was 
scraped off the ends which were inserted into the lon- 
gitudinal muscular layer of the uterus, with the use of a 
27 gauge needle as a trocar. Three pairs of electrodes 


were positioned in the myometrium: one at the 
uterotubal junction, the second in the middle of the 
uterine horn, and the third near the cervix. The elec- 
trodes were fixed in place by bending the tip. The 
uterus was returned to the abdominal cavity and the 
incision was closed around the catheter and the elec- 
trodes, which were then led subcutaneously to the back 
of the neck of the animal and exteriorized there. The 
free ends were fixed to an Amphenol plug with epoxy 
glue, and this plug was attached to a small plastic cap- 
sule (Tissue Tek) which was held in place by wound 
clips at the back of the neck. The right external jugular 
vein was cannulated with a polyethylene catheter (PE 
50; LD., 0.58 mm.; O.D., 0.96 mm.) to permit adminis- 
tration of drugs intravenously without disturbing the 
animal. This catheter was also exteriorized at the back 
of the neck and concealed in the capsule when not in 
use. During recording sessions, the Amphenol plugs 
were connected with shielded cables to high-gain, 
wide-band AC preamplifiers (Grass Model No. 7P3, 
capacity coupling, input impedance 44 megaohms). 
The time constant was 0.04 second, which corresponds 
to low-level filtering at 3 Hz. A 60 Hz notch filter was 
also used. After recovery from the operation, daily re- 
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Fig. 3. Fast speed records of one intrauterine pressure cycle and the associated electromyograms 
obtained at (A) proestrus, (B) estrus, and (C) diestrus. Vertical lines indicate the time when electric 
activity was first detected in one electrode, and arrows with numbers indicate the intervals in seconds 
for the subsequent appearance of burst activity at the other electrodes. Arrow at top indicates 
interval in seconds to attainment of maximal intrauterine pressure. The few low-frequency spikes 
appearing in the last electromyogram in B and C are ignored, because such spikes were seen only 
sporadically and were not a regular feature of the hundreds of contractions inspected. We assume 
that they represent local nonpropagated activity. The scale of these figures is a fourfold magnifica- 


tion of Fig. 2. 


Table I. Pressure developed in each stage of cycle* 











Electrical activity 






Mechanical activity 










Frequency of burstst 
Duration of Amplitude Montevideo 
Proestrus 1.4 + 0.16*1 1.75:% 0,12* 24.6 2 4.3° 7.1 = 0.43" 175 
Estrus 2.4 + 0.7? 1.80 + 0.15 108.0 + 8.6” 15.5 + 0.50" 1674 
Diestrus 11.5 #2.2° 0.97 + 0.18^ 582 + 10.9° 21.2 + 0.25€ 1234 


*Values are means + S.E.M. for 3 X 10 minutes from six rats. 


TFrequency per minute at proestrus is calculated for the contractions appearing in groups during each active period; frequency 
per hour is included to make the over-all activity comparable with the other groups. 


ta, b, c, values with different superscripts in each vertical column are significantly different from each other(p < 0.01). 


cordings of 3 to 4 hours’ duration were made on each 
rat. The length of the catheters and the cable allowed 
the animals to move freely in the cage. 

In six rats the electrodes were inserted into the 
myometrium in the same manner as described above, 
but no intrauterine recording balloon was introduced. 
Recordings from these rats were also obtained daily to 
compare the electrical activity of the myometrium in 
the absence and presence of an intrauterine pressure- 
recording device. 

Drugs, given in various doses to establish dose- 
response curves, were administered via the indwelling 
catheter in a volume of 0.1 ml., 0.9 per cent saline. The 
dosage of oxytocin ranged from 0.1 to 10 mU. per rat 
(0.5 to 50 mU. per kilogram of body weight). Norepi- 
nephrine (Levarterenol bitartrate, U.S.P., Winthrop 
Laboratories) and epinephrine (Adrenaline HCl, Parke- 


Davis & Co.) were given in doses ranging from 0.25 to 
10 wg per rat (0.25 to 50 wg per kilogram of body 
weight). Successive drug doses were given at 15 minute 
intervals. The recordings were analyzed by measuring 
the frequency and duration of electrical burst activity 
from the electrodes in the middle of the uterus for 10 
minutes immediately before and after administration 
of the drug. 


Results 


Electromyograms were quantitated during two or 


three entire estrous cycles in six rats. No qualitative. 


differences were found between the electrical activity 
recorded during the first cycle after the operation and 
that during the successive cycles. However, technical 
problems such as increase in the inherent noise level 
and breakage of the electrodes increased progressively 
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during the subsequent cycles. Therefore, only results 
of the first cycle are included. Since electrical activity 
from uteri with and without intrauterine balloons was 
almost identical at all stages, the results are considered 
together. Electrical activity consisted of bursts of action 
potentials, the amplitude of which could be quite vari- 
able; it was considered propagated if the bursts ap- 
peared in rapid sequence at the successive electrodes. 
Another type of activity, seen very infrequently, con- 
sisted of low-frequency spikes firing for 1 to 2 minutes 
at a time: this was associated with increase in basal 
tonus. 

Fig. 1 illustrates typical electrical and mechanical ac- 
tivities recorded at proestrus, estrus, and diestrus; Fig. 2 
shows such recordings from another rat done with a 
higher paper speed. Little difference was found be- 
tween diestrus | and diestrus 2 and these two days are 
therefore considered together. In proestrus, contrac- 
tion occurred in groups of 7 to 10 contractions with 
long intervals of complete quiescence (average quies- 
cent interval length, 13.2 + 2.4 minutes; average du- 
ration of activity, 4 minutes). Each contraction was 
associated with a burst of electrical activity, which ap- 
peared almost simultaneously at each of the 3 elec- 
trodes. In most instances (73 per cent of individual 
contractions), the activity appeared to be initiated at the 
cervical end, spreading rapidly toward the ovary, but in 
the remainder the direction was reversed. During 
quiescent periods no electrical activity was recorded. 

In estrus the uterine contractions were frequent, 
with a rapid rate of rise and fall of tension. Electrical 
activity was also much more frequent than in proestrus, 
consisting of bursts of short duration which usually 
appeared to arise at the uterotubal junction and to 
spread toward the cervix. During estrus the frequency 
of electrical bursts was greatest at the uterotubal 
junction but many bursts generated there failed to 
spread over sufficiently large areas of myometrium 
to initiate a coordinated mechanical response. 

Strong rhythmic contractions were present in dies- 
trus. Their frequency was less than in estrus, but they 
were stronger, of longer duration, and associated with 
longer lasting bursts of action potentials than at other 
stages. All bursts appeared to be propagated and initi- 
ated a mechanical response, although the spread of 
electrical activity was slower than in estrus or proestrus. 
It usually spread from the uterotubal junction toward 

.the cervix, but when it was initiated in the middle it 
spread randomly in either direction. 

. The pressure developed during the contractions was 
related to the duration of bursts (Table I); it was lowest 
in proestrus and highest in diestrus. The interval from 
excitation to contraction was related to the speed of 
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Fig. 4. Dose-response curve for oxytocin effect on rat uterus 
in estrus and diestrus. Response to oxytocin was measured as 
increment in frequency of electric bursts in the first 10 min- 
utes after intravenous injection of the drug compared with the 
preceding 10 minutes. The bars indicate +S.D. of mean væl- 
ues for 10 minute periods in six rats. 


propagation of electric activity as demonstrated in 
Figs. 3, A, B, and C, which are from the same rat in 
different stages of the cycle. In proestrus, maximum 
tension was reached in 3.6 seconds from the initiation 
of electrical activity, in 8.0 seconds at estrus, and in 12.8 
seconds at diestrus. The interval during which electri- 
cal activity spread from one electrode to the other was 
correspondingly increased in these three stages of cycle 
as illustrated in Fig. 3. | 

Complex forms of intrauterine pressure cycles were 
common in diestrus. They were associated with a pro- 
longed period of electrical activity in one or two of the 
electrodes, and with secondary bursts of activity before 
the preceding burst had completely disappeared. 

Effect of oxytocin and catecholamines. Oxytocin 
initiated electrical bursts in proestrus, increased their 
frequency and duration in estrus and diestrus, and 
promoted the propagation of electrical activity. No re- 
gional differences were detected in the response of the 
nonpregnant rat uterus to oxytocin; after an injection 
of oxytocin, excitation appeared almost simultaneously 
at all electrodes. The dose-response curve was consid- 
erably steeper in estrus than in diestrus (Fig. 4). In 
estrus, the threshold dose was lower and the uterus 
reacted to 1 mU. of oxytocin, whereas in diestrus the 
threshold usually was 5 mU. 

Epinephrine had an inhibitory effect on electrical 
and mechanical activity. At the dose level of 0.05 ng 
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Fig. 5. Effect of intravenous injection of epinephrine on the electrical activity of rat uterus in estrus. 


per rat it reduced the frequency and duration of elec- 
trical bursts; at the dose of 0.1 ug per rat the amplitude 
of action potentials was markedly reduced (Fig. 5). 
When higher doses were injected (0.5 to 1 wg per rat) 
no electrical activity was observed for an average 
period of 15 to 20 minutes. The inhibitory action of 
epinephrine was about equal in estrus and diestrus. 
Norepinephrine had no inhibitory effect but a slight 
and transient excitatory effect was observed (Fig. 6). 
This effect was not dose related in the range of 0.5 to 
10 wg per rat. Uterine response to norepinephrine was 
the same in all phases. In proestrus, epinephrine ap- 
peared to have no effect on uterine activity. Pro- 
pranolol (1 mg. per rat) injected intravenously 5 min- 
utes before epinephrine prevented the inhibitory effect 
of epinephrine. 


Comment 


The results indicated that electrical and mechanical 
activity of the uterus are well correlated and undergo 


characteristic changes during the cycle. The pattern of 


activity obtained with electrodes of nichrome wire, 
which causes minimal tissue reaction, was quite similar 
to that obtained with copper electrodes, and the 
changes during the cycle are therefore unlikely to be a 
consequence of the interaction between the electrode 
and the adjacent uterine tissue. The recurrence of the 
characteristic patterns in subsequent cycles also speaks 
against such a possibility. There were no significant 
qualitative or quantitative differences in electrical ac- 
tivity recorded in the presence and absence of the in- 


trauterine balloon, indicating that under chronic con- 
ditions the presence of an intrauterine foreign body 
does not greatly influence uterine activity. 

Electrical activity initiated cyclic intrauterine pres- 
sure changes only when it was propagated at least to 
the middle portion of the uterus. Since unpropagated 
electrical activity localized to one electrode did not elicit 
any measurable pressure change, the development of 
intrauterine pressure cycles must require the coordi- 
nated activation of a relatively large proportion of the 
myometrial tissue. Because only spontaneous or drug- 
induced generation of action potentials were measured 
here, the possibility that the electric activity was not 
propagated but was initiated locally cannot be ex- 
cluded, although it seems very unlikely. The propaga- 
tion of electric activity became progressively slower 
from proestrus to estrus, and from estrus to diestrus. 
Although this was most rapid during proestrus, the 
generation of electric activity was suppressed as com- 
pared to other stages in the cycle. The excitability of 
the myometrium appeared to be highest in estrus, as 
judged from the high frequency by which electrical ac- 
tivity was generated at this stage, especially at the 
uterotubal junction. The response to oxytocin was 


greatest in estrus, indicating that also pharmacologic 


excitability was maximal at this stage. 

Naaktgeboren and associates? in the ewe and 
Ruckebusch and Bayard" in the cow found most fre- 
quent electrical activity during estrus, when activity 
tended to become synchronous and propagated along 
the uterus. In these animals the amplitude of action 


> al a^ vw 7 a Ts ecd. vt "EN FIm—EFECTUTUTT EPT eu IP sa 
> PS ai i re a a oem rx TEN 
| 
Volume 132 Electrical-mechanical uterine activity in estrus 617 
Number 6 ° 
Before 200 mV 


E 


! 
1 


N.E. Sug in O.Iml of 9% NaCl 
Dow " 






ur. Í 





After 2min 


After 4min : 


Imin 


Fig. 6. Effect of intravenous injection of nore 
in estrus. 


potentials was greatly increased during estrus, and a 
rapid decline was observed following estrus and syn- 
chronous activity disappeared within 2 or 3 days. Dur- 
ing most of the anestrous stage, the uteri of these two 
species exhibited little or no electrical activity which, 
when present, was of low amplitude and asynchronous. 

The cyclic changes in the electrical activity of the rat 
myometrium are less striking than those seen in the 
sheep ard in the cow, which have cycles with a long 
luteal phase. Our finding of burst activity during dies- 
trus is in disagreement with that of Talo and Karki, '® 
who reported that the rat uterus showed practically no 
electrical activity on diestrous day 2, although it is not 
clear whether they used rats with 4 day or 5 day cycles. 
These authors did not find any difference in the dura- 
tion of bursts in proestrus, estrus, and diestrus, con- 
trary to our findings. 

Acccrding to the present understanding of the en- 
docrine profile of the rat,'* ' the period of least 
uterine activity, proestrus, thus coincides with high cir- 
culating estradiol levels, and the most frequent activity 
is seen in estrus when blood estrogen as well as proges- 
terone are at their lowest levels. This agrees with our 
previous observations, made with mechanical record- 
ings cnly, which showed little or no activity during 
pfoestrus, whereas in estrus and diestrus rhythmic ac- 
tivity 3revailed.?? 

Since both steroids fluctuate during the cycle in in- 
tact rats, it is not possible to attribute the observed 
changes to either steroid alone. There is increasing 
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evidence, however, that estrogen withdrawal from 
estrogen-primed muscle results in increased mechan- 
ical activity in the female reproductive tract, including 
rat vaginal musculature,”! rabbit uterus? and oviduct,?? 
and human uterus.? Our previous recordings of in- 
trauterine pressure changes in ovariectomized rats 
given hormone replacement therapy demonstrated 
that treatment with estrogen suppressed the strong 
uterine activity seen in hormone-deficient animals, 
whereas administration of progesterone in addition to 
estrogen resulted in strong rhythmic activity.” ?? [n 
vivo recordings of electrical activity in such animals 
showed that under the influence of estrogen the uterus 
exhibited very infrequent discharges of burst activity, 
whereas withdrawal of estrogen increased the rate of 
spontaneous burst discharges. In estrogenized animals 
bursts were rapidly conducted along the whole uterus, 
but withdrawal of estrogen diminished the rate of con- 
duction of electrical activity. Although Melton and 
Saldivar” attributed impairment of electrical conduc- 
tivity to estrogen withdrawal, our results indicate that 
progesterone has a similar effect and the effect of 
progesterone on conduction of electrical activity was 
more rapid.** Strong contractions were present after 
both estrogen withdrawal and progesterone treatment, 
but this activity was not propagated and the different 
parts of the uterus contacted in an asynchronous man- 
ner, preventing the development of propulsive con- 
traction waves.? In this respect our findings are in 
agreement with those of Csapo and Takeda? in preg- 
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nant and postpartum rabbits in vivo. Increase in tissue 
resistance has been observed after progesterone treat- 
ment in rabbit uteri in comparison with uteri from 
estrogen-treated animals.” In anesthetized guinea 
pigs, on the other hand, the uterus exhibited syn- 
chronous, propagated electrical activity even after 5 
days’ treatment with large doses of progesterone.’ 

Thus, during the estrous cycle the electrical and me- 
chanical activities of rat myometrium undergo charac- 
teristic changes that can be correlated with circulating 
blood steroid levels. Ovarian steroids have multiple ac- 
tions which often have a different time course and dose 
dependency. It is clear that priming action of estrogen 
is needed for the induction of protein synthesis includ- 
ing the contractile proteins and the enzymes providing 
energy for the contractile processes; in that sense es- 
trogens certainly stimulate the potential for uterine 
contractile activity. The direct effect of estrogens on an 
existing contractile machinery appears to be a sup- 
pression of the generation of spontaneous activity, be it 
through inhibition of pacemaker cell activity, elevation 
of membrane potential, or some other mechanism. At 
the same time, estrogen appears to promote conduc- 
tion in the myometrial tissue, so that oxytocic agents, 
which initiate electrical activity, produce well-coordi- 
nated contractions. Progesterone, on the other hand, 
appears to act as an antiestrogen with regard to spon- 
taneous generation of electrical activity and conduction 
of electrical activity within the tissue. 

Regional differences in the myometrial response to 
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varying endocrine conditions were noticed. In proes- 
trus, electrical activity originated predominantly at the 
cervical end and, as a result, the contraction waves ob- 
served at this stage were more often antiperistaltic than 
peristaltic. In diestrus, it tended to originate at the 
ovarian end, resulting in peristaltic contraction waves. 
This might be of physiologic significance for the trans- 
port of sperm after mating, and later to the transport 
and spacing of the blastocysts within the uterus. 

With regard to the effect of catecholamines, our re- 
sults in intact animals in vivo are in agreement with 
findings in vitro in general. The presence of B recep- 
tors is generally accepted, but the presence of a recep- 
tors is somewhat controversial. Epinephrine always 
inhibited electrical and mechanical activity and its 
blockade by propranolol, a B-receptor blocking drug, 
confirmed the presence of 8 receptors. Norepineph- 
rine had only a slight effect in all stages. The response 
was always excitatory, but it was very short lasting and 
showed no dose-response relationship. Rat uterus has a 
very sparse adrenergic innervation, and the adrenergic 
nerve terminals are almost exclusively associated with 
the blood vessels, and it also seems to have only little 
a-receptor activity in the nonpregnant state. In preg- 
nant rats however, norepinephrine has a clear excitato- 
ry effect both in vivo (Fuchs, unpublished observation) 
and in vitro, which could be reversed by a-blocking 
agents.” 

We thank Martin Fuchs, B.S., for his help in prepar- 
ing the electrodes. 
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Adolescent sexual activity: Contraception 


and abortion 


MARIA GISPERT, M.D. 
RUTH FALK, Pn.D. 
Chapel Hill, North Carolina 


One hundred twenty-five pregnant adolescents 16 years of age or younger and their parents were 
Studied prior to abortion and were compared with 72 nulligravid control subjects. The control group 
reported less incidence of sexual intercourse and more causal heterosexual relationships of shorter 
durations. A significantly larger percentage of the abortion group approved of premarital sexual 
intercourse “when the couple is going steady.” Sixty-eight per cent of the adolescents who were 
seeking abortions had never used a contraceptive. Abortion “on demand" was favored by the 
majority of the abortion group, whereas the control group favored "abortion under special 
circumstances." Neither were the pregnant teenagers' parents aware of nor had they discussed 
their daughter's sexual activities, much less contraception. Prevention of unwanted pregnancies in 
early adolescence should encompass an educational effort on the part of the health professions, 
involving both the adolescents and their parents. (AM. J. OBsTET. GYNECOL. 132: 620, 1978.) 


IHE CURRENT LITERATURE indicates that adoles- 
cent sexual attitudes and behavior have changed to- 
ward “permissiveness with affection.”! 

Of a representative cross section of this country's 
teenagers, 80 per cent of all boys and 72 per cent of all 
girls believe that, "It is all right for young people to 
have sex before getting married if they are in love with 
each other." The actual number who reported having 
had sexual intercourse equaled 52 per cent (59 per cent 
of the boys and 45 per cent of the girls). 

Other authors doubt the existence of the so-called 
"sexual revolution." For example, Simon and col- 
leagues? conclude from their study of college students 
that, although coital experience has become more 
widespread, there is little indication that it has become 
more intensive by way of increase in either the number 
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of partners or the casualness with which it is ap- 
proached. Rather than using the term, “sexual revolu- 
tion,” they conceive the changes as more closely re- 
sembling a "parliamentary reform." 

Unfortunately, the sample most frequently studied is 
the college population, which mostly represents white 
middle-class and upper middle-class youths. Statistics 
representing all socioeconomic groups are very scarce. 

Whether sexual behavior is changing as rapidly as 
sexual attitudes and open discussion about sexual mat- 
ters is a point still questioned by many, but there is little 
doubt that the actual sexual behavior of adolescents has 
changed to some extent in that younger persons are 
having premarital sexual intercourse.* ? Evidence for 
this accrues from one of the possible consequences, 
namely, the increase in the number of early adolescent 
pregnancies. Some extremes of such incidence are 
highlighted by the following authors: Waters? found 
that during the year 1967, at Grady Memorial Hospital 
in Atlanta, 600 patients from 11 to 16 years of age were 
delivered of a first child and 122, the second, third, or 
fourth child. “This age group represents the most rapid 
relative and actual increase in the Grady obstetrical 


population. The population was primarily urban, indi-* 


gent, unwed and black." Similarly Gordis and associ- 
ates’ report 1,000 live births annually for girls 16 years 
of age or younger in Baltimore. They say, “It can be 
considered as a modern day urban epidemic in the 
United States." 
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In the state of North Carolina, Steahr? reports that 
there has been a decline in the birth rates for all women 
from 19€9 until 1970 (white and nonwhite) with the 
exception of nonwhite birth rates from women 15 to 19 
years of age which have remained at higher levels. Gis- 
pert and Falk? compared black pregnant and nonpreg- 
nant adolescents in North Carolina and found that car- 
rying a pregnancy to term in this age group correlated 
significantly and negatively with past and current 
school perfermance. 

The statistics on abortion also reflect the incidence of 
pregnanc, in early adolescence. Keeve and co-work- 


ers? found that among juvenile girls the fact that a girl 


had beer pregnant prior to age 17 years was the 
strongest predictor of her future reproductive behav- 
ior (more predictive than race or socioeconomic status). 
Sixty per cent of the 12- to 16-year-old mothers had 
repeat pregnancies prior to age 19 years. 

Another possibility is raised by Cutright’! who 
speculates that the increase in illegitimate pregnancies 
during adelescence may not be the result of the “sexual 
revolution." but could be due to the decrease in age at 
menarche and increased fecundity in early adoles- 
cence, both ef which increase the chances of conception 
in young zirls. 

Spanier,'* in describing what he calls the "sexualiza- 
tion" process in adolescence, posits a series of sexual 
behaviors that, once begun, proceed along the con- 
tinuum from holding hands to intercourse, at varying 
speeds but with inexorable progression. Sexualization 
develops in the matrix of a "positive manifold," consist- 
ing of increased frequency of dating with consequent 
increasing exposure to eroticism, sex knowledge, and 
interest in sexuality. A kind of positive feedback 
mechanism is operating. Prior parental, religious, and 
peer group mfluences are, according to Spanier, over- 
shadowed by dating frequency as the key variable in 
determini-g level of sexual involvement. Spanier does 
not distinguish between the sexualization of boys and 
girls and presumably the same accelerating interest is 
present in beth. In point of fact, it generally is over- 
looked the: coitus, itself, though it may occur for dif- 
ferent reasons," is pleasurable for the girl as well as the 
boy, with pregnancy as an incidental outcome. 

Baldwin * presents an interesting series of findings 
relating to changes, over the years, in the incidence of 
teenage pregnancies. Not only are the absolute num- 
bers of pregnancies in the younger girls rising (14 and 
15 years of age), but the sharpest increase in rates in this 
age group is-occurring among the white teenagers. In 
absolute numbers, blacks still outstrip whites. Regard- 
ing rising conception rates among very young girls (10 
to 14 years of age) over the period 1960 to 1974, 





Contraception and abortion in adolescents 621 


Baldwin'* estimates that the increase is somewhere in 
the order of 47 to 250 per cent. She suggests that the 
sporadic nature of contraception in the younger girls 
can account, at least partially, for this dramatic increase 
in an age group medically most at risk of having an 
abortion or of being delivered of a baby. A high per- 
centage of young teenagers seeking abortion present 
after the 15th week of pregnancy. Baldwin" concludes 
that young "teenagers, for whatever reasons, are 
probably being exposed to a greater risk than is neces- 
sary from a medical standpoint.” 

Contraceptive use among adolescents has been 
found to be notoriously scarce according to all pub- 
lished reports. In contrast with the positive attitude 
that young people express toward the use of birth con- 
trol, actual use is appallingly low and inconsistent! 
Kanter and Zelnik? report that 53 per cent of 15- to 
19-year-old subjects failed to use any kind of con- 
traceptive the last time they had intercourse, and 
among the youngest group, 15 years old, 71 per cent 
did not use any form of contraception. The picture for 
consistent use is even worse in that fewer than 20 per 
cent reported that they "always" use some method tó 
prevent conception during intercourse. False assump- 
tions, such as being too young to have a baby or "not 
being able to get pregnant easily," seemed to interfere 
with avoidance of pregnancy. The perception of per- 
sonal fecundity appeared to relate strongly but irra- 
tionally to contraceptive use. Fifty-five per cent of a 
sample of male adolescents reported by Finkel and 
Finkel" had not practiced contraception in their last 
intercourse (69 per cent of the total sample said they 
were sexually experienced). 


Sorensen? reports that at the time of first sexual in- - 


tercourse, 55 per cent of the adolescents did not use 
contraceptives. Behavior at first sexual intercourse was 
a useful predictor of later birth control efforts. Fifty- 
nine per cent of all nonvirgin adolescents reported that 
some kind of birth control method was used at all 
times. 

Sandberg and Jacobs’ enumerate a series of factors 
that may promote the misuse and rejection of con- 
traception. They focus on the psychological and inter- 
personal reasons that may be operative, either con- 
sciously or unconsciously, in both partners, e.g., guilt, 
shame, coital gamesmanship, sexual identity conflicts, 
hostility, and masochism. 


Description of the study 


Faced with the steady increase in clinical practice in- 
volving adolescent girls who are reproductively “at 
risk,” we planned to study more systematically some 
factors that would seem to facilitate a girl’s becoming 
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Fig. 1. Strength of relationship with boy. Chi square = 8.257 with 2 degrees of freedom (df). 
Significance level p < 0.01 (not significant at 0.01 level). 


pregnant and seeking an abortion. These include 
length and strength of the dating relationship, at- 
titudes toward sexual expression, contraceptive in use, 
projected and value-laden feelings about abortion. De- 
gree of parental acceptance or prohibition of the girl's 
sexual activity and parental influence on her con- 
traceptive practices seemed to be other important vari- 
ables for study. 

A study of two groups of adolescent girls, 13 to 16 
years of age, was carried out, with the focus on their 
dating relationships and attitudes about sexual expres- 
sion, contraception, and abortion. We compared a 
group of abortion candidates with a control group of 
nulligravid girls with respect to these issues. 

Study population and method. The abortion group 
(N = 125) was referred to us from the Obstetrics and 
Gynecology Department at North Carolina Memorial 
Hospital. This group encompassed a wide range of 
family constellations and included almost all socioeco- 
nomic levels. However, we studied a greater concen- 
tration of low-income and lower middle-income 
families. This distribution was partially a result of the 
fact that the North Carolina Memorial Hospital, as a 
state-supported institution, accepts referrals from the 
entire state of North Carolina and gives care to patients 
who do not have funds to cover medical expenses in a 
private setting. After the parents contacted the hospital 
to request abortion, the psychiatrist interviewed the girl 
for a period of one to two hours, and the parents (or 
parent) were interviewed simultaneously, but sepa- 
rately, by the social research assistant. 

The control group (N = 72) was matched by race, 
age, and socioeconomic level with the abortion group 
and was selected from a larger sample (465) of adoles- 


cent girls, 13 to 16 years of age, attending local and 


nearby public schools. All 465 girls had their parents’ - 


signed permission to participate in the study; the 72 
girls studied were chosen at random from the catego- 
ries we wanted to match. The control group girls and 
their parents were interviewed in their own homes. We 
eliminated from the control group the girls who had a 
previous pregnancy or an abortion. We used a semi- 
structured interview (a multiple-choice questionnaire). 
Precoded answers for statistical analysis were sup- 
plemented by elaborations. All girls also completed the 
Rodgers Combined California Personality Inventory 
and the Minnesota Multiphasic Personality Inventory 
(CPI-MMPI). 

The areas explored in the structured interviews en- 
compassed the following: the girl's general functioning 
in the family, in school, and with peers; her sexual 
history; her attitude toward sexual intercourse, con- 
traceptives, and abortion; the impact of the pregnancy 
on those in the abortion group; and future goals. For 
the control subjects, questions concerning pregnancy 
and desired outcome were framed in a hypothetical 
fashion. The parents were interviewed about the same 
topics. 

In addition to gathering information, we allowed the 
girls and their parents to express any concerns or to ask 
any type of question, because we felt that one of our 


functions was to help them express feelings, clarify and* 


change attitudes, gain knowledge about the abortion 
procedure, learn about possible hazards and complica- 
tions, discuss future use of contraceptives and any as- 
pects of dating, and resolve pressing family problems. 
If, at the end of the preabortion interviews, there were 
discrepant points of view or unresolved feelings that 
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Fig. 2. Length of relationship with boy. Chi square = 9.373 significance level with 3 df; p < 0.01 (not 


significant at the 0.01 level). 
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Fig. 3. When intercourse would be acceptable. Chi square = 
34.02 with 2 df. Significance level p > 0.01 (significant at the 
0.01 level). 


needed to be shared and discussed, we conducted a 
joint interview with parents, girl, research assistant, 
and psychiatrist. 


Results 


eAge. The mean age of the abortion group was 14.93 
years. The control subjects were a mean age of 14.97 
* years. * 
Relationship with boyfriend. (1) Casual dating 
ranged from being merely acquainted with one boy to 


OC. SUME ERST " 





SOMETIMES 


NEVER 68% 


O 0 20 30 40 50 60 70 80 90 





# Missing Observations = O 
125 Cases 


Fig. 4. Frequency of use of contraceptives prior to pregnancy 
in abortion group. 


having had a few dates, or dating several boys, all with- 
out any real emotional attachment to one boy. (2) 
Strong affection constituted a more formal relation- 
ship, i.e., dating only one boy, with a relationship of 
longer duration and stronger commitment to one an- 
other. A great deal of subjective appraisal was in- 
evitable. 

In the abortion group there were two adolescents 
who were married and five who had been raped. 
Forty-one per cent of this group had had intercourse 
while dating casually and 54 per cent while going 
steady. Dating among the control subjects tended to be 
casual rather than steady, and sometimes a subject was 
not willing to say that she actually had a “boyfriend” 
because the relationship was so informal. However, 
24 per cent reported having had sexual intercourse. 

Approximately half of the abortion group reported a 
relationship of one to six months' duration with the 
putative father, whereas the other half mentioned that 
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Fig. 5. Future contraceptive plans. Chi square = 30.69 with 3 df. Significance level p > 0.01 


(significant at 0.01 level). 


their relationships had lasted more than six months. 
The controls stated their relationships were not as 
lengthy as those of the abortion group, and one quarter 
reported that they did not have boyfriends. 

Attitude toward having sexual intercourse during 
the course of a heterosexual relationship. Members of 
the abortion group were more willing to have sexual 
intercourse as part of the “going steady pattern” than 
were the control subjects. One may say that 85 per cent 
of the abortion group accepted coitus before marriage 
as contrasted with 58 per cent of the control group if 
the responses that allow premarital intercourse in the 
following circumstances are combined: “when the 
couple is ready,” “when they love each other,” and 
“when they are going steady.” 

In the abortion group, the percentage of adolescents 
who “always” used a form of contraception was 5 per 
cent, and in those cases thè occurrence of the preg- 
nancy is considered a contraceptive failure. One pa- 
tient had a loop in place when she became pregnant. 
Four patients said their partners had used condoms but 
that these must have been damaged. The girls who 
claimed to be taking birth control pills were not in- 
cluded in the “always” category because they were 
found to be taking them irregularly or they had 
stopped using them altogether. 

The types of contraceptive “sometimes” used by the 


abortion group were condoms (25 per cent), creams or 
foam (3 per cent), and birth control pills (2 per cent), 
and the remaining girls “never” used contraceptives 
(68 per cent). 

Contraceptive use by sexually active control sub- 
jects. No statistical analysis was done on this small 
number of girls (N = 17, or 24 per cent), but of these 
17 girls, 41 per cent claimed that they always practiced 
contraception, 18 per cent sometimes used contracep- 
tives, and 41 per cent reported never having taken 
steps to prevent pregnancy. That these girls were not 
pregnant at the time of the study is probably a happy 
accident. 

As simple percentages, these figures accord with the 
findings of anyone who has studied adolescent con- 
traceptive practices in the past decade. 

Future contraception plans. Sixty-eight per cent of 
the abortion group expressed the wish to begin a 
prescribed birth control regimen. Twenty-four per 
cent of the girls proposed to abstain from intercourse 
until marriage. The rest said they had not thought 


about their future sexual behavior and therefore had * 


not formulated a contraception plan. The majority of 
the controls (82 per cent) stated that they would use 
some form of contraception in order to avoid a preg- 
nancy. The other 18 per cent said they would avoid 
intercourse. 
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Fig. 6. Attitude toward abortion. Chi square = 76.965 with 2 df. Significance level p > 0.01 


(significant at 0.01 level). 


It does not seem, from these figures, that becoming 
pregnant and having to face an abortion inevitably lead 
to more realistic contraception planning for the future. 
Adolescent girls contemplating abortion do not seem to 
be in the best position to look beyond the immediate 
crisis with a sense of perspective. Eschewing future 
sexual intercourse seems unrealistic—a case of throw- 
ing the bathwater out with the baby, i.e., turning their 
backs on the whole sexual spectrum. Perhaps these 
girls feel that foregoing intercourse is the price they 
have to pay for getting “in trouble.” Since many girls 
had broken up with their boyfriends, they might well 
have been anticipating an intimate relationship short of 
intercourse with the next boyfriend, or they may have 
been postponing definite contraception planning. 
Some girls wanted their future partners to take re- 
sponsibility for contraception. 

Attitudes toward abortions. The response “not 
under any circumstances” (abortion is murder) was 
noted in 12 per cent of the control subjects and 3 per 


- cent of the abortion group. 


The response "special circumstances" includes the 
fellowing conditions under which the subjects would 
justify abortion: to save the life of the mother, rape, 
incest, because the girl was “too young,” or because of 
strong eugenic reasons. The "special circumstances" 


category was chosen by 60 per cent of the controls and 
only 7 per cent of the abortion group. Abortion "on 
demand" was favored by the majority of the abortion 
group (91 per cent) as compared with only 29 per cent 
of the controls. Again, the task of reconciling values 
with behavior may have been a strong factor in this 
marked difference between responses from abortion 
candidates and control subjects. 

Parents' material. In seeking factors that contribute 
to early unwanted pregnancy, much can be learned 
from an examination of the attitudes of the parents of 
these unwilling mothers as compared with the attitudes 
of those parents whose daughters have avoided early 
pregnancy. 

In our interviews with parents at the time of abor- 
tion, we saw some prevailing attitudes and behaviors 
that were not so common among parents of the girls in 
the control group. Although none of these can be said 
to be absolutely correlated with early pregnancy, the 
constellation of attitudes may well create an atmo- 
sphere in which sexual experimentation, pregnancy, 
and the subsequent desire for an abortion arise. 

One of the areas we have investigated is the parents’ 
knowledge of the daughter's heterosexual relationships 
and the degree of leniency surrounding these re- 
lationships. These range from full knowledge of and 
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Fig. 7. MMPI profile of abortion group compared with control group (control group T score = 50 on 


all scales). 


friendship with their daughter's boyfriends to a total 
ignorance of any boy-girl interaction or complete pro- 
hibition of any interaction. Many of the parents of 
abortion candidates had no idea of the identity of the 
boy involved and the daughter often refused to tell 
them. Others feel betrayed by a boy they have accepted 
as another member of the family. In both cases, how- 
ever, parents rarely discussed the possibility of their 
daughter's sexual involvement, either with each other 
or with her. Even when the potential for such activity 
was recognized by the parents, they seldom took direct 
action in terms of giving advice or obtaining con- 
traceptives. This denial of the situation was true of 54 
per cent of the abortion group parents but only 39 per 
cent of the control group parents. Some parents do 
admit the possibility of early intercourse, but their re- 
sponse to this problem is not always the most adaptive 
one. Some forbid their daughters to have any re- 
lationships at all with boys and are harshly restrictive of 
social activity in general because of fear of early preg- 
nancy. They set unrealistic rules for the age at which 
their daughters may begin the usual patterns of "taking 
company," mixed group activities, and single dating. 


They refuse to discuss the facts of life for fear of "put- 
ting ideas into her head." Five per cent of the parents 
of abortion candidates expressed these restrictive views 
and were bewildered at the daughter's pregnancy. No 
control parents reported that their daughters were 
forbidden all heterosexual contact. 

In seeking comparisons in other areas, we ques- 
tioned control group parents regarding their hypothet- 
ical reactions to a request for contraceptives by their 
daughters, and to early pregnancy, that is pregnancy in 
a girl less than 17 years of age. The responses to these 
possibilities were very similar to the actual responses of 
the abortion group parents, namely, shock, denial, or 
disbelief. Nonetheless, control parents tended to an- 
swer that they would first discuss the problems that 
accompany sexual activity outside marriage, in hopes 
of dissuading their daughters from proceeding to in- 
tercourse. If this approach seemed unsuccessful, then - 
62 per cent said they would be willing to help their 
daughters obtain contraceptives. Of course, it remaims 
to be seen what behavior would occur when faced with 
the real situation, but we did find many control parents 
who had helped their daughters obtain contraceptives. 
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These were mainly in the high-risk group, that is, girls 
whose mothers or sisters had had early pregnancies. 
Nine per cent of control parents were unwilling to help 
actively, »ut would not deny permission for their 
daughters to obtain contraceptives. Twenty-one per 
cent were totally opposed to giving either help or per- 
mission and preferred surveillance as the best means of 
avoiding an unwanted pregnancy. Needless to say, the 
vast majority of parents in the abortion group were 
willing to help their daughters obtain contraceptives. 

Forty-seven per cent of control group parents felt 
that if the daughter were less than 17 years old they 
would help her to keep the baby. Their main objection 
to abortion was based on either moral or religious 
grounds rather than on any punitive attitude. Twen- 
ty-nine per cent said they would seek abortion for their 
daughters if pregnancy occurred before age 17 years. 
This group cited education as the compelling reason 
for this choice. 

Psychological test results. A preliminary scale-by- 
scale comparison was done on the MMPI data for the 
two groups of girls. The composite profiles did not 
differ, on any scale, when abortion candidates were 
compared with control girls. 

We must conclude, therefore, that individual per- 
sonality fzctors that might have been expected to be 
relevant (€.g., a tendency to “act out,’ conflicts and feel- 
ings, depression, concern to demonstrate a feminine 
image) are not in fact so, and that abortion candi- 
dates as a group are as “mentally healthy" as their non- 
pregnant counterparts. This analysis is admittedly 
crude and an approach using clusters or constellations 
might have yielded complex factors that would differ- 
entiate the two groups. However, this is not a study 
investigating personality types as influencing or cor- 
relating with teenage pregnancy. Overall, it appears 
that the two groups do not differ. 


Comment 


Attitudes toward sexual intercourse are tending to- 
ward more tolerance and more acceptance of premari- 
tal coitus ən the context of a somewhat informal or 
"going steady" heterosexual relationship. Such at- 
titudes lead to earlier sexual activity, which in turn ex- 
poses the young adolescent girl to the possibility of 
pregnancy - | 

Our findings seem to bear out the contention of 
Spanier? that increased frequency and intensity of dat- 
ing are accompanied by heightened interest in sexual 
&xpression as an accepted practice. Perhaps the sexu- 
ally active girls were initially more "liberal" or perhaps 
they revised their attitudes in order to make them con- 
gruent with their behavior. Familiarity can breed con- 
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sent for various reasohs. Fears and misconceptions may 
be dispelled by experience. The burden of guilt may be 
unpleasant enough to force a revision of moral stan- 
dards in the direction of leniency. Entrance into a sex- 
ually active peer group may lead to an acceptance of its 
values as part of an ongoing socialization process. 

In the past, avoidance of pregnancy has relied mostly 
on prohibition of intercourse. With the change in sex- 
ual attitudes among young people, it seems more sen- 
sible to place emphasis on use of contraceptives as an 
ingredient in responsible sexual behavior. Concrete 
advice and direct help to teenagers in using and, espe- 
cially, obtaining reliable contraceptives would hope- 
fully decrease the number of unwanted pregnancies. 
Adolescents are much less apt to plan their sexual en- 
counters in advance than are older couples, and they 
are therefore less prepared to effectively practice con- 
traception, if they do at all. If such a lack of planning is 
coupled with emotional and realistic barriers, the prob- 
lem is compounded. 

Unwanted pregnancies make a great proportion of 
adolescents aware of the need for contraception, but in 
spite of this there is a small percentage who deny the 
possibility that they will continue to be active sexually, 
This approach seems highly unrealistic, especially if 
they plan to continue dating their former boyfriends, 

Our findings for the percentage of adolescents who 
use contraceptives are similar to the findings reported 
by Sorensen? in his comprehensive study on adolescent 
sexual attitudes and behavior, as mentioned in the in- 
troduction. In our control group, 24 per cent of the 
adolescents reported having had sexual intercourse. 
This percentage is lower than that in the American 
adolescent sample described by Sorensen, but his study 
includes subjects 20 years of age and younger. 

Too often, only an unnecessary and unwanted preg- 
nancy is sufficient to impress upon parents the fact of 
their daughter’s sexual involvement and the need to 
provide her with a means of contraception. 

The more-effective prescription contraceptives must 
be obtained through a physician. At this young age, the 
majority of girls are very reluctant to request their par- 
ents’ help in getting this kind of medical protection 
because of fears of disapproval and that dating the 
boyfriend or other activities will be forbidden. 

The girls perceive their parents’ discomfort and em- 
barrassment in talking about sexual matters and do not 
discuss with them the different Stages of dating, includ- 
ing intercourse, even though they feel it is a natural 
sequence in the development of a relationship. Because 
any discussion of sex is forbidden, any sex-related sub- 
jects, including contraceptives, are also taboo. This lack 
of communication, the intense feelings, and the differ- 
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ence in attitudes between parents and teenagers inter- 
fere with the learning of appropriate and safe sexual 
behavior. ! | 

Adolescents requesting an abortion and their parents 
profess a more liberal attitude toward abortion than 
the control subjects and their parents. This marked 
contrast in attitudes may be due to the fact that the 
control group is expressing an opinion formed from 
information given in school, examples from peers, pa- 
rental attitudes, religious ideas, and media input, 
whereas the abortion group subjects, in many cases, 
have modified their attitudes and have accepted the 
idea of abortion on demand when personally con- 
fronted with an unwanted pregnancy. Giving a child 
up for adoption was considered a devastating experi- 
ence by all the adolescents. 

"Not under any circumstances" (abortion is murder) 
was the response of only 3 per cent of the abortion 
group. We are concerned about the emotional toll in 
this 3 per cent after abortion, because this is one of the 
circumstances that produces guilt reactions and/or 
repeat pregnancies. Literature on follow-up after 
dbortion shows that women are more likely to have 
emotional sequelae if they felt coerced into having an 
abortion.'* ?? Adolescents are particularly vulnerable to 
feeling pressured by parental wishes. 

We feel that even though the adolescent may be con- 
sidered a minor legally, it is very important for her to 
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The location of ova in the genital tract between 24 and 144 hours following the LH peak was 
determined in 23 normal women. Nineteen eggs were found in the Fallopian tubes between 24 and 


96 hours and five eggs were recovered from the endometrial cavity between 96 and 144 hours 


following the LH peak. According to the present data and considering that ovulation occurs in the 
human subject nearly 17 hours after the LH peak, it is concluded that the transport of unfertilized 
ova in women is characterized by a period of retention in the ampulla, which lasts approximately 72 
hours, followed by rapid transit through the isthmus and appearance of the ovum in the endometrial 
cavity around 80 hours after ovulation. (AM. J. OBSTET. GYNECOL. 132: 629, 1978.) 


MAMMALIAN OVA are stored in the ovaries but their 
development into new individuals occurs normally in a 
different and distant organ. The rare occurence of 
ovarian ectopic pregnancy in the human being is the 
only known exception to this generalization. Normally, 
the Fallopian tube transports the ovum from the ovary 
to the uterus. The duration of ovum transport is the 
time from its discharge from the follicle until it reaches 
the normal site of implantation. 
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lransport seems to be the result of mechanical in- 
teractions between muscular contractions, ciliary activ- 
ity, and secretions of the tube and egg. In the majority 
of species, the ovum itself, either before or after 
fertilization, seems to play a passive role in its transport 
but this question has not been definitely resolved.! 

In each mammalian species, egg transport seems to 
be programmed in a way that allows adequate time for 
fertilization and development of the embryo to a stage 
that is optimal for survival in the endometrial envi- 
ronment. The duration of ovum transport can, there- 
fore, be critical to the success of the reproductive 
process. 

The time course of ovum transport in the human 
subject is insufficiently documented in the literature. 
Indirect and preliminary information indicates that 
transit through the Fallopian tubes is completed in ap- 
proximately 3 days.” ? In laboratory animals, this in- 
formation has been produced by measuring the dis- 
tance traveled by the ovum at different intervals after 
ovulation. However, in the human subject it is difficult 
to establish precisely the moment when the ovum is 
discharged from the follicle. An alternative approach 
to describe the time course of ovum transport is to use 
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EC 


Fig. 1. Schematic drawing of the genital tract to show ligatures 
placed along the Fallopian tube and segments of the tract in 
which ova were searched: dq, distal quarter; dmq, distal middle 
quarter; pmq, proximal middle quarter; pq, proximal quarter; 
EC, endometrial cavity. The parallel lines indicate the in- 
tramural portion where ova were not searched. 
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Fig. 2. Schematic drawing to illustrate the procedure used for 
transfundal flushing of the endometrial cavity (see text for 
explanation). 


the preovulatory surge of luteinizing hormone (LH) as 
a reference point. 

In the present work, we have determined the loca- 
tion of the ovum in the genital tract of women at vari- 
ous intervals after the LH peak. It was hoped that, by 
assembling a fairly large number of observations, it 
would be possible to answer the following questions: (1) 
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How soon, and for how long after the LH peak, can 
eggs be recovered from the Fallopian tube? (2) What is 
the relative time spent by eggs in each portion of the 
Fallopian tube? (3) How soon, and for how long after 
the LH peak, can eggs be recovered from the uterus? 


Material and methods 


Selection of patients. In this study, 95 volunteers 
were selected whose surgical sterilization previously 
had been approved by the Council of Family Planning* 
of the J. J. Aguirre Hospital and who met with the 
following requirements: Age range 30 to 40 years, 
healthy, parous, with regular menstrual cycles, with no 
history of gynecologic pathology or of pelvic inflamma- 
tory processes, without oral contraceptives for the last 
two cycles, and with no IUD or medication during the 
cycle studied. All subjects were instructed to avoid in- 
tercourse since the last menses preceding surgery and 
this was checked by cervical mucus examination. 

Preoperative studies. Blood sampling and cervical 
mucus examination were performed daily between 9 
and 10 A.M. in order to determine the approximate day 
of ovulation. This was done from day 10 of the cycle to 
the day of surgery. In cases where no signs of ovulation 
were observed up to day 20, the tests were discon- 
tinued. Blood samples were drawn from the antecubi- 
tal vein into heparinized tubes and immediately cen- 
trifuged to measure estrogen levels in plasma on the 
same day. The remaining plasma was stored at —20° C. 
for further measurements of LH, progesterone, and 
estrogen, as described below. Surgery was pro- 
grammed for any of the first 6 postovulatory days. 

Surgical procedures. Surgery included the following 
steps: (1) laparotomy; (2) ovarian inspection, to de- 
termine the occurrence of ovulation, the ovulatory 
side, and the number of ruptured follicles; (3) place- 
ment of five ligatures along the tube to divide the 
lumen into four equal compartments and prevent 
major displacement of the ovum during further ma- 
nipulation of the organ (Fig. 1); (4) salpingectomy of 
the ligated tube; (5) removal or ligation and sectioning 
of the contralateral tube; (6) enucleation of the corpus 
luteum; and (7) transfundal flushing of the endome- 
trial cavity. The latter procedure consisted of: manual 
compression of the cervix against the pubis, transfun- 
dal puncture reaching the endometrial cavity by means 
of an 18 gauge needle, injection of 3 to 4 ml. of saline 
solution, and aspiration in situ (Fig. 2). This flushing 
was considered successful when more than 50 per cent 


of the injected solution was recovered. c 

*The investigators from the Pontificia Universidad Católica 
de Chile do not belong to this Council and had no participa- 
tion in the clinical aspect or in the selection of patients. 
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Ovum search. The tubes were sectioned at the site of 
each ligature and each segment was flushed separately 
one to 10 times with 2.5 ml. of Tyrode solution. All 
flushings were distributed in embryologic culture dish- 
es and examined at low magnification to search for 
eggs. The eggs were photographed between slides and 
cover slips and subsequently used for other studies. 

Segments from which eggs had been recovered were 
fixed in 10 per cent formol buffer and processed with 
standard techniques for histologic identification. 

The corpora lutea were fixed and processed in the 
same way for histologic dating according to the method 
described by Corner.* The results of corpus luteum 
dating and their correlation with hormonal parameters 
will be reported elsewhere. 

Hormone assays. The frozen plasma samples of all 
patients who at the time of surgery had ovulated were 
used to determine LH, estrogen, and progesterone 
levels by radioimmunoassay (RIA). For each hormone, 
all plasma samples of each patient were run in dupli- 
cate in a single assay. Although the importance of 
analyzing ovum transport in relation to absolute hor- 
mone levels is recognized, this presentation is limited to 
examination of the location of ova in the genital tract in 
relation to the LH peak. The LH peak is defined here 
as the highest value obtained. Estrogen and proges- 
terone levels were used only to make sure that all cases 
included had a normal hormonal profile and to assist in 
identifying the day of the LH peak, whenever it was 
doubtful. 

The intervals between ovum recovery and the LH 
peak were determined and expressed in multiples of 24 
hours. In some cases, the day of LH peak could not be 
identified in this manner. In five cases, the basal levels 
of LH before the peak were not available because the 
highest level appeared in the first sample. We assumed 
these peaks to be well taken, since increasing proges- 
terone levels ensued in the same fashion, as observed in 
the other cases. Similarly, in one case, data were lacking 
on the basal level after the LH peak and, in this case, 
progesterone also rose after the highest level recorded. 
In another case, the highest value was identical on 2 
consecutive days. The second one was chosen as the LH 
peak because it was preceded by the highest estrogen 
level. 

LH was assayed by the double-antibody technique, 
as described by Midgley.? LH standard (LER 907), LH 
for iodination (LER 960), and antibody anti-LER 960 
batch No. 1*were supplied by the National Institute of 


Arthritis, Metabolic and Digestive Diseases, National 


Pituitary Agency. The second antibody, goat anti- 
rabbit gamma globulin, was obtained from CalBio- 
chem. Iodination was carried out by the chloramine T 
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LH Estrogen Progesterone 
mIU/ml pg/ml! ng/ml 
96 I 800 18- 
60 600 +6 
40 400 F4 
20 200 F2 





DAY OF CYCLE 


Fig. 3. Hormone levels of patients operated upon 72 hours 
after the LH peak. The estrogen and LH peaks coincide on 
day 10 followed by progesterone rise. Unbroken line, LH; 
dashed line, estrogen; dotted and dashed line, progesterone. 
Ovum recovered is shown in Fig. 4. 


method, as described by Bolton and Hunter.? Iodine- 
125 with a specific activity of 11 to 17 mCi per micro- 
gram was obtained from Amersham Searle. Plasma 
from men and midcycle plasma were used as low and 
high pools, respectively. The interassay coefficients of 
variation were 4.0 and 18.0 per cent, respectively 
(n = 8). The intra-assay coefficients of variation were 
16 and 13 per cent, respectively (n = 9). Assay sensitiv- 
ity was 0.56 mL.U. per tube. 

Immunoreactive estrogens were measured by RIA, 
as described by Edqvist and Johansson,’ except that the 
chromatographic step to separate estrone from es- 
tradiol was omitted. The antiserum against estradiol 
178 coupled to BSA in position 6 was a gift from Dr. E. 
D. B. Johansson, Uppsala, Sweden. Cross-reactivity 
with estrone was 30 per cent and cross-reactivity with 
estriol was 5 per cent. Intra-assay coefficient of varia- 
tion for the high pool was 6 per cent (n = 9) and for the 
low pool was 15° per cent (n= 16). Interassay 
coefficient of variation was 21.6 per cent (n = 33) for 
the high pool and 39.7 per cent (n — 33) for the low 
pool. Assay sensitivity was 28 pg. per tube. The estro- 
gen standard was estradiol-178 CalBiochem Grade A. 
Tritium-labeled estradiol-178 with °H in positions 2, 4, 
6, and 7, with a specific activity of 90 to 115 Ci per 
millimole, was obtained from New England Nuclear. 

Progesterone was measured by RIA, as described by 
Thorneycroft and Stone,* with an antiserum to 4- 
pregnen-1 l-alpha-ol-3,20-dione hemisuccinyl BSA pre- 
pared in rabbits. Interassay coefficients of variation 
were 20.5 per cent (n = 7) for the high pool and 18.6 
per cent (n — 7) for the low pool. The intra-assay 
coefficient of variation for the high pool was 12.8 per 
cent (n — 10) and for the low pool 16 per cent (n — 10). 
Assay sensitivity was 45 pg. per tube. Progesterone 
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Fig. 4. Ovum partially denuded recovered from AIJ 72 hours 
following the LH peak. Hormone levels shown in Fig. 3. 
(x350.) 


PLASMA LH mlU/mi 


-5 -4 A a. -1 0 *1 +2 +3 +h +5 
DAYS FROM LH PEAK 


Fig. 5. Mean plasma LH concentration in 54 ovulatory 
menstrual cycles. Vertical lines at each point: standard error 
of the mean. Numbers in parentheses: number of observa- 
tions. 


standard Grade 1 was obtained from CalBiochem. Tri- 
tiated progesterone labeled in positions 1, 2. 6, and 7, 
with a specific activity of 80 to 100 Ci per millimole, was 
obtained from New England Nuclear. 


Results 


Forty-one patients were discarded from the study for 
the following reasons: no corpora lutea present at 
surgery (7), no signs of ovulation up to day 20 (16), 
Fallopian tube pathology (4), ovarian cysts (5), inter- 
menstrual bleeding (2), sampling beginning after ovu- 
lation (4), voluntary dropout (3). 

Results obtained from the remaining patients are il- 
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Table I. Ovum recovery from Fallopian tube and 
endometrial cavity at different intervals following 
LH peak 







Ovum recovery 
(No. of eggs/no. of cases) 
Surgery 
(hr. after LH peak) 


24 9A... 0/3 


48 1/6 0/5 
72 11/19 0/17 
96 5/13 1/12 

120 0/6 2/3 

144 0/6 2/5 





Table II. Correspondence between surgical and 
anatomical segments of the Fallopian tube 





Anatomical segments 
. Surgical segments 
Distal quarter (2) | 2 — 
Distal middle quarter (10) 9 l 
Proximal middle quarter (5) l 4 


Proximal quarter (2) 2 





Table III. Distribution of eggs recovered from the 
Fallopian tube 







No. of eggs recovered 


Surgery (hr. 
after LH peak) 
24 2 l l — 
48 | l — — 
72 11 7 4 — 
96 5 3 — 2 
24-96 19 19(63.296) | 5(26.396)  2(10.5%) 





lustrated by one individual example shown in Figs. 3 
and 4. Fig. 3 shows the plasma levels of LH, estrogen, 
and progesterone of one patient operated upon 72 
hours following the LH peak. The ovum recovered in 
this case is shown in Fig. 4. 

LH plasma levels. A composite curve of LH plasma 
levels of 54 women operated. upon after ovulation is 
shown in Fig. 5. 

Ovum recovery. The 54 patients included had each 
only one ruptured follicle. The corpus luteum was in 
the right ovary in 30 patients and in the left ovary in 24. 
Fourteen ova were recovered from the first group and 
10 ova from the second. 

The distribution of cases and location of ova accord- 


ing to the interval between the LH peak and surgem, — 


are shown in Table I. While in all cases it was possible to 
flush each segment of the tube, the transfundal uterine 


He AE 


dkr A’ 


$ 

€ L4 ^ E , bd 

P E ] z - 4 

" E tale m A Wt S Ve - E "S 
UNE M Ze . a Ter TOU 


Volume 132 
Number 6. 


flushings were successful in 45 of the 54 cases. The 
percentage of ovum recovery shown in Table I is based 
on the number of successful flushings. — 

Twenty-four eggs were recovered from 54 women 
operated upon between 24 and 144 hours after the LH 
peak, yielding an over-all recovery rate of 44.4 per 
cent. | 

Nineteen eggs were recovered from the Fallopian 
tube between 24 and 96 hours and none at later inter- 
vals. Five were recovered from the uterus between 96 
and 144 hours after the LH peak and none at earlier 
intervals. 

The correspondence between the four surgical seg- 
ments of the tube in which ova were found and the 
anatomical segments is shown in Table II. 

Table III shows the distribution of eggs in the Fallo- 
pian tube according to the histologic identification of 
the segments. 

At all intervals most eggs were found in the ampulla, 
whereas only at 96 hours were eggs recovered from the 
isthmus. 

The histologic dating of corpora lutea from 54 
women operated upon between 24 and 144 hours after 
the LH peak showed that their ages ranged from day 2 
to day 5. 


Comment 


The results presented are in general agreement with 
previously published data on the hormonal profile of 
ovulatory cycles and with the conclusions drawn from 
previous studies on ovum transport in women. 

The main purpose of this work was to determine the 
location of ova in the genital tract of women at known 
intervals following the LH peak. The accuracy of these 
two determinations was limited by several factors: ( 1) 
Daily blood sampling can give an error of approxi- 
mately +12 hours in the timing of the LH peak. (2) 
The intra-assay coefficient of variation of 13 per cent 
for the high pool makes it possible to miss the real peak 
when two or more consecutive samples giving high val- 
ues do not differ between them by more than 26 per 
cent. This was so in seven cases in which the ovum was 
recovered and in one case in which the ovum was not 
recovered. When cases meeting this condition were 
excluded from Table I, the only significant change ob- 
served was that no eggs appeared in the uterine 
flushings earlier than 120 hours following the LH 


2— peak. (3) The location of ova was investigated in five 


€egments ofthe genital tract, namely, four portions of 
e Fallopian tube and the endometrial cavity. No at- 


” tempt was made to search for ova in the intramural 


portion of the tube or the cervical canal or the vagina. 
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(4) In 55.6 per cent of the cases it was not possible to 
locate the ova. Usually ova appeared in the first two 
flushings of a tubal segment, but in a few cases when 
cumulus cell masses but no egg appeared in the earlier 
flushings, repeated flushing of the segments finally 
yielded the egg. One egg was recovered in the tenth 
Hushing of a segment and failure to do so many 
flushings in all cases probably accounts for unrecov- 
ered eggs in some of them. 

Despite these limitations, the observations reported 
allow us to describe the normal transport of unfer- 
ülized eggs in the human subject in the following 
terms: Ovum pickup is completed shortly after ovula- 
tion, since ova can be recovered from the Fallopian 
tube at 24 hours following the LH peak. The ovum 
resides in the ampullar portion for the next 72 hours, 
probably moving back and forth, since during this 
period it can be recovered from any of the three most 
distal quarters of the tube. It seems that ova spend a 
very brief period traveling through the isthmus be- 
cause (1) they are seldom recovered from this segment, 
(2) they are recovered from this segment only at 96 
hours following the LH peak, and (3) at this same irf- 
terval they can be recovered also from the preceding 
segments of the tract as well as from the uterus. 

The earliest that ova can be recovered from the en- 
dometrial cavity is at 96 or 120 hours following the LH 
peak. The fact that ova were also recovered from the 
uterus at 144 hours implies that either some of them 
enter the endometrial cavity at later times due to re- 
tention in the intramural portion or all of them remain 
in the uterus for at least two additional days before they 
disintegrate or are expelled. The experimental design 
used here does not exclude either of these possibilities 
and it seems necessary to further investigate the time 
when ova appear in the endometrial cavity. 

According to other data,™!? ovulation occurs 16 to 
20 hours after the LH peak. Based on direct evidence 
derived from our own observations,'? which have been 
confirmed lately,? we are considering that in the 
human subject follicular rupture occurs around 17 
hours after maximum LH levels are attained. There- 
fore, in the present study ovum transport can be re- 
lated to ovulation by subtracting 17 hours from each 
interval between the LH peak and ovum recovery. 

The present data can serve as a baseline to assess the 
effect of hormones and drugs upon ovum transport by 
the human Fallopian tube in vivo. 


We thank Mrs. A. Brandeis and Miss C. Llados for 
performing progesterone and LH radioimmunoassays. 
The dedication of Mrs. E. Nufiez to perform the daily 
estrogen assay is gratefully acknowledged. 
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Uterine fibrolipoleiomyoma: Report of a case with 


discussion of histogenesis 


LOUIS H. HONORE, F.R.C.P.(C.) 
St. John’s, Newfoundland, Canada 


LiPOMATOUS TUMORS of the uterus are rare, with 
less than 100 cases recorded.' They usually occur as 
mixed lipoleiomyomas or fibrolipoleiomyomas and 
favor the corpus uteri.” These benign lesions are indis- 
tinguishable from typical leiomyomas in their clinical 
presentation and behavior; as a result, they are never 
diagnosed preoperatively. Their histogenesis is unre- 
solved and at least seven theories have been advanced.' 
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The fat cells have been proposed to arise from mis- 
placed embryonic mesenchymal cells? from lipoblasts 
migrating along uterine arteries and nerves,* and by 
direct metaplasia from smooth muscle cells.! The fol- 
lowing case of a fibrolipoleiomyoma is presented along 
with a discussion of its histogenesis. 


Case report 

A 40-year-old, multiparous woman, who had under- 
gone tubal ligation two years previously, presented 
with menorrhagia, stress incontinence, and dyspare- 
unia. The uterus was removed along with the dis 
tended tubal stumps and the endometriotic right ovary. 
The uterus, measuring 11 by 8 by 5 cm. and weighing 


180 grams, showed cervical elongation and diffuse 


symmetric enlargement of the corpus. At the right 
cornu, a 2 cm. submucosal tumor was seen, projecting 
shallowly into the cavity. On section, this tumor, which 





Fig. 1. Fibrolipoleiomyoma of uterus with clusters of mature fat cells. (Hematoxylin and eosin. 


Original magnification x52.) 
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Fig. 2. Tumor showing proliferating bands of smooth muscle (thick arrow), mature fat cells, and 
interstitial acellular collagen (thin arrow). (Hematoxylin and eosin. Original magnification x 210.) 


was discrete and easily shelled out, was firm, rubbery, 
and whorled but also showed an unusual diffuse, pale 
yellowish orange tinge. Microscopically, it was a leio- 
myoma with unusually abundant intercellular colla- 
gen (brought out by van Gieson’s stain) and diffusely 
scattered, variably sized clusters of large, benign, ma- 
ture fat cells (Fig. 1). The smooth muscle, collagen, and 
fat cells merged imperceptibly into one another (Fig. 
2). No morphologic transition was seen between the 
smooth muscle cells and the fat cells. 


Comment 


This tumor is a clear-cut fibrolipoleiomyoma and the 
intimate relationship of its three components favors 
derivation from a single precursor cell. Recently, indi- 
rect evidence was adduced for the “vascular” origin of 


the uterine leiomyoma’ and it was suggested, on the 
basis of experimental studies,® that the mother cell was 
the multipotential adventitial fibroblast. In addition to 
its basic fibroblastic potential, this cell has been shown 
to differentiate into the various components of the 
blood vessel, i.e., endothelium, pericyte, and smooth 
muscle," and into the fetal and adult adipocyte.” The 
fibrolipoleiomyoma can thus be considered as a tumor, 
expressing three basic potentialities of a single cell, 
namely, the adventitial fibroblast. Clearly, there are 
local and possibly systemic factors that dictate the 
forms of differentiation that this cell, once it has be- 
come neoplastic, will assume in any particular tumor. 
lissue culture studies with modern techniques are 
needed to solve these fundamental problems. 
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It’s 
revolutionized 
obstetrics. 


Let us show you why. 


Real-time ultrasound provides answers to questions in 
pregnancy that previously went unanswered until deliv- 
ery. The ADR Real-Time Scanner is being used daily by 
physicians in more than 500 hospitals and private prac- 
tices to confirm diagnoses, detect problems, date gesta- 
tion, assess fetal status and much more. Because ADR 
has far more clinical and technological experience than 
anyone else in our field, you can be assured of proven 
reliability, the latest advances in image quality and cone 
venience, and a professional training program. 

But you don't have to believe us—we want to show 
you. Return the coupon today —or call toll-free (800) 
528-1447—to request a video tape presentation or a 
clinical demonstration in your office. And ask us for the 
names of ADR customers in your area—they'll tell you 
how the ADR Scanner has revolutionized the practice of 
obstetrics for them. 
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ADR utrrasounp 


2224 South Priest Drive, Tempe, AZ 85282, (602) 968-7401 


Gentlemen: 

O Contact me to schedule a clinical demonstration 

Please send: 

CJ Additional information on the ADR Ultrasound Real-Time Scanner. 
O Your video tape presentation. 

O The name of an ADR customer in my area. 
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Address 
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Telephone RP 


European Headquarters: Kranzbuhler & Sohn, Solingen, West German 
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For Brief Summary, please see last page of this advertisement. 


The relationship of dopamine, prolactin, and 
Parlodel (bromocriptine mesylate) in amenorrhea/galactorrhea 
associated with hyperprolactinemia"* 
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The secretion of prolactin is regulated by complex hormonal and neuronal feedback 
mechanisms mediated by dopamine and/or prolactin inhibitory factors (PIF) 
from the hypothalamus. 

Excess prolactin may cause amenorrhea in two ways (keyed on diagram): 1) by 
interfering with the secretion of gonadotropin releasing hormone (GnRH), there- 
by preventing secretion of luteinizing hormone (LH) and follicle stimulating 
hormone (FSH); or 2) by blocking the action of LH and FSH at the gonadal level. 
Elevated prolactin levels also directly stimulate the mammary glands, resulting in 
galactorrhea (keyed [3] on diagram). . 


Parlodel (bromocriptine mesylate) activates dopamine receptors that 
inhibit prolactin secretion in essentially the same manner as endogenous 
dopamine and reduces elevated prolactin levels. 
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Clinical effectiveness in 
amennorhea/galactorrhea 
associated with hyperprolactinemia' 


Farlodel therapy was studied in 210 
patients withamenorrhea/galactorrhea 
associated with hyperprolactinemia* 
of whom 187 wereevaluatedfor efficacy. 
In light cf the usual findings with 


. Current therapies, the response to 


Parlodel (bromocriptine mesylate) was 
Impressive. 


CLINICAL IMPROVEMENT 

IN AMENORRHEA 

Reinitiation of menses (or pregnancy 
without first having mensest)was 
reported by 8076 of 187 patients after 
an average treatment time of 5.7 weeks. 


CLINICAL IMPROVEMENT 

IN GALACTORRHEA 

76% of 187 patients experienced clini- 
cally significant —75?6 or greater — 
reduction in galactorrhea, and 5896 
experienced complete cessation of milk 
secretion. The treatment time required 
fcr 75% reduction was 6.4 weeks, and 
that for complete cessation was 

12.7 weeks. 





romocript 
mesylate) 


TABLETS, 2.5 mg 


OVERALL CLINICAL 
EFFECTIVENESS 

63% of 187 patients experienced 
reinitiation of menses and at least 75% 
reduction in galactorrhea; 47% had both 
reinitiation of menses and complete 
cessation of milk secretion. 


CORRELATION OF CLINICAL 
RESPONSE WITH REDUCTION 
IN PROLACTIN LEVELS 
Improvement markedly correlated with 
reduction in serum prolactin levels. 
Maximum reduction of prolactin levels _ 
was achieved within the first four weeks 
of therapy, and reduced levels were 
maintained throughout therapy. 


*in the absence of demonstrable pituitary tumor. 
Not indicated in patients with normal prolactin 
levels. Safe use in pregnancy not demonstrated. 
Thus, not indicated in the management of 
infertility. 


tParlodel (bromocriptine mesylate) is not indicated 
in the management of infertility. 
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Dosage and administration 


e Start with one 2.5-mg tablet with the evening 
meal for three days; increase to one tablet with 
food in the morning and in the evening on the 
fourth day. The therapeutic dosage is one tablet 
two or three times daily with meals. 


* |f adverse reactions occur, temporarily reduce 
dosage. 


e Duration of treatment should not exceed six 
months. 


e Patients should be required to use contraceptive 
measures, other than the oral contraceptives, 
during treatment with Parlodel (bromocriptine 
mesylate). However, since patients often ignore 
this recommendation and since pregnancy may 
occur prior to reinitiation of menses, as an 
additional precaution, a pregnancy test is 
recommended at least every four weeks during 
the amenorrheic period and, once menses are 
reinitiated, every time a patient misses a 
menstrual period. 


e |f pregnancy occurs, treatment should be 
discontinued immediately. 


Contraindications: Sensitivity to any ergot alkaloids. 


Warnings: Since hyperprolactinemia with amenorrhea, 
galactorrhea has been found in patients with pituitary tumors 
(Forbes-Albright syndrome), a complete evaluation of the sella 
turcica is advisable before treatment with Parlodel® (bromocryp- 
tine mesylate). Although Parlodel therapy will effectively lower 
plasma levels of prolactin in patients with pituitary tumors, this 
does not obviate the necessity of radiotherapy or surgical pro- 
cedures where appropriate. If pregnancy occurs, treatment 
Should be discontinued immediately; safe use has not been 
demonstrated in pregnancy. Should not be administered to 
nursing mothers. Safety and efficacy have not been established 
in children under age 15. Although the incidence of congenital 





malformations and spontaneous abortions reported in human 
studies does not exceed that generally reported for such occur- 
rences in the population at large, the total number of pregnan- 
cies reported is an insufficient sample in which to detect any 
given birth defect; extrapolation of these data to a greater 
patient population would be statistically invalid. 


Precautions: Since treatment may result in restoration of fertil- 
ity, patients should be required to use contraceptive measures, 
other than the oral contraceptives, during treatment; however, 
since patients often ignore this recommendation and since 
pregnancy may occur prior to reinitiation of menses, as an 
additional precaution, a pregnancy test is recommended at least 
every four weeks during the amenorrheic period and, once 
menses are reinitiated, every time a patient misses a menstrual 
period. Parlodel therapy has been demonstrated to be effective 
in the short-term management of amenorrhea/galactorrhea 
only. Data are not available on the safety or effectiveness of its 
use in long-term continuous dosage, or in patients given 
repeated courses of treatment following recurrence of 
amenorrhea/galactorrhea after initial treatment. Recurrence 
rates are reportedly very high, ranging from 70% to 80% in 
domestic and foreign studies. 


Adverse Reactions: The incidence of adverse effects is quite 
high (68%) but these are generally mild to moderate in degree. 
Therapy was discontinued in approximately 675 of patients 
because of adverse effects. These in decreasing order of fre- 
quency are nausea 51%, headache 18%, dizziness 16%, fatigue 
8%, abdominal cramps 7%, lightheadedness 6%, vomiting 5%, 
nasal congestion 5%, constipation 3% and diarrhea 3%. A slight 
hypotensive effect may accompany Parlodel® (bromocriptine 
mesylate) treatment. The occurrence of adverse reactions may 
be lessened by temporarily reducing dosage to one-half tablet 
two to three times daily. 


Dosage and Administration: The therapeutic dosage Is one 
2.5-mg tablet, two or three times daily, with meals. Duration of 
treatment should not exceed six months. It is 

recommended that treatment commence with one tablet 
daily, increasing to a therapeutic dosage within the first 
week, to reduce the possibility of adverse reactions. 


How Supplied: Tablets, 2.5 mg, in packages of 30. 


Before prescribing or administering, see package 
insert for full product information SANDOZ 


SANDOZ PHARMACEUTICALS, EAST HANOVER, N.J. 07936 


the first clinically useful 
dopamine receptor agonist 


Parlodel 





me *ylate ) 


TABLETS, 2.5 mg 


(bromocriptine 


< 





H 


— aii 


pr 


Gonorrhea in pregnancy 


LAURA E. EDWARDS, M.D. 

M. ISMAIL BARRADA, M.D. 
ARLYN A. HAMANN, M.D. 

ERICK Y. HAKANSON, M.D. 
St. Paul, Minnesota 


OBSTETRICS 


Pregmancy complicated by gonorrhea was studied in 178 patients delivered of their infants over an 
eight-year period. There was an increased incidence of chorioamnionitis (p < 0.05) and intrauterine 
growth retardation (p < 0.05) in these patients when compared with matched controls. In 19 


patiemts with positive gonorrheal cultures at delivery, there was a significant increase in the 


incidence of premature rupture of membranes (p < 0.05), chorioamnionitis (p < 0.05), and 
prematurity (p < 0.05). Recurrence or persistence of positive cultures was found in 18 per cent of 
the patients with pregnancy gonorrhea. Two required hospitalization for intensive parenteral 
treatment when repeated attempts at outpatient management were unsuccessful. (AM. J. OBSTET. 


GYNECOL. 132: 637, 1978.) 


THE INCIDENCE of gonorrhea in the United States 
has been increasing steadily in recent years. Whereas in 
1971 there were 621,371 reported cases, 1,007,518 
were reported in 1976, representing a 61.4 per cent 
increment. With this increasing incidence, complica- 
tions secondary to gonorrheal infection as well as the 
appearance of penicillin-resistant strains are expected 
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to increase.! It is clear that gonorrhea is a serious con- 
temporary health problem. 

Specific information concerning the effects of gon- 
orrhea infection in pregnancy and, in particular, the 
untreated disease is relatively lacking. A number of au- 
thors?" have limited their studies to reporting the inci- 
dence of the disease in pregnancy (1 to 7.5 per cent) 
and to discussing the problems encountered with diag- 
nosis, treatment, and follow-up. Others” '* have noted 
a high incidence of puerperal morbidity in pregnant 
women who at delivery had not been treated. Hands- 
held and colleagues? found a strikingly high incidence 
of premature rupture of membranes (PROM) and 
chorioamnionitis in 12 women whose infants had dem- 
onstrated orogastric cultures positive for gonorrhea. 
Focusing attention on pregnancy outcome, Sarrel and 
Pruett" noted high abortion and prematurity rates in 
patients with symptomatic gonorrhea, while Hands- 
held and associates? found that prematurity occurred 
in 80 per cent of the infants with positive orogastric 
cultures. 

The purpose of this study is to define the effects of 
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Table I. Time of initial diagnosis of gonorrhea 
in pregnancy 


First trimester 50 28.1 
Second trimester 66 37.1 
Third trimester 47 26.4 
Intrapartum Tt 8.4 

Total 178 100.0 





antepartum and intrapartum gonorrheal infection on 
the course and outcome of pregnancy. 


Materials and methods 


The records of all 6,464 women who were delivered 
of their fetuses between January, 1970 and August, 
1977 at St. Paul-Ramsey Hospital were reviewed. Each 
of 178 women was found to have at least one positive 
culture for gonorrhea at some time during the course 
of pregnancy, and these constituted the study group. 

Each patient with gonorrhea was matched with at 
least two and not more than four control patients for 
age, race, parity, socioeconomic status, and time of de- 
livery. Matching patients whose dates of delivery were 
closest to those of the study patients were selected as 
controls. Pertinent data were extracted from the hospi- 
tal records of mothers and infants for both the study 
and control groups of patients. 

The difference in the frequency of the variables ana- 
lyzed in the study and control groups of patients was 
tested using the Mantel Haenszel test for number- 
matched multiples following chi-square distribution 
with one degree of freedom using its correction for 
continuity for low cell frequencies. 


Results 


The incidence of gonorrhea in pregnancy in this in- 
stitution during the study period was 2.75 per cent. 

The age distribution of the study group ranged from 
14 to 34 years, with a mean age of 19.8 years: 3.4 per 
cent were 15 years of age or younger, 96.6 per cent 
were 16 to 34 years of age, and none was over 35 years 
of age. Caucasian patients made up 51.1 per cent of the 
group, 33.7 per cent were black, 6.2 per cent were 
Spanish American, and 5.0 per cent were native 
American. Primiparous women made up 54.5 per cent 
of the sample, 43.8 per cent were multiparous with par- 
ities 1 to 4, and 1.7 per cent were grand multiparous. 

The times of the initial diagnosis of gonorrhea dur- 
ing pregnancy are shown in Table I. In addition to the 
15 patients for whom a diagnosis of gonorrhea was 
made at the time of delivery, four patients had positive 
cultures in both antepartum and intrapartum periods, 
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Table II. Frequency of positive cultures 





One positive culture 146 82.0 
Multiple positive cultures: 32 18.0 
Two 26 14.6 
Three 4 2.2 
Four l 0.6 
Five l 0.6 





making a total of 19 patients (10.7 per cent) with posi- 
tive cultures at delivery. 

The frequency of positive cultures is shown in Table 
II. One hundred forty-six patients had one positive 
culture. Thirty-two patients (18.0 per cent) had persis- 
tence or recurrence of positive cultures. Four patients 
had three positive cultures, one patient had four, and 
another had five positive cultures during pregnancy. 
The latter two patients were hospitalized for treatment 
with intravenous antibiotics because of persistently 
positive cultures after failure of repeated treatments on 
an outpatient basis. One fetus was delivered at term 
without complications. After three unsuccessful 
courses of treatment for the other mother, she was 
hospitalized and treated with intravenous antibiotics. 
However, despite these efforts she was delivered of her 


fetus prematurely; the infant developed neonatal sep- 


sis and the mother’s postpartum course was compli- 
cated by endometritis. 

Perinatal complications in patients with gonorrhea, 
occurring at any time during pregnancy, and, in their 
matched controls are compared in Table III. Chorio- 
amnionitis and intrauterine growth retardation oc- 
curred significantly more frequently in women who 
were found to have a positive culture at some time 
during the course of pregnancy. 

The frequency of perinatal complications in the 19 
patients with positive intrapartum cultures and their 
matched controls is shown in Table IV. Ten patients 
(52.6 per cent) received no prenatal care. The inci- 
dence of PROM, PROM over 24 hours, and chorio- 
amnionitis was significantly higher in the study group. 
One patient was lost to follow-up when at the time of 
admission, a culture taken from the laboring patient 
was reported to be positive for gonorrhea after she had 
been discharged on the second postpartum day. This 
patient was admitted six weeks later with signs arid 


symptoms of disseminated disease and Pim Red 
pustular skin rash, severe swelling and tenderness o 


her left ankle) which responded to intravenous penici 

lin therapy. Moreover, 12 of the 19 infants of mothers 
with gonorrhea at delivery (63.1 per cent) either devel- 
oped some perinatal morbidity or died compared to 
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Table III. Frequency of perinatal complications in pregnant women with gonorrhea and their matched controls 


No % 


Mothers with 
gonorrhea (178) 
LM jos d od qs s 









Maternal complications: 
All PROM 50 28.1 98 25.4 N.S. 
PROM >24 hr. 19 10.7 25 6.5 N.S. 
Chorioamnionitis 8 4.5 5 1.3 «0.05 
Puerperal morbidity 4 2.2 13 3.4 N.S 
Endometritis 5 2.8 11 2.8 N.S. 
Neonaial complications: 
Prematurity 22 12.3 35 9.1 N.S. 
IUGR 9 5.] 6 1.5 «0.05 
Sepsis other than gonorrhea: 
Proved 5 2.8 2 0.5 N.S. 
Suspected 7 3.9 9 2.3 N.S 
RDS 3 1.7 5 1.3 N.S. 
Congenital malformations 3 1.7 9 2.9 N.S. 
Perinatal death 5 2.8 6 1.5 N.S. 





Legend: IUGR, intrauterine growth retardation; RDS, respiratory distress syndrome; N.S., not significant. 


Table IV. Frequency of perinatal complications in pregnant women with intrapartum positive cultures and 
in their matched controls 








Mothers 
with gonorrhea 


at delivery (19) 









Controls (4 1) 


Maternal complications: 


All PROM (any duration) 12 63.1 12 29.3 «0.05 

PROM < 24 hr. 8 42.1 5 12.2 «0.02 

Chorioamnionitis 5 26.3 2 4.9 <0.05 

Puerperal morbidity 0 — 0 — 

Endometritis 0 — l 2.4 N.S. 

Disseminated gonorrhea l 5.3 0 — N.S. 
and arthritis 

Neonatal complications: 

Overall morbidity and death 12 63.1 12 29.3 N.S. 

Prematurity 8 42.1 5 12.2 <0.02 

IUGR 0 — 0 — 

RDS 2 10.5 0 — N.S. 

Positive orogastric cultures 5 26.3 0 — «0.01 
for gonorrhea 

Ophthalmia neonatorum 5.3 0 — N.S. 


l 
Perinatal mortality 2 


Legend: See Table III. 





29.3 per centof the matched controls. The incidence of 
prematurity was significantly increased in the gonor- 
rhea group (42.1 per cent compared to 12.2 per cent). 
Cultures were obtained from only 11 of the 19 infants 
born of mothers with positive intrapartum cultures, 
and seven of those (64 per cent) were positive for 

orrhe ur infants had positive gastric aspirates, 
and all four were treated with parenteral antibiotics 


opor pious only one of these four infants was symptoma- 


tic. Of the remaining three infants one developed oph- 
thalmia neonatorum with positive gonorrhea eye cul- 
tures, despite silver nitrate prophylaxis; another had 


positive ear cultures and was treated with penicillin and 
kanamycin; and the last infant had pustular skin lesions 
that demonstrated positive cultures and was treated 
topically. Two other infants had cultures that were 
positive for other pathogens and both were treated for 
sepsis. Only two infants were found to have negative 
cultures. 


Comment 

The results of this study have shown that infection 
with the gonococcal organism in pregnancy carries a 
significant risk to both mother and newborn infant, 
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particularly in instances where the disease is manifest 
in the intrapartum period. Women with intrapartum 
positive gonorrheal cultures showed a higher incidence 
of premature rupture of membranes. Charles and as- 
sociates’ and Sarrel and Pruett'? have also reported an 
increased incidence of prematurely ruptured mem- 
branes at delivery in women with untreated gonorrhea, 
although their rates were somewhat lower than those 
found in the present study. Handsfield and co- 
workers? reported 75 per cent incidence of prema- 
turely ruptured membranes in 12 women with positive 
cultures at delivery and 100 per cent in the five infants 
with positive orogastric aspirates. 

Prematurity was also markedly increased in women 
with intrapartum gonorrhea. This is in agreement with 
the findings of Handsfield and associates? who noted 
that 67 per cent of women with positive cultures at 
delivery were delivered of their infants prematurely. 

Since high rates of PROM, chorioamnionitis, and 
prematurity were observed in patients with positive in- 
trapartum cultures, it would seem reasonable to as- 
sume that infection with the gonococcal organism may 
have been the responsible factor. In spite of this, how- 
ever, the substantial majority of the patients studied 
were clinically asymptomatic and did not manifest in- 
creased incidences of these complications when com- 
pared to their matched controls. This attests to the ef- 
fectiveness of the cervix and in particular, the chorion 
as barriers to invasion by the gonococcal organism, in 
addition to the bacteriostatic effect of the amniotic 
fluid" should the organism penetrate membranes. 
However, should these barriers be violated, possibly as 
a result of intrinsically susceptible membranes,” seri- 
ous complications are likely to follow such as the five- 
fold increase in the frequency of chorioamnionitis ob- 
served in our patients and the colonization with the 
gonococcal organism of seven of the 11 neonates 
studied. 

Disseminated gonococcal infection and gonococcal 
arthritis in pregnancy are quite rare, with a reported 
incidence of 0.04 per cent.? In the present study the 
incidence was 0.03 per cent. Of the 21 women with 
disseminated disease in the childbearing age who were 
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admitted to this institution during the study period, 
only two (9.5 per cent) were pregnant. This is much 
lower than the incidence reported by Taylor and col- 
leagues,'? who found that of all cases of gonococcal 
arthritis, 28 to 50 per cent occurred in pregnancy. 
Based on these figures it has been speculated that 
pregnancy predisposes a patient to dissemination of 
infection probably as a result of changes in endocervi- 
cal pH, increased vascularity, or changes in the hor- 
monal composition of endocervical fluid. Our findings, 
however, do not seem to support these speculations; if 
these were true, one would have expected to observe 
fewer cases of asymptomatic disease in the antepartum 
period and many more cases of symptomatic intrapar- 
tum infection. 

The increased incidence of intrauterine growth re- 
tardation (IUGR) in infants whose mothers had an- 
tepartum positive cultures may have been a chance oc- 
currence. However, the finding does raise the distinct 
possibility that intrauterine fetal infection may develop 
in the absence of prematurely ruptured membranes or 
clinically evident chorioamnionitis. Support for this 
theory may be gained by the observation that one pa- 
tient in this study developed signs and symptoms of 
disseminated gonorrhea in the second trimester of her 
pregnancy and was delivered of a borderline IUGR 
infant at 38 weeks’ gestation. 

Almost all patients with gonorrheal infection are 
asymptomatic, affirming the need for obtaining rou- 
tine cultures at initial prenatal evaluation and in the last 
weeks of pregnancy. The importance of follow-up cul- 
tures after initial treatment is also demonstrated by the 
fact that 18.0 per cent of the study patients had persis- 
tent recurrence of positive cultures after initial treat- 
ment. Since significant perinatal complications are as- 
sociated with positive cultures at the time of delivery, 
identification of infection and prompt treatment are 
desirable in order to prevent the possibility of adverse 
consequences for both the mother and her infant. 


The authors express thanks to John Edwards, B.A., 
Nancy Peterson, B.A., John E. Connett, Ph.D., and 
Sheila Hurley for their assistance in data collection and 
statistical analysis. 
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Induction of labor with oral prostaglandin E» in 
normal and high-risk pregnancies 


GEORGE H. NELSON, Pu.D., M.D. 
C. I. "-BRYANS; ja, M.D. 
Augusta, Georgia 


There were 153 oral prostaglandin (PG) E; inductions attempted in 149 patients. For various reasons 
nine cases were dropped from the study. Of the remaining 144 induction attempts, 96 were judged 
successful, with a success rate of 67 per cent. Details of these inductions are presented, including 
summaries of three patients with uterine hypertonus and three with uterine hyperstimulation. As a 
rule, the labor pattern established with oral PGE; was effective and indistinguishable from normal 
spontaneous labor. After review of the data we feel that induction of labor with oral PGE; is no more 
hazardous to mother or infant than with other oxytocic agents. In our opinion oral PGE; offers the 
obstetrician an additional means for induction of labor in normal and high-risk pregnancies. The 

need for close observation of the progress of labor during PGE, inductions is emphasized. 


(AM. J. OBSTET. GYNECOL. 132: 642, 1978.) 


IN A PREVIOUS communication! we reported our re- 
sults in 49 oral prostaglandin E, (PGE;) inductions 
and compared these with data from an equal number 
of intravenous oxytocin inductions. We have now ex- 
tended our PGE; series to 153 and it is the purpose of 
this communication to summarize our experience with 
oral PGE, for induction of labor. 


Materials and methods 


A description of the PGE, tablets, the dosage 
schedule, and the definitions of successful and failed 
induction have been reported previously.' 

A total of 153 inductions have been attempted in 149 
patients, with four patients receiving two induction at- 
tempts on separate days. Of these, nine were dropped 
from the study for the reasons given in Table I. This 
report is concerned with the remaining 144 inductions 
which were carried to a point where a determination of 
success or failure could be made. 
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The indications for induction are listed in Table II. 


The gestational ages are shown in Table III. 


Results 


The over-all success and failure rates are shown in 
Table IV. As can be seen, the success rate was 67 per 
cent. 

Some characteristics of the patients include the fol- 
lowing: (1) in the successful inductions the mean 
(range) age and weight were 24.1 (14 to 43) years and 
165 (96 to 266) pounds; (2) in the failed inductions the 
age and weight were 24.6 (15 to 42) years and 183 (105 
to 271) pounds. Characteristics of the inductions are 
presented in Table V. 

In the entire series, there were 48 failed inductions 
and the reasons for discontinuing the PGE, are listed in 
Table VI. 

The relationship between rupture of membranes 
and outcome is presented in Table VII. As would be 
expected, rupture of membranes at the start of the 
induction was associated with a high success rate. It 
is also apparent that in a majority of the failed induc- 
tions, the membranes were still intact at the end of the 
procedure. 

The relationships between gravidity, Bishopeggore, 
and body weight and outcome are shown in Figs. 1, 2 
and 3, respectively. It is apparent from these data tha, 
the variable most associated with outcome is Bishop 
score. Gravidity has the least association. 

The relationships between gravidity and duration of 
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Table I. Induction attempts dropped from study 


Rh neg. sensitized—daytime delivery desired — l 
cesarean section 

CPD—cesarean section l 

Patients refused to complete protocol 2 

Transverse lie—cesarean section l 

Prolapsed cord—cesarean section l 

Acute anxiety attack l 

In good labor with PGE». Inadvertently switched to l 
oxytocin 

Labor with PGE,. However, failed to progress. Induc- 1 
tion stopped. Next day good labor with PGE,. 
Became completely dilated. CPD, cesarean section. 

Total 


«| 





Table II. Indications for PGE, induction 


Hypertensive disease 
Elective induction (geographic) 
Postterm (42 weeks or more) 
PROM 
Rh sensitization 
Diabetes and hypertensive disease 
Hypertensive disease and postterm 
Diabetes 
PROM and hypertensive disease 
PROM and postterm 
Fetal death 
Postterm and feta! death 
Diabetes and fetal death 
PROM, hypertension, and postterm 
Nephrotic syndrome 

Total l 


n> A 
0 O © 


TERT 


A 
A 


induction and between Bishop score and duration are 
depicted in Figs. 4 and 5. Contrary to most other 
studies, the duration of induction in the primigravid 
patients was not very different from that in the mul- 
ugravidas. As would be expected, the duration of in- 
duction tends to be shorter when the Bishop score is 
hagher. 

Table VIII shows the Apgar scores of liveborn 
infants of successful PGE, inductions with vaginal de- 
livery. 

Tables IX and X list the side effects which were en- 
countered. As previously reported by other inves- 
tigators and by us, nausea, vomiting, and diarrhea are 
the most commonly encountered side effects. 


Comment 


The over-all success rate of 67 per cent is similar to 
those of previous reports in the literature.2-'* How- 
éver, other *nvestigators have used various dosage 
schedules, different requirements for rupture of 


- "membranes, and different standards for success or 


failure. Therefore, it is difficult to compare accurately 
the various reports. 






Gestational 





age (wk.) 
42 or > 30 3 
40-41 53 81 
38-39 38 42 
36-37 15 9 
34-35 5 3 
32-33 l ] 
30-31 ] l 
<30 t = 
Total 144 141 


*No pediatric estimate of gestational age in three stillbirths. 


Table IV. Over-all outcome of PGE, inductions 


Success: 96 
Delivered vaginally 93 
Completely dilated—CPD— 3 
cesarean section 

Failure: 48 
Subsequent delivery with 34 
oxytocin 
Subsequent spontaneous 3 P 
delivery 
Cesarean section pt 

Total 144 





As we previously reported, in these studies the resi- 
dent responsible for the induction was at liberty to rup- 
ture the membranes when he considered it appropriate 
to do so. The membranes were not ruptured at any 
specified time nor at any specific degree of cervical dila- 
tation. As can be seen in Table VII, failure to rupture 
the membranes was associated with a considerable 
number of failed inductions. 

From Fig. 3 it would appear that the success rate is 
higher in the smaller patients. Perhaps the dosage 
should be increased in the larger women. No relation- 
ship was seen between success rate and maternal age. 

As can be seen in Table V, 106 patients developed a 
satisfactory labor pattern, 35 had intermittent uterine 
contractions but did not have satisfactory labor, and 
three patients had no definitive uterine contractions. 
As a rule the labor pattern established with PGE, was 
indistinguishable from that of normal spontaneous 
labor. The patients who did not have any contractions 
are summarized as follows: 

Patient No. 1 was an 18-year-old primigravida with 
severe hypertension, congestive heart failure, and 
renal failure, weighing 177 pounds, at 31 weeks’ gesta- 
tion, who received a total of 8.0 mg. of PGE». After 8 
hours of PGE; the patient was started on oxytocin but 
failed to develop satisfactory labor and the induction 
was terminated. The following day a second induction 
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Table V. Characteristics of inductions 
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Labor: 
No uterine contractions 3 0 3 
Uterine contractions but not 35 0 35 
satisfactory labor 
Satisfactory labor 106 96 10 
Time (min.): 
From start of medication to first con- 78 67 100 
traction, mean (range) (5-300) (5-240) (10-300) 
141 inductions 45 inductions 
From start of medication to satisfactory 206 203 235 
labor, mean (range) (30-630) (30-630) (120-360) 
106 inductions 10 inductions 
From start of medication to delivery — 432 — 
(successful inductions), mean (range) (59-951) 
From start of medication to discontinua- — — 488 JA 
tion (failed inductions), mean (range) (240-720) 
Medication (mg.): 
From start to first contraction, mean 1.01 0.83 1.40 
(range) (0.5-6.5) (0.5-3.5) (0.5-6.5) 
141 inductions 45 inductions 
From start to satisfactory labor, 2.92 2.82 3.85 
mean (range) (0.5-8.0) (0.5-8.0) (1.0-6.5) 
106 inductions 10 inductions 
From start to delivery (successful — 5.60 — 
inductions), mean (range) (0.5-16.5) 
: From start to discontinuation (failed ner - 9.00 
inductions), mean (range) (3.5-14.0) 
Total 144 96 48 





Table VI. Failed inductions—reasons for 
discontinuing PGE, 


Patients with unsatisfactory labor: 


Alone 35 During induction 80 10 
Plus diarrhea l Unruptured at ter- 34 34 
Plus nausea, vomiting, diarrhea l mination of in- 
Plus hypertonic contractions f’ duction ic DÀ 
Total 38 Total 144 48 
Patients with satisfactory labor: 
Failure to progress 5 
Failure to progress plus diarrhea l Table VIII. Apgar scores in successful inductions 
Failure to progress plus vomiting ] with vaginal delivery 
Nausea, vomiting, diarrhea l 
Diarrhea , l Apgar scores 
Hyperstimulation of uterus ES | 
Total 10 





Table VII. Relationship between rupture of 
membranes and outcome of induction 









Membranes ruptured 


Before induction 


30 26 4 87 


attempt with oxytocin failed. On the next day the pa- 
tient was delivered by cesarean section. 

Patient No. 2 was a 21-year-old primigravida with 
pre-eclampsia, weighing 231 pounds, at 36 weeks’ ges- 


| minute 0(0%) 2(2%) 4(4%) 16(18%) 69 (76%) 


5 minutes 0(0%) 0(0%) 10%) 4 (4%) 86(95%) 





Two days later she was delivered vaginally after 11 
hours of oxytocin infusion. 


tation, who received 9.5 mg. of PGE». After 8 hours of 
PGE, the patient was returned to her room. On the 
- following day a second PGE, induction was attempted. 


Patient No. 3 was an 18-year-old primigravida with 1 
pre-eclampsia, weighing 183 pounds, at 4? weeks’ ges-e 
tation, who received 9.5 mg. of PGE». After 8 hours of | 
PGE», the patient was started on intravenous oxytocin, = 
responded well, and was delivered vaginally 6 hours N 


^ 


She had uterine contractions but did not develop a sat- 
isfactory labor pattern and the induction was stopped. 
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No. of attempts above each bar 
80 
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GRAVIDITY 


Fig. 1. Relationship between gravidity and outcome of in- 
duction. 


later. Although this patient had no real uterine con- 
tractions while taking PGE;, the cervix dilated from 1 
to 2 cm. during this period. Perhaps the PGE, had a 
direct softeming action on the cervix as has been re- 
ported. Many of our residents had the definite clinical 
impression that during some PGE, inductions the cer- 
vix ripened and softened despite what seemed to be a 
poor labor pattern. 

Concerning the above three patients we have no ex- 
planation of the failure of the uterus to respond to 


what should have been adequate stimulation with 
PGE;. 


As can be seen in Table IX, there were three cases of 


uterine hypertonus and three cases of hyperstimula- 
tion. In each group two cases were judged successful 
inductions and one a failure. Further details of the pa- 
tients with hypertonus are as follows: 

Patient No. 1 was a 23-year-old woman, gravida 3, 
with rheumatic heart disease, weighing 150 pounds, at 
42 weeks’ gestation, who received hourly doses of PGE, 


of 0.5, 0.5, 1.0, 1.0, and 1.0 mg. After about 4 hours of 
normal labo- and 55 minutes after the last dose of 


PGE;, she had a sustained contraction which lasted 
about 10 minutes. No further PGE, was given. She 
continued in good labor and delivered 73 minutes after 
this episode. The infant had Apgar scores of 9 and 10 
and had a ncrmal neonatal course. The induction was 
judged a success. 

Patient No. 2 was a 29-year-old woman, gravida 4, 
itl postmasarity, weighing 220 pounds, at 43 weeks' 
gestation. She received 0.5 mg. of PGE, followed in | 
"hour by 0.5 mg. One hour later, without any labor, she 
had an unexplained episode of fetal bradycardia. The 
fetal heart rate dropped to 90 for approximately 12 
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Fig. 2. Relationship between Bishop score and outcome of 
induction. 
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Fig. 3. Relationship between body weight and outcome of in- 
duction. 


minutes. The scheduled dose of PGE, was omitted. 
Approximately 30 minutes following the bradycardia 
she started into labor and 1 hour following the 
bradycardia she was given 1.0 mg. of PGE, followed in 
I hour by 1.5 mg. At that time she was having about 
one contraction per 10 minute period. Forty-five min- 
utes later she had a uterine contraction lasting 4 min- 
utes. The fetal heart rate dropped to 60. This was fol- 
lowed by three prolonged contractions lasting 2, 2.5, 
and 4 minutes each. PGE, was discontinued and labor 
diminished. She was then started on intravenous 
oxytocin and there was one episode of a prolonged 
contraction and several episodes of variable decelera- 
tion. At delivery there was noted to be a true knot in 
the cord. Apgar scores were 6 and 9 and the infant did 
well. This was judged a failed PGE, induction. 
Patient No. 3 was a 19-year-old woman, gravida 2 


, 
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10 No. of deliveries above each bar 


25 


26 
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Fig. 4. Relationship between gravidity and duration of induc- 
tion in successful vaginal deliveries. 


Table IX. Side effects 


No. % 
None 84 58 
Nausea only 3 2 
Vomiting only 12 8 
Diarrhea only 19 13 
Nausea and vomiting 4 3 
Vomiting and diarrhea 7 5 
Nausea and vomiting and diarrhea 3 2 
Tumultous terminal labor 2 l 
Nausea and vomiting and tu- 2 l 

multous terminal labor 

Uterine hypertonus 3 2 
Uterine hyperstimulation 3 4 
Tachycardia l l 
Headache l ] 


Table X. Gastrointestinal side effects 


Total 50 35 
Nausea 12 8 
Vomiting 28 19 
Diarrhea 29 20 





with premature rupture of membranes, weighing 96 
pounds, at 36 weeks’ gestation. She was given hourly 
doses of PGE, of 0.5, 0.5, and 1.0 mg. She went into 
labor about 30 minutes after the first dose of PGE, and 
was having about one contraction per 10 minute 
period. Thirty minutes after the last dose of PGE, she 
had a sustained uterine contraction lasting approxi- 
mately 10 minutes. The fetal heart rate dropped to 70. 
No further PGE, was given. She continued on in good 
labor with no problems and was delivered vaginally 5 
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hours NO.OF DELIVERIES ABOVE EACH BAR 
lo 19 


30 29 


0-4 5-6 7-8 9-1I 
BISHOP SCORE 


Fig. 5. Relationship between Bishop score and duration of 
induction in successful vaginal deliveries. 


hours after this episode. The infant had Apgar scores 
of 8 and 9 and did well. This was considered a success- 
ful PGE, induction. 

Detailed summaries of the patients with uterine 
hyperstimulation are as follows: 

Patient No. 1 was a 16-year-old primigravida with 
premature rupture of membranes, weighing. 131 
pounds, at 37 weeks' gestation. She received hourly 
doses of PGE, of 0.5, 0.5, 1.0, 1.5, and 1.5 mg. She 
began having uterine contractions about 30 minutes 
after the first dose of PGE». The progress of labor was 
normal during the period of PGE, administration. Be- 
ginning about 45 minutes after the last dose of PGE, 
the frequency of uterine contractions exceeded five per 
10 minute period and the fetal heart rate dropped to 
90 and 72 on two occasions. She was delivered vaginally 
70 minutes after the last dose of PGE». Apgar scores 
were 6 and 8. The infant had an uneventful neonatal 
course. In retrospect, this patient was in good labor at 
the time of the last dose of PGE, and the dosage should 
have been reduced. This was judged a successful PGE, 
induction. 

Patient No. 2 was 22-year-old primigravida with 
chronic hypertension and superimposed pre-eclamp- 
sia, weighing 123 pounds, at 41 weeks' gestation. She 
received hourly doses of PGE, of 0.5, 0.5, 0.5, 0.5, 0.5, 
1.0, and 1.0 mg. She began having uterine contractions 
30 minutes after the first dose of PGE; and had normal 


progress of labor during the period of PGE, admmis- 
e 


tration. Approximately 30 minutes after the last dose 


of PGE, she began having very frequent utérine * 


contractions—as many as eight contractions per 10 
minute period. No further PGE, was given. Then for a 
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period of about 30 minutes the frequency of contrac- 
tions decreased to about three per 10 minutes. Then 
without farther medication the frequency increased 
again to a5out seven or eight contractions per 10 min- 
utes. Durmg this time there was no evidence of fetal 
distress. She continued in good labor over the next 
several hcurs with intermittent episodes of increased 
frequency of contractions. She was delivered vaginally 
72 hours after the last dose of PGE,. Apgar scores 
were 9 and 10 and the neonatal course was normal. 
This was considered to be a successful PGE, induction. 

Pauent No. 3 was an 18-year-old primigravida with 
gestationa. diabetes, weighing 147 pounds, at 39 weeks’ 
gestation. She was given hourly doses of PGE, of 0.5, 
0.5, 1.0, and 1.5 mg. She began having uterine con- 
tractions about 30 minutes after the first dose of PGE, 
and in retrospect was in good labor at the time she 
received the 1.5 mg. dose. This should probably have 
been kept at 1.0 mg. or even reduced to 0.5 mg. Ap- 
proximately 30 minutes after the last dose of PGE, she 
began having uterine hyperstimulation, with as many 
as eight contractions per 10 minute period. No further 
PGE, was given. After approximately 1 hour the fre- 
quency diminished to three to four per 10 minutes and 
she appeared to be in good labor. Gradually over the 
next several hours her labor diminished and uterine 
activity ceased approximately 7 hours after the last 
dose of PGE2. Because of the episode of hyperstimula- 
tion it was elected not to restart the PGE, and this was 
judged a failed induction. An oxytocin induction was 
attempted the following day and failed. A second 
oxytocin induction attempt was unsuccessful 2 days 
later. Five days later she went into spontaneous labor 
and delivered vaginally without stimulation with any 
oxytocic agent. Apgar scores were 7 and 10 and the 
infant had a normal neonatal course. 

It should be emphasized that in the majority of pa- 
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tients the quality of labor was satisfactorily evaluated 
and the dosage of PGE; adjusted appropriately. How- 
ever, the above cases illustrate the need for close obser- 
vation of the progress of labor with PGE, as with any 
other oxytocic agent. 

As can be seen in Tables IX and X, the most fre- 
quently encountered side effects were gastrointestinal- 
tract related. Although nausea, vomiting, or diarrhea 
occurred in 50 patients, these symptoms were severe 
enough to be a reason for discontinuing the PGE, in 
only six patients. In two of these six patients the symp- 
tomatology was such that it was the main reason. Con- 
cerning the other four, two had unsatisfactory labor 
and two failed to progress despite what was considered 
to be satisfactory labor. | 

The relationship between ruptured membranes and 
outcome of the induction is clearly demonstrated in 
Table VII. As mentioned previously,' as a rule the 
membranes were ruptured after a satisfactory labor 
pattern was established and the head became engaged. 
In the cases of failed induction with unruptured mem- 
branes (34 out of 48 failed inductions) it was the deci- 
sion of the resident managing the induction that rup- 
ture of membranes was not indicated. 

As seen in Table VIII the distribution of Apgar 
scores of infants born vaginally with successful PGE, 
inductions appears quite normal for a group of 91 de- 
liveries, many of which were high-risk pregnancies. In 
our previous report! we compared Apgar scores from 
PGE, and oxytocin inductions and found no differ- 
ence. Although no detailed study was done on the 
newborn infants in the nursery, there was nothing un- 
usual with these babies to suggest that PGE, induction 
was any more hazardous than delivery by other means. 

The authors are greatly indebted to Dr. Melvin L. 
Noah and the Upjohn Company for supplying the 
PGE, tablets and their general support of the project. 
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Polyamines in amniotic fluid, plasma, and urine 


during normal pregnancy 
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Polyamines have been implicated as markers of cell kinetic parameters. Putrescine and spermine 
were elevated in the urine of women with normal pregnancies. Particularly striking was the over 
75-foid increase in spermine excretion. Putrescine was more than twofold that found for normal 
women. In several patients followed serially during pregnancy to assess the temporal pattern of the 
urinary excretion of polyamines, it was found that the highest levels of all three polyamines occurred 
at 12 weeks of gestation. In amniotic fluid, putrescine was higher prior to 30 weeks of gestation 
whereas spermidine was significantly higher at or beyond 30 weeks of gestation. Spermine was 
relatively high in both groups. Studies are ongoing to assess whether alterations from these 
normally elevated patterns will occur in the fluids of pregnant women at high risk for abnormal fetal 


development. (Am. J. OBSTET. GYNECOL. 132: 649, 1978.) 


THE CORRELATION of elevated polyamine synthesis 
with rapid growth phenomena has been well estab- 
lished.' The polyamines, spermidine and spermine, 
and their precursor, putrescine, have been shown to 
play early roles in rapid tissue growth.'^? It has recently 
been reported that this correlation may be related to 
the ability of ornithine decarboxylase, the rate-limiting 
enzyme in polyamine biosynthesis, to also act as an ini- 
tiation factor for RNA polymerase I, the enzyme re- 
sponsible for ribosomal RNA synthesis.* ° 

An early study’ reported considerable putrescine 
and spermidine synthesis both in uterine decidual tis- 
sue of the rat and in embryonic and fetal rat tissues. To 
date, polyamme synthesis has been documented in all 
embryonic tissues assayed.*~'' In instances of the most 
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rapid growth, polyamines reach concentrations that 
exceed 5 mM. Importantly, maximum polyamine ac- 
cumulation in the fetal rat was noted to precede maxi- 
mal RNA values in the fetus by several days.’ 

Significant polyamine concentrations also were dem- 
onstrated in the amniotic fluid of the rat.’ Several days 
prior to parturition, all polyamine levels decreased. 
Spermidine was not detectable in amniotic fluid at days 
19 and 20, whereas significant concentrations were 
present at earlier times. 

The present study was undertaken to determine 
polyamine levels in amniotic fluid, plasma, and urine of 
normal pregnancy women. 


Materials and methods 


Collection of amniotic fluid, urine, and plasma. 
Amniotic fluid samples were obtained by transabdomi- 
nal amniocentesis following B-mode ultrasound scan- 
ning to determine the relationships between the fetus, 
the placenta, and the amniotic fluid. Early samples 
were obtained from either patients requiring prenatal 
diagnosis for genetic reasons or patients undergoing 
clective interruption of pregnancy. Samples obtained 
from the mid trimester were from patients followed for 
Rh sensitization who were subsequently delivered of 
normal, healthy infants. Third trimester samples were 
available from patients undergoing amniocentesis to 
document fetal maturity or at the time of elective re- 
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Table I. Polyamine levels in fluids of normal women and normal pregnant women* 








No. of Putrescine Spermidine Spermine 
| individuals (ug/mg. creatinine) ( ug/mg. creatinine) (ug mg. creatinine) 





Normal urine 10 2.5 * 0.8 14+ + 0:5 0.05 + 0.007 
Pregnant urine 60 54.2 1.31 2.0 + 0.9 $.12 1.51 
Normal plasma 10 0.23 + 0.1 0.29 + 0.1 <0.01 
Pregnant plasma 15 0.51 + 0.21 0.52 + 02 0.34 + 0.21 
Amniotic fluid 230 0.96 + 0.2 0.38. 0.2 0.76 + 0.2 


*Twenty-four-hour urine specimens were obtained for 60 women from 16 to 38 weeks of gestation. Controls were age matched 
to minimize any age variations in polyamine excretion. Plasma samples were obtained over the same gestational range as were 


samples of amniotic fluid. Each value represents the mean + S.E.M. for the number of individuals indicated. 


*Data differ from controls (p < 0.05). 
iData differ from controls (p « 0.001). 


peat cesarean sections. In no case was any patient sub- 
jected to amniocentesis solely for the purpose of this 
study. Consequently, serial values were available from 
only a few patients. Nonetheless over 200 samples of 
amniotic fluid were used to calculate the average values 
for different periods of gestation. 

Plasma and amniotic fluid were collected and im- 
mediately stored at —76° until analysis. A 3 to 5 ml. 
sample of plasma was treated with an equal volume of 
cold 10 per cent trichloroacetic acid, and the proteins 
were allowed to precipitate for 30 min in an ice bath. 
The sample was centrifuged; the supernatant fluid was 
decanted; the pellet was resuspended in 1 ml. of 10 per 
cent trichloroacetic acid and recentrifuged; the super- 
natant was added to the previous wash. This procedure 
resulted in 95 to 100 per cent recovery in the superna- 
tant of free and conjugated polyamines. The trichloro- 
acetic acid was removed with ether washes, and the 
sample was hydrolyzed for 14 to 16 hours at 100° in 
6N HCI. After hydrolysis, the sample was centrifuged, 
transferred, and evaporated. The residue was recon- 
stituted in 150 ul of 0.1N HCl and a 75 wl aliquot 
was loaded on the analyzer. Sample size and relative 
peak area for putrescine cadaverine, diaminopropane, 
spermidine, and spermine were linearly related over 
the range of 0.05 to 20 nmoles. 

The 24 hour urine specimens were collected in plas- 
tic bottles containing 10 ml. of concentrated HCl and 
refrigerated between collections. An aliquot from each 
collection was filtered through a Millipore filter (0.22 
i.m pore size) and a 2 ml. sample was hydrolyzed for 14 
to 16 hours at 110? in 6N HCI, then centrifuged, trans- 
ferred, and evaporated. The residue was reconstituted 
in 250 ul of 0.1N HCl, and 50 pul were loaded on the 
amino acid analyzer. Expression of the data as micro- 
grams per milligram of creatinine corrected for in- 
complete collection. When the time span of collection 
was uncertain or the standard creatinine clearance was 
reduced by 50 per cent or more, samples were dis- 


carded. It was found that total urinary creatinine per 
day was very consistent in individuals. 

Cation exchange analysis procedure 

for polyamines. 

Analyzer. A Durrum D-500 amino acid analyzer 
(Dionex Corp., Sunnyvale, California) equipped with a 
fluorescence detector assembly with a 2 mm. path- 
length flow cell was used for polyamine analyses. All 
sample functions, including injection and peak area 
analysis, were done by a PDP8/M computer (Digital 
Equipment Co., Maynard, Massachusetts). As many as 
80 sample cartridges can be loaded for automatic 
analysis and injection. 

Resin. The column contained a Durrum cation ex- 
change resin, divinyl benzene polystyrene polymer, 16 
per cent cross-linkage, with a bead diameter of 10 + 1 
um, packed to a height of 11.5 cm. in a stainless steel 
column with a 1.7 mm. internal diameter. 

Buffers. The stock buffer solution (Buffer 3R) con- 
sisted of 2.4M potassium chloride (KCl), 0.09M potas- 
sium citrate (KCit), and 5 ml. of thiodiglycol per liter of 
double-deionized distilled water. The pH was adjusted 
to 5.6 with concentrated HCl. Buffer 2R: Stock buffer 
was diluted to 1.9M KCI and 0.07M KCit. Buffer 2L: 
Stock buffer was diluted 1:2 and contained 1.2M KCl 
and 0.035 M KCit per liter. Buffer 1L: Stock buffer was 
diluted 1:5 and contained 0.5M KCl and 0.02M KCit 
per liter. Buffers were filtered through a Millipore 
filter (47 mm. diameter, 0.45 um pore size) before use. 

Fluorescent reagent. O-Phthalaldehyde was obtained 
from Aldrich Chemical Co. (San Leandro, California) 
and prepared in the following manner. One liter of 
borate buffer, pH 10.4, was prepared by adding 25 


Gm. of KOH to 800 ml. of deionized water. Boric acid . 


was added to the KOH solution until the pH was 
10.4 + 0.1. Deionized water was added to adjust the 
volume to 1 L. The following chemicals were then 
added to the borate buffer: 4.5 ml. of 2-mercaptoetha- 
nol (Sigma Chemical Co., St. Louis, Missouri), 2 ml. of 
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Fig. 1. Polyamines in the urine of women with normal preg- 
nancies as a function of weeks of gestation. Each point is the 
mean of at least five separate women. See "Methods" for de- 
tails of urine collection. 


BRIJ (30 per cent solution) (Pierce Chemical Co., 
Rockford, Illinois), and 5.8 Gm. of KSCH (Sigma 
Chemical Co.) The O-phthalaldehyde crystals were 
dissolved in 20 ml. of glass-distilled methyl alcohol 
(Burdick and Jackson, Muskegon, Michigan), and this 
mixture was added to the buffer solution and stirred 
gently. The solution was purged with nitrogen for 10 
minutes in the amino acid analyzer reagent reservoir. 

Elution program. Elution and separation of poly- 
amines was accomplished in 62.5 minutes by means of a 
four-buffer system as follows: Buffer 1L was directed 
to the column for 30 minutes to elute amino acids 
which do not bind to the column at the pH and ionic 
strength of this buffer; Buffer 2L was then used for 10 
minutes to elute putrescine; Buffer 2R was directed to 
the column for 11 minutes to elute cadaverine and 
spermidine: finally, Buffer 3R was used for 11.5 min- 
utes to elute spermine. Buffer flow rate was 18.5 ml. 
per hour and the O-phthalaldehyde flow rate was 0.5 
ml. per hour. Reagent flow was started 10 minutes 
prior to switching to Buffer 2L. Column temperature 
was held isothermally at 60 to 62° and the column 
pressure generated during analysis was approximately 
1,600 p.s.i. Full-scale deflection on the recorder was set 
at 0.1 O.D. units. O-Phthalaldehyde reacts with pri- 
mary amines to form intensely blue fluorescing con- 
densation products with an activation maximum at 340 
nm. and an emission maximum at 455 nm. Following 
each *analysis, the column was regenerated with 1M 
KOH and equilibrated for 10 minutes with Buffer 1L. 
As little as 20 pmoles of each polyamine could be accu- 
rately detected. Standards of putrescine, spermidine, 
and spermime were prepared from the hydrochloride 
salts (CalBiochem, San Diego, California) and were re- 
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Fig. 2. Concentrations of polyamines in amniotic fluid of 


women with normal pregnancies. Prior to 30 weeks, 150 
samples were analyzed; 60 samples analyzed from patients at 


30 weeks of gestation or beyond. See “Methods” for details of 


collection. 


crystallized (three times) from ethanol prior to use. 
["C]-labeled polyamines used to determine recovery 
rates were obtained from New England Nuclear, Bos- 
ton, Massachusetts. 


Results 


Polyamine levels in fluids of normal women and 
normal pregnant women. Urinary levels of putrescine 
and spermine were significantly elevated in normal 
pregnant women (Table I). Particularly striking was the 
over 75-fold increase in spermine excretion. Putrescine 
levels were more than twofold that found in the urine 
of normal nonpregnant women on no hormonal ther- 


apy. Corresponding elevations in the plasma levels of 


putrescine and spermine during pregnancy were mea- 
sured. Further, in amniotic fluid, there were higher 
mean levels of putrescine and spermine. 

Urinary polyamine excretion as a function of weeks 
of gestation. Several patients were followed serially 
during pregnancy to determine the temporal pattern 
of urinary excretion of the polyamines (Fig. 1). The 
highest levels of all three polyamines occurred in the 
urine at 12 weeks of gestation. Thereafter, polyamine 
levels fell sharply by 16 weeks. However, both putres- 
cine and spermine remained elevated above the values 
obtained from normal women. 

Polyamine concentrations in amniotic fluid during 
normal pregnancy. Levels of polyamines in 230 sam- 
ples of amniotic fluid were analyzed. The means of 180 
samples collected prior to 30 weeks of gestation and 60 
samples at 30 weeks or beyond are shown in Fig. 2 
along with the level of confidence. Putrescine levels 
prior to 30 weeks' gestation were significantly higher, 
whereas spermidine concentration was significantly 
higher at or beyond 30 weeks of gestation. Spermine 
concentrations were similar in both groups. 
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Comment 


Alterations in extracellular polyamine levels appear 
to reflect alterations in cell kinetics.'^ '? For example, in 
patients with metastatic cancer, an increased extracellu- 
lar spermidine level in plasma or urine relates to the 
tumor cell loss factor; in patients with multiple 
myeloma, elevations in putrescine correlate with the 
[^H] -thymidine labeling index.'*'® Elevated extracel- 
lular polyamine levels have been noted in patients with 
cystic fibrosis (unpublished data). Patients with psoria- 
sis excrete elevated levels of polyamines in their 
urine." Although normal pregnancy is not pathologic, 
there are alterations in cell kinetics which occur during 
pregnancy. For instance, growth is rapid with high cell 
loss factor and a large percentage of cells undergoing 
mitosis. The embryonic waste products first appear in 
the amniotic fluid, then the blood, and are finally ex- 
creted by the maternal kidneys. There have been iso- 
lated reports of polyamine elevations in the urine of 
women with normal pregnancies.'* 

In early development, there is a markedly greater 
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putrescine concentration in amniotic fluid than after 30 
weeks of gestation (Fig. 2). This would agree with the 
large number of cells in the growth fraction during the 
first and second trimesters. Although in urine the 
greatest excursion of putrescine excretion occurs at 
around 12 weeks of gestation, there are also elevations 
in urinary excretion of spermidine and spermine which 
occur at this period of dramatic embryonic growth (Fig. 
1). After 16 weeks of gestation, polyamine levels in 
urine are rather constant, but putrescine and spermine 
remain significantly higher than in the urine of non- 
pregnant females. Of interest, there is a rather high 
level of spermine excreted. There is more than a 75- 
fold greater concentration of spermine in the urine of 
women with normal pregnancy as compared to normal 
control subjects (Table I). 

Studies are ongoing to determine whether extracel- 
lular polyamine levels in amniotic fluid, plasma, or 
urine are altered in women who, due to such factors as 
diabetes, hypertension, etc., are at high risk for abnor- 
mal fetal development. 
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lransfer of estradiol to human milk 


STAFFAN NILSSON, M.D. 
KARL-GOSTA NYGREN, M.D. 
ELOF D. B. JOHANSSON, M.D. 
Uppsala, Sweden 


A radioimmunoassay for the measurement of estradiol in human milk is evaluated. The detection 
limit was found to be 25 pg. of estradiol per milliliter of milk. In milk samples collected from four 
lactating women during three to four months and from one pregnant and lactating woman, the 
concentration of estradiol was found to be below the detection limit of the assay. When six lactating 
women were given vaginal suppositories containing 50 or 100 mg. of estradiol, it was possible to 
estimate the estradiol concentration in milk. A ratio of transfer of estradiol from plasma to milk 
during physiologic conditions is calculated to be less than 100:10. (Am. J. OBSTET. GYNECOL. 


132: 653, 1978.) 


THE CONCENTRATIONS of different naturally oc- 
curring steroids and their metabolites in human milk 
have been investigated previously in only a few 
studies." ? These steroids have been shown to induce or 
aggravate hyperbilirubinemia and jaundice of newborn 
infants by competing with bilirubin for the enzyme 
glucurony! transferase and the substrate necessary for 
conjugation.* In the literature, there have been reports 
of a specifically estrogenic side effect, i.e., gynecomas- 
tia, in breast-fed babies whose mothers had been taking 
combined ral contraceptives.*7 In a recently pub- 
lished article we reported on the concentration of the 
synthetic estrogen ethinyl estradiol in plasma and 
human mik. For the estimation we used radioim- 
munoassay.* The transferred dose of ethinyl estradiol 
per day with 600 ml. of milk was calculated to be 
around 10 ng. when the women were using an oral 
contraceptive containing 50 mcg. of ethinyl estradiol. 
In recent years efforts have been made to develop 
different hormonal contraceptives containing the nat- 
ural hormone estradiol (i.e., 17B-estradiol) as the es- 
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trogen component." * Hormonal contraceptives con- 
taining estradiol instead of synthetic estrogens may be 
preferable for use during lactation. : 

In the present article, the concentration of estradiol 
was estimated in human milk collected from women 
with concentrations of estradiol in plasma ranging 
from 25 to 2,900 pg. per milliliter. The concentrations 
of estradiol in plasma and milk were estimated by 
radioimmunoassay. 


Material and methods 


Eleven healthy and lactating women volunteered for 
the present study. Six of these women wanted to stop 
nursing the infant after a period of six months or more 
and were given a vaginal suppository containing 50 mg. 
of estradiol (three women) or 100 mg. of estradiol 
(three women). Blood and milk samples were collected 
simultaneously before and three, seven, 11, and 23 
hours after the administration of the suppository. In 
four other women blood and milk samples were col- 
lected simultaneously once a week for a period of three 
to four months during their lactation periods. From 
another woman, who was in the ninth week of preg- 
nancy and still nursing her 9-month-old baby, blood 
and milk samples were collected simultaneously every 
second day during one week. When the milk samples 
were collected the breasts were totally emptied with a 
pump at every collection. A portion of the total amount 
was used for analyses. The concentration of estradiol in 
plasma was estimated by radioimmunoassay. ' 

The radioimmunoassay system for measuring ethi- 
nyl estradiol in milk is described in detail elsewhere." A 
similar procedure has been used in the present investi- 
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Fig. 1. Concentrations of 178-estradiol in plasma and milk samples from three women after vaginal 


administration of 50 mg. of 17B-estradiol. 


gation. Extraction of 0.2 ml. of milk was done twice 
with 4 ml. of diethyl ether. Thereafter the excessive fat 
in the extract was precipitated during 24 hours with 2 
ml. of methanol at 4^ C. After centrifugation the su- 
pernatant was evaporated to dryness. Four hundred 
microliters of the antiserum! (diluted to 1:400,000) 


and 100 ul (40 pg.) of the ?H tracer, with a specific 


radioactivity of 98.5 Ci per millimole, were added to 
each tube. The tubes were incubated overnight at 4^ C. 
Free and bound steroids were separated with dextran- 
coated charcoal and the supernatant was counted in a 
liquid scintillation spectrometer.* All samples were 
tested in duplicate. 

Each amount of estradiol in the standard curve, 
which ranged from 5 to 250 pg., was incubated with 0.2 
ml. of milk for 30 minutes in a 40° C. water bath and 
was processed thereafter exactly as were the unknown 
samples. The milk used in the standard curve was col- 
lected individually for each woman as described below. 
The concentration of estradiol in the unknown samples 
was calculated from the standard curve and expressed 
as picograms per milliliter of milk. 

When assaying the concentrations of estradiol in 
milk in the first six women, milk containing unknown 
amounts of estradiol were read off a standard curve 
containing milk from the same woman collected before 
the administration of the suppository. The milk used in 
the standard curves for the four women, from whom 
milk samples were collected for three to four months, 
was taken on a day when the plasma level of estradiol 


*Packard Instrument Co., Downers Grove, Illinois. 


was below 25 pg. per milliliter. Milk from one of these 
four women was used also when the concentration of 
estradiol in the milk from the pregnant woman was 
analyzed. All blood and milk samples were frozen im- 
mediately and stored at less than —15^ C. until 
analyzed. 

The extraction recovery rate with tritiated estradiol 
incubated with milk, as described above, was 97.8 per 
cent [standard deviation (S.D.) + 2.8 per cent]. After 
precipitation of the fat with methanol the recovery was 
93.0 per cent (S.D. + 2.1 per cent). The same extrac- 
tion recovery rate was obtained when the incubation 
time was 30 minutes or five hours. No corrections for 
these procedural losses have been done. 

If no milk was used in the standard curve an unac- 
ceptable accuracy was obtained, with overestimations of 
values below 50 pg. on the standard curve and under- 
estimations of estradiol values over 50 pg. After incu- 
bation of the standard amounts of estradiol with 0.2 ml. 
of milk, individually collected as described above, the 
standard curve was processed exactly as were the un- 
known samples and the recovery rate was, therefore, 
the same for both the standard amounts and the un- 
known samples. In a log-logit system the standard 
curves with and without milk were found to be parallel. 

The binding in the tubes containing 5 pg. of unla- 
belled estradiol was found to be 93.6 per cent (mean of 


eight assays, S.D. + 1) of those tubes containing no un- e 


labelled estradiol. The difference in the binding be- 
tween these tubes is statistically significant (p < 0.001, t 
test, paired data). When assaying the milk used in the 
standard curves, concentrations of estradiol were al- 
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Fig. 2. Concentrations of 178-estradiol in plasma and milk samples from three women after vaginal 


administration of 100 mg. of 17B-estradiol. 


ways lower than 5 pg. per 0.2 ml. of milk. The practical 
detection limit of the assay was therefore taken as 25 
pg. per milliliter of estradiol in milk. 

The cress-reactions between estradiol and natu- 
rally occurring steroids and synthetic steroids for 
the antibody have been described by Lindberg and col- 
leagues. '' 

The within-assay coefficient of variation for the 
method was 9.1 per cent as calculated from the differ- 
ences of 14 duplicate determinations. The coefficient 
of variation between assays could not be measured be- 
cause of the use of individual standard curves. 


Results 


In all six women who used vaginal suppositories con- 
taining 50 or 100 mg. of estradiol, the highest plasma 
levels of estradiol were found three hours after admin- 
istration, and thereafter the plasma levels rapidly de- 
creased (Figs. 1 and 2). In five of the six women the 
concentration of estradiol was around 2,000 pg. per 
milliliter or more after three hours. After 23 hours the 
concentration of estradiol was below 100 pg. per millili- 
ter, which is in the same range as that before the ad- 
ministration, except in one woman (No. 6) whose plas- 
ma concentration of estradiol after 23 hours was 300 
pg. per milliliter. In one woman (No. 3) who used a 
vaginal suppository containing 50 mg. of estradiol, the 

*highest concentration of estradiol was found to be 600 
pg. per milliliter, and thereafter it decreased succes- 
sively. 

The concentrations of estradiol found in the milk 
samples collected at corresponding hours from these 


six women did not show a uniform pattern. In three 
women the highest concentration was found after three 
hours. Thereafter the concentration of estradiol de- 
creased successively and in two of the women (Nos. 1 
and 4) it decreased in parallel with the plasma levels. In 
woman No. 6 estradiol in milk could be detected in only 
one of the samples. In three women the highest con- 
centrations of estradiol were found seven hours (Nos. 2 
and 5) and 11 hours (No. 3) after suppository adminis- 
tration. In four women the maximal concentration of 
estradiol in milk was approximately 100 pg. per millili- 
ter, in one woman (No. 5) it was 300 pg. per milliliter, 
and in one woman (No. 2) it was 1,000 pg. per milliliter. 
In the two women (Nos. 1 and 4) with parallel de- 
creases, the ratio of estrogen in plasma and milk was 
found to be approximately 100: 8. 

In the four women from whom blood and milk 
samples were collected weekly for three to four 
months, the concentration of estradiol in plasma varied 
between 25 and 280 pg. per milliliter. In all of the 
corresponding milk samples the concentration of es- 
tradiol was found to be lower than the detection limit of 
the method. The plasma concentration of estradiol in 
the pregnant woman was between 500 to 600 pg. per 
milliliter. The concentrations of estradiol in the corres- 
ponding milk samples were also below the detection 
limit of the assay (25 pg. per milliliter). 


Comment 


In three recently published articles we have esti- 
mated the transfer of different synthetic contraceptive 
steroids in human milk.” '?: '? When assaying the syn- 
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thetic estrogen ethinyl estradiol in milk, we used a 
method similar to that in the present investigation. The 
milk used in the standard curves may contain some 
estradiol. This amount of estradiol is probably of minor 
importance as the differences between the amounts 
used in the standard curves were found to be statisti- 
cally different from each other (p< 0.001, t test, 
paired data). If the milk had contained a larger 
amounts of estradiol no such significant differences 
would have been found. The use of milk in the stan- 
dard curve was mandatory to avoid blank problems 
and quenching. 

In our present study no estradiol could be detected 
in the milk collected during the lactation period or in 
the milk from the pregnant woman. Our method has a 
detection limit of 25 pg. of estradiol per milliliter of 
milk. This means that we cannot estimate the transfer 
of estradiol into the milk under physiologic conditions. 
However, according to the plasma levels of estradiol 
the ratio between plasma and milk must be lower than 
approximately 100: 10. 

In an attempt to detect any estradiol in milk we gave 
six women vaginal suppositories containing 50 or 100 
mg. of estradiol. When this large amount of estradiol 
was administered the plasma levels rose 20 to 30 times. 
As shown in Figs. 1 and 2 we were then able to detect 
estradiol in milk. The different capacities of plasma 
proteins to bind estradiol in individual women may ac- 
count for the differences in the transferred dose of 
estradiol into milk. In menstruating women estradiol 
has been reported to circulate in plasma in a non- 
protein-bound form in only 2 per cent, to be associated 
with proteins with low binding affinity in around 60 
per cent, and to be bound to sex hormone-binding 
globulin with high affinity in about 40 per cent.'* We 
assume that it is the unbound fraction that is free to 
transfer into the milk. The relation between bound and 
free estradiol may differ between women which would 
explain the varied transfer patterns of estradiol to the 
milk found in the present investigation. In two of the 
women the changes of the concentrations of estradiol 
in plasma and milk were found to be parallel. A ratio of 
estradiol in plasma and milk in these women was found 
to be around 100:8. It must be remembered, however, 
that during these experimental circumstances we might 
have overloaded the binding capacity of the plasma 
proteins so that a higher proportion of free estradiol 
was transferred into the milk as compared to that 
transferred under physiologic conditions. 

In calculations using, a ratio in plasma and milk of 
about 100: 10, the transferred dose to the milk during 
lactation, before the women have started to ovulate, 
will be approximately 5 to 10 pg. per milliliter and 
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during ovulatory cycles, 10 to 20 pg. per milliliter of 
estradiol. The transferred dose with 600 ml. of milk 
will then be approximately 5 and 10 ng. of estradiol per 
day, respectively. 

Conjugated estradiol is not measured in our meth- 
od. Conjugated estradiol may be transferred into the 
milk and may or may not be hydrolyzed by the baby. 
The degree of absorption by the baby is not known. 
However, the maximum transferred proportion of 
conjugated estradiol is around 20 per cent of the total 
plasma level of estradiol. The importance of this 
possible contribution to the transfer of estradiol to the 
baby is not known at present. Also, some of the 
albumin-bound fraction may be transferred into the 
milk. 

In 1960, Ittrich' described a spectrofluorometric 
method for measuring estrogens in colostrum. She de- 
termined the concentration of estradiol in milk in two 
women during the first three days of lactation. During 
these days she found a decrease in the concentration of 
estradiol in milk ranging from about 0.3 to 0.02 ug per 
100 ml.' Sas and associates? used the same method in 
their investigation of different naturally occurring 
steroids in human milk. They found that the concen- 
tration of estradiol in milk varied from 1.5 to 14.5 ug 
per 100 ml. of milk during the first three weeks post 
partum, with a peak on day 5. The concentration of 
estradiol in human milk found in these two investiga- 
tions is more than 1,000 times greater than the concen- 
tration of estradiol found in the present investigation. 
Also, when Ittrich used the same method for the esti- 
mation of plasma levels of estradiol, she found concen- 
trations of estradiol in plasma during menstrual cycles 
that were approximately 100 times greater than those 
reported by numerous recent investigators using 
radioimmunoassay. 

Monk and co-workers" have investigated the trans- 
fer of estradiol into cow’s milk using radioimmunoas- 
say. They found somewhat higher concentrations of 
estradiol in cow’s milk compared to cow’s plasma. This 
difference in comparison to our results is explained by 
the probable lack of specific protein binding of es- 
tradiol in cow’s plasma and also by methodologic dif- 
ferences. Also, their results for milk were about '/1000 
of those from earlier studies in which spectrofluoro- 
metric methods were employed. 

The plasma concentration of estradiol decreases 
rapidly after delivery from a mean concentratign of 
around 20 ng. per milliliter during the last week of 
pregnancy. In 10 women investigated during the 
course of the present work, the mean concentration of 
estradiol was found to be 113 pg. per milliliter (S.D., 67 
pg.) about 70 hours post partum, when these women 
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had just started to produce milk. During lactation 
amenorrhea, the serum estrogen levels are at or below 
the lower range of that in the early follicular phase of 
the normal menstrual cycle.'* When the baby is weaned 
or when the woman begins ovulating during lactation, 
the estradiol levels rise gradually. 

In our preliminary laboratory trials of oral con- 
traceptives containing estradiol, it was found that, to be 
effective and clinically acceptable, plasma levels of es- 
tradiol corresponding to follicular-phase levels must be 
achieved.” If such oral contraceptives are used during 
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lactation the transfer of estradiol to human milk will be 
low and will not exceed the transfer during physiologic 
conditions when the mother has resumed ovulation, 
during the later stages of lactation. 

In conclusion the present investigation has shown 
that during the vaginal administration of high doses of 
estradiol, this substance can be detected in human milk. 
Under physiologic conditions, however, the concentra- 
tion of estradiol in milk is lower than the detection limit 
of our assay. Our results indicate that the ratio of es- 
tradiol in plasma and milk is lower than 100: 10. 


— ——— MÁS 
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Circulatory shock in pregnant sheep 


IV. Fetal and neonatal circulatory responses to 
hypovolemia—Influence of anesthesia 


B. NUWAYHID 

D. VAUGHN 

C. R. BRINKMAN III 
N. S. ASSALI 


Los Angeles, California 


Hemodynamic responses to hypovolemia were investigated in unanesthetized, unstressed fetal 
lambs and in acute fetal and neonatal preparations. The unstressed fetus tolerated twice the 
amount of blood loss of the acutely studied fetus or newborn lamb and with a lesser hypotension. 
Hemodynamic behavior of the newborn lamb and fetus anesthetized with pentobarbital during 
hypovolemia was markedly different from that of the fetus studied under spinal anesthesia or 
chronically. Besides tolerating greater blood loss, the unstressed fetus reversed the state of 

D hypovolemic shock rapidly as contrasted to the stressed fetus which was unable to do so even with 
total blood reinfusion. All animals exhibited bradycardia in response to hypovolemia. The following 
conclusions were drawn: (a) cardiovascular response to hypovolemia in the perinatal period 
depends on the initial status of the animal, (b) the fetus tolerates a greater degree of blood loss 
than a newborn or adult animal, and (c) anesthesia and stress of surgery modify considerably 
circulatory behavior during blood loss. (AM. J. OBsTET. GYNECOL. 132: 658, 1978.) 


IN PREVIOUS studies, we have shown that the car- 
diovascular system of the fetal lamb is extremely resis- 
tant to the hypotensive effects of endotoxin lipopoly- 
saccharides. Doses that lead to profound circulatory 
shock and death in 95 per cent of adult sheep (3 mg. 
per kilogram) had only slight if any effect on the fetal 
arterial pressure, and doses reaching 11 mg. per kilo- 
gram produced no more than a transitory hy potension 
in the full-term fetal lamb .' ? 

We have also observed that the fetus is considerably 
less responsive than the newborn or adult animal to the 
action of vasoactive agents such as hydralazine, diazox- 
ide, and autonomic neurotransmitters.* 7 For instance, 
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intravenous doses of 0.5 wg per kilogram of norepi- 
nephrine produce an increase of about 12 per cent in 
the arterial pressure of the full-term fetal lamb, 
whereas in the one-week-old newborn lamb, the same 
doses produce pressure increases of about 25 per cent. 
We have postulated that both the tolerance to endotox- 
in and the diminished responsiveness to vasoactive 
agents are related to the presence of the umbilicopla- 
cental circulation and the vascular shunts (ductus ar- 
teriosus, ductus venosus, and foramen ovale). These 
circulatory structures act as low resistance systems and, 
at the same time, are capable of shifting significant vol- 
umes of blood from one vascular bed to another. The 
end effect of these unique features of fetal circulation 
would be a dampening of the hemodynamic responses 
to hypotensive and hypertensive stimuli.” 

The present studies were designed to further 


explore this hy pothesis by investigating the response of 


the near-term fetal lamb to sudden decreases in är- 
culating blood volume and to compare this response to 
that of the early newborn lamb whose umbilical circu- 
lation has been eliminated and vascular shunts closed. 
In addition, the effects of anesthesia and of the surgical 
procedures on the response to hypovolemia were stud- 
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ied, since previous reports have suggested that anes- 
thesia and surgical stress may interfere with vasomotor 
tone and may modify the pattern of response to hy po- 
volemia.9. 19. 15 


Materials and methods 


Studies were carried out on 31 near-term pregnant 
ewes and their 31 singleton fetuses divided into the 
following four experimental groups. Group I: Acute 
fetal preparation under spinal anesthesia — 10 ewes; 
Group II: Acute fetal preparation, under pentobarbital 
anesthesia—7 ewes; Group III: Acute fetal prepara- 
tion under spinal anesthesia with conversion of the 
fetus to neonatal status—8 ewes; Group IV: Chron- 
ically instrumented fetal preparation with the experi- 
mental procedure carried out in the unanesthetized 
State—6 ewes. 

The surgical preparation of the acute experiments of 
Groups I, II, and III was identical with the only vari- 
able being the anesthetic agent used in the mother. In 
Group I, the ewe was given continuous spinal anes- 
thesia through an intrathecal catheter using intermit- 
tent doses of lidocaine as needed; the fetal surgery was 
carried out under local anesthesia. In Group II, the 
entire procedure was performed under intravenous 
pentobarbital anesthesia and the fetus was anesthetized 
through transplacental transfer of the anesthetic agent. 
In Group III, the preparation was the same as in 
Group I except that the fetus was converted into a 
newborn lamb by ventilating its lungs and clamping the 
umbilical cord. 

Although technical details of all these procedures 
have been reported repeatedly,'"* ? a brief description 
is given here. In all ewes, catheters were placed into a 
carotid artery and a jugular vein under local infiltration 
anesthesia; the first served for monitoring maternal 
arterial pressure and heart rate and for collecting arte- 
rial blood samples. The jugular vein catheter served for 
administration of drugs or saline solutions when 
needed. In addition, the pentobarbital-anesthetized 
ewes had an endotracheal tube which served for sup- 
port of the respiration with compressed air via a posi- 
tive pressure Bird respirator. 

Through a hysterotomy, the fetus was exteriorized 
and marsupialized to the mother's abdominal walls to 
protect the umbilical circulation. Breathing was pre- 
vented by placing a saline-filled glove over the fetal 
head. Catheters were placed in the fetal carotid artery 
and jugular vein and advanced to the aorta and 
superior vena cava, respectively. The carotid catheter 
served for arterial pressure and heart rate recordings 
and for blood sample collections. The jugular catheter 
served for blood reinfusion. Another catheter was 
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placed into the descending aorta through a femora] 
artery and served for blood withdrawal. 

The fetal chest was then opened and electromagnetic 
flowmeter transducers were placed around the ascend- 
ing aorta and, in some cases, around the ductus ar- 
teriosus. Thus fetal phasic and mean arterial pressure, 
heart rate, and phasic and integrated aortic and ductus 
arteriosus blood flows could be continuously moni- 
tored. This completed the surgical preparation of the 
fetuses included in Groups I and II. 

In Group III, the fetus was exposed and in- 
strumented as described above, and its cardiovascular 
parameters and blood gases were monitored for 30 to 
40 minutes in the fetal state until they became stable. 
The fetus was then transformed into a newborn lamb 
by clamping the umbilical cord and ventilating the 
lungs with air-oxygen mixture through an endotra- 
cheal tube as described elsewhere." The neonatal cir- 
culatory functions were again allowed to stabilize over a 
35 to 40 minute period prior to carrying out the 
hy povolemic experiments. 

The technical details of the surgical preparation ef 
the chronically instrumented fetuses (Group IV) have 
been published previously.* ? Pertinent points are as 
follows: under maternal spinal anesthesia and by 
means of aseptic techniques, the pregnant uterine horn 
was exposed. The fetal hind limbs were exposed 
through a small uterine incision and catheters were 
placed in the femoral artery and vein and advanced 
into the abdominal aorta and inferior vena cava, re- 
spectively. Similar catheters were placed into the 
carotid artery and jugular vein. The catheters were 
brought out through separate stab wounds in the 
uterus and in the ewe's skin. The incisions were closed 
and the catheters were placed in a cloth pouch attached 
to the ewe's back. Prophylactic antibiotics were used in 
these animals for four to five days. The ewes were al- 
lowed a recovery period of at least four days, at the end 
of which they had regained their normal feeding habits 
and activity pattern. The hypovolemic experiments 
were then carried out in a manner identical to the 
groups of acute experiments. All fetus were given 
heparin (10 mg. per kilogram) prior to the onset of the 
experiments. 

The experimental protocol for the hypovolemia 
studies was the same for all of the four groups and 
consisted of the following five distinct periods. 

l. Control period. This period lasted 30 to 40 min- 
utes during which the various fetal or neonatal car- 
diovascular parameters, as well as maternal pressure 
and heart rate, were continuously monitored. The av- 
erage of all the readings was taken as the mean control 
value for that particular animal. Total fetal blood vol- 
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Fig. 1. Changes in the systemic arterial pressure during the periods of graded hypovolemia, shock, 


blood reinfusion, and recovery. In 


the bleeding and reinfusion periods, the pressure changes are 


plotted as function of the percentage of blood volume withdrawn or reinfused, whereas during shock 
and recovery, they are displayed as function of time. Note the marked differences in the pressure 


behavior among the various groups of animals. 


g 
ume. as well as maternal and fetal blood, POs, PCO», 
pH, and hemoglobin, were determined twice. 

9. Blood withdrawal period. After a stable control 
period, blood was withdrawn through the femoral 
catheter at a rate of 10 ml. per minute, the ultimate 
goal being a decrease in the mean arterial pressure of 
approximately 50 per cent of control levels. The re- 
lations between the volume of blood removed during a 
given period of time and the response of the arterial 
pressure were carefully recorded for each fetus. Blood 
respiratory gases, pH, and hemoglobin were deter- 
mined once during this period. 

3. Shock period. The fetus was then allowed to re- 
main at the arterial pressure level reached after com- 
pletion of blood withdrawal for 10 to 20 minutes. 

4. Reinfusion period. After the blood withdrawal 
and the shock periods, the shed blood was then rein- 
fused at the same rate at which it was withdrawn; at the 
end of this period, blood gases and pH determinations 
were again repeated. 

5. Recovery period. The experiment ended with a 
recovery period during which the fetus was monitored 
for another 90 to 30 minutes and its blood gases, pH, 
hemoglobin, and blood volume were determined once. 

Blood flows, arterial pressure, heart rate, peripheral 
resistance, blood respiratory gases and pH, hemoglo- 
bin, and blood volume (RISA) were measured by 
methods previously reported.” "* For statistical treat- 
ment of the data, each lamb was used as its own control. 
The responses of each lamb to blood withdrawal, 
shock, and blood reinfusion were related to the mean 


control values of that lamb. The data obtained from 
each experimental group were compared to those of 
the other groups. Probability values were calculated bv 
using the t test for significance of differences in means 
for both paired and unpaired values. 


Results 


Status of the fetal and neonatal experimental prep- 
aration in the control period. The conditions of the 
fetus in the acute and chronic experimental prep- 
arations in the control period were not greatly differ- 
ent from those previously reported." The fetuses stud- 
ied with the ewe under spinal anesthesia had a systemic 
arterial pressure and heart rate which were higher than 
those studied under pentobarbital anesthesia, despite 
closely similar blood PO;; blood pH was somewhat dif- 
ferent in the two groups (Table I). These circulatory 
differences suggest the presence of a higher adrenergic 
tone in the former group, probably related to the sur- 
gical manipulations of the fetus under local anesthesia. 
The chronically instrumented fetuses had a signif- 
icantly lower arterial pressure and heart rate and a 
higher blood PO; and pH than the acute preparation 
(P < 0.01). The lower circulatory values are most likely 
related to a lesser adrenergic tone in the resting state of 
the unstressed, chronically monitored fetus. The blood 
pCO;, hemoglobin concentrations, and total blood vol- 
ume were not significantly different in the three 
groups of fetuses ( Table I). 
The newborn lambs had a much higher control 
arterial pressure and blood PO, than the fetuses 
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Table I. Status of the animals in the control period (values are mean + ISE) 






Parameter 


Heart rate (beats/min.) 211 x11 


Arterial pressure (mm. Hg) 65 +4 
Ascending aortic flow (ml./min./kg.) 181 + 25 
PO, (mm. Hg) 25 + 4.0 
pH 7.31 + 0.01 
PCO, (mm. Hg) 39 + 3.7 
Hemoglobin (gm./100 ml.) 11.65 + 1 
Total blood volume (ml.) 470 + 38 


*Blood volume values prior to cord clamping. 


reflecting the effects of cord clamping and lung 
ventilation with oxygen. Their control values for blood 
pH, however, were significantly lower than those of the 
fetuses because the control blood samples were col- 
lected shortly after clamping of the umbilical cord: the 
pH values were consistent with previously published 
data on the effects of cord clamping on acid-base pa- 
rameters. '™ '* The blood volume of the newborn lambs 
prior to cord clamping was similar to that of the fetal 
groups; they had, however, a significantly higher he- 
moglobin concentration than the fetuses, and the val- 
ues were within the ranges of data reported in the lit- 
erature. 

Arterial pressure behavior during blood with- 
drawal, shock, and reinfusion periods. Since our ex- 
perimental criteria for hypovolemic shock was to re- 
duce the arterial pressure from control values by 50 
per cent (the Wigger's model), we decided to compare 
the pressure changes of the various groups of fetuses 
produced by a given degree of blood withdrawal, as 
well as those observed during the periods of shock and 
reinfusion. Fig. 1 shows that the mean arterial pressure 
of the chronically instrumented, unanesthetized fe- 
tuses did not fall to the desired level of 50 per cent, 
even when 45 per cent of the blood volume had been 
removed; in fact, at this maximum degree of hypovo- 
lemia, the pressure decrease averaged only 27 per cent. 
The pattern of blood pressure changes observed in the 
acute unanesthetized fetuses studied under spinal 
anesthesia during the period of blood withdrawal were 
closely similar to those of the chronically studied 
fetuses, except that removal of 35 per cent of their 
blood volume was sufficient to reduce the blood pres- 
sure by about 48 per cent. In contrast, the changes in 
the arterial pressure of the pentobarbital-anesthetized 


efetuses and of the early newborn lambs during blood 


withdrawal were closely similar; in both groups, a fall to 
50 per cent of control values was observed with re- 
moval of only 20 per cent of the initial blood volume. 
The differences in the blood pressure responses to hy- 
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193 + 11 157 + 13 179 + 10 
6l +1 53 +3 71+5 
126 + 16 — 169 + 13 
28 t 2:6 28 + 2.0 189 + 48 
7.38 + 0.02 7.41 + 0.02 7.20 + 0.06 
41+ 1.0 42+ 1.6 59 + 7.4 
12.3 + 1.8 10.5 + 2 15.4+ 1.9 
460 + 20 464 + 23 478 + 37* 


povolemia of these last two groups and the spinal and 
chronic groups are highly significant (P < 0.01). 

The behavior of the arterial pressure during the 
shock and reinfusion periods was also different among 
the various groups of lambs. The chronically in- 
strumented fetuses which had 45 per cent of their 
blood volume removed remained in the shock period 
for only about ten minutes. Their heart rates became 
irregular with many ventricular extrasystoles despite 
the fact that the arterial pressure was maintained at 
relatively higher levels than those of the acutely studied 
lambs. Because of the concern about their survival, the 
period of reinfusion began after only ten minutes of 
hypovolemic shock. During blood reinfusion, the arte- 
rial pressure in this group returned to control values 
with reinfusion of only 20 per cent of the shed blood. 
With further blood reinfusion, a rebound phenome- 
non occurred during which the blood pressure of these 
fetuses exceeded the control values by about 25 per 
cent (Fig. 1). 

The fetuses studied acutely with the mother under 
spinal anesthesia remained in the established hypoten- 
sive state of shock for 20 minutes without exhibiting 
any compensating mechanisms. Their blood pressure 
did not return to control values until all of the shed 
blood had been reinfused (Fig. 1). 

The pentobarbital-anesthetized fetuses and the early 
newborn lambs whose blood pressure behaved in the 
same manner during blood withdrawal, also exhibited 
the same pattern of changes during the shock and rein- 
fusion periods. During the shock period, after about 
five minutes at that hypotensive level, the blood 
pressure began to rise spontaneously and before blood 
reinfusion had been initiated: by the twentieth minute 
of the shock period, the average blood pressure had 
spontaneously returned to levels which were only about 
25 per cent below control values. During the reinfusion 
period, the arterial pressure of these two groups of 
animals reached control levels after 10 per cent of the 
shed blood had been reinfused. With further reinfu- 
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Fig. 2. Changes in heart rate observed during hypovolemia, shock, blood reinfusion, and recovery. 
Note the pattern of bradycardia that was observed in all animals. 
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, Fig. 3. Changes in the ascending aortic blood flow observed during the various periods of study. Note 
the striking differences between the fetal pentobarbital group and newborn animals as compared to 


the fetuses studied under spinal anesthesia. 


sion, the blood pressure exceeded the control values 
significantly (Fig. 1). 

Comparison of the hemodynamic responses to 
hypovolemia. 

Heart rate. All animals showed bradycardia in re- 
sponse to hypovolemia but the magnitude and the pat- 
tern of the heart rate changes differed among the vari- 
ous groups. 

In the chronically instrumented fetuses, the heart 
E. rate increased transiently but insignificantly (+10 per 
cent) at the onset of hypovolemia. Thereafter, the 
heart rate began to decline progressively and by the 


end of the blood withdrawal period, it had reached 40 
per cent below control values. During the reinfusion 
period, the heart rate slowly returned to control values 
(Fig. 2). 

The fetuses studied under spinal anesthesia had an 
average heart rate decrease of about 10 per cent 
throughout the periods of study (Fig. 2). 

The pentobarbital-anesthetized fetuses had a maxi- 
mum decrease in heart rate of about 40 per cent during 
the blood withdrawal period; the heart rate slowly re- 
turned to near-control levels during the shock and 
reinfusion periods. 
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Fig. 4. Changes in the systemic vascular resistances during the various periods of study. Note the 
striking increases that occurred during bleeding in the newborn lambs and fetuses under pentobarbi- 
tal as compared to the insignificant changes in the spinal group. 


The early newborn lambs likewise had a reduction in 
heart rate averaging 10 per cent at the end of the blood 
withdrawal peried and remained at that level during 
the shock and reinfusion periods (Fig. 2). 

Blood flows and vascular resistances. In Figs. 3 and 4 are 
presented the changes in blood flows and vascular re- 
sistances Guring the various periods of study. Both as- 
cending aortic and ductus arteriosus blood flows ex- 
hibited a progressive decline during the periods of 
blood withdrawal. The slope of the decrement curves 
was, however, different in the various groups. For in- 
stance, in the unanesthetized fetuses studied under 
spinal anesthesia, removal of 20 per cent of their blood 
volume decreased the ascending aortic flow by an aver- 
age of 38 per cent (Fig. 3). But because in this group, 
the blood pressure fall was close to that of blood flows, 
the estimated systemic vascular resistance did not 
change significantly (Fig. 4). 


The peatobarbital-anesthetized fetuses and the new- , 


born lambs responded to removal of the same volume 
of blood (20 per cent) with a decrease in the ascending 
aortic flow averaging 75 per cent which was more than 
threefold the decrease observed in the spinal anes- 
thesia group. Because of the much greater fall in flows 
than in pressure, the systemic vascular resistances of 
these two groups increased markedly during the 


period of blood loss (Figs. 3 and 4). The differences | 


betweén the pentobarbital and newborn lambs on one 
hand and :he spinal anesthesia group were highly sig- 
nificant (P < 0.61). 

During the shock period, the ascending aortic flow in 
the spinal anesthesia group remained at the levels 


reached at the end of the bleeding period; there was, 
however, a slight recovery in the fetuses with pen. 
tobarbital and in the newborn lambs (Fig. 3). 

During the reinfusion period, the blood flow in the 
spinal anesthesia group did not return to control values 
even after all of the shed blood had been restored. In 
contrast, in the pentobarbital and newborn groups, the 
blood flows returned to control values when only about 
10 to 15 per cent of the shed blood had been reinfused. 
With further restoration of the blood loss, the blood 
flow exceeded the control values by about 25 per cent. 
The vascular resistances returned to control values 
during the reinfusion period in the pentobarbital and 
newborn groups (Figs. 3 and 4). 

Blood respiratory gases, pH, and hemoglobin. 
Blood PO;, pH, and hemoglobin fell significantly in all 
animals during the bleeding and shock periods. The fe- 
tuses studied under spinal anesthesia had the greatest 
decrease in blood PO; and pH; in fact, the parame- 
ters never recovered with blood reinfusion. In contrast, 
in the chronically studied fetuses and in those under 
pentobarbital, blood gases and pH returned to near- 
control values during the recovery period (Table II). 

The newborn animals had higher values of blood 
PO, and low pH during the control period because of 
ventilation with oxygen and cord clamping. These pa- 
rameters remained at about the same levels during the 
remaining periods of study. These animals also had 
higher hemoglobin concentrations in the control peri- 
od; this parameter fell significantly during hypovo- 
lemia and returned to near-control values during the 
recovery period (Table II). 
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Table II. Data on blood respiratory gases, pH, and hemoglobin at the end of hypovolemic (H) and 


` recovery (R) periods* 
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PO, (mm. Hg) 17 x3 24 X2 19x 3 23 2-8 20 + 3 22 +3 165 + 15 160 + 20 
PCO, (mm. Hg) 5235 49 x4 49 3 48 X 4 48 * 5 46 +3 58 + 4 65+ 6 
pH 7.08+0.2 7.19+0.2 738402 732403 730-2 Á 730-03 7.10+02 7.10 + 0.2 
Hemoglobin 9.6 12.4 10.6 + 3 12.4+3 80+2 100+3 ll +3 14.4+ 4 





Comment 


The data obtained from these various series of ex- 
periments show convincingly that the cardiovascular 
response to hypovolemia during the perinatal period 
depends a great deal on the conditions of the animal at 
the time of blood loss. 

Comparison of the fetus and newborn lamb. It is 
clear from the present hemodynamic data that the 
newborn animal differs considerably from the full- 
term fetus in its tolerance to hy povolemia. If one com- 
pares the cardiovascular response of the early newborn 
lamb to that of the acutely studied fetus with the 
mother under spinal anesthesia, it is easy to see that the 
neonate reached a state of hypovolemic shock with one 
half of the amount of blood loss sustained by the fetus. 
Since these two series of experiments were carried out 
under the same type of anesthesia and the lambs were 
subjected to the same surgical procedures, the differ- 
ence in the cardiovascular behavior can only be attrib- 
uted to the presence of the umbilicoplacental circula- 
tion and the various vascular shunts (ductus arteriosus, 
foramen ovale, and ductus venosus). This difference 
becomes even more striking if one compares the re- 
sponse of the newborn animal to that of the chronically 
instrumented, unanesthetized fetus. This latter group 


of fetuses tolerated more than twice the amount of 


blood loss sustained by the newborn animal and with a 
significantly lesser degree of hy potension. 

We have previously postulated, on the basis of data 
obtained from experimental studies and from mathe- 
matical simulation, that the placenta and the various 
vascular shunts act as circulatory "buffering" systems 
through their low resistance effects. => ® 1% 14 The 
umbilicoplacental circulation absorbs over 50 per cent 
of the fetal cardiac output and its vascular bed repre- 
sents a low resistance network implanted in parallel 
with other fetal regional vascular beds. Furthermore, 
since the umbilicoplacental vessels do not seem to pos- 
sess neural structures, they may not be able to respond 
to stimuli mediated through the autonomic nervous 
system such as those produced by hy povolemia, except 


perhaps indirectly through the action of the ductus ve- 
nosus. The vascular shunts, particularly the ductus ar- 
teriosus, also represent low resistance systems thereby 
exerting a dampening effect on fetal blood pressure 
oscillations. When the umbilicoplacental circulation 
and the vascular shunts are eliminated, either by com- 
puter simulation or by physiologic experiments or 
through birth, the arterial pressure and the systemic 
vascular resistance rise to near-adult levels. The circu- 
lation then begins to respond to a variety of stimuli 
including those mediated through autonomic reflexes 
in an adult-like fashion.* ^ * These anatomic and func- 
tional changes brought about by birth offer a clear ex- 
planation as to why the neonatal blood pressure 
reached shock levels with less than one half of the 
blood loss sustained by the full-term fetus. The changes 
also explain the strikingly different behavior of the 
fetal and neonatal systemic vascular resistances. The 
patterns of the rise in the vascular resistance that oc- 
curred during blood withdrawal in the neonate is simi- 
lar to that observed in adult animals: !'5 and attests to 
the intense vasoconstriction brought about bv adren- 
ergic stimulation. The relatively minor changes in the 
vascular resistance of the fetus studied under the same 
experimental condition provide clear evidence of the 
dampening effects of the placenta and the vascular 
shunts. 

Effects of anesthesia and of surgery. The present 
data provide additional evidence to the concept ad- 
vanced by various investigators that anesthesia, alone 
or together with the stress of surgery, may alter the 
cardiovascular response of the animal to a variety of 
stimuli, including hypovolemia.*: !? !* It is clear from 
the present series of experiments that in the absence of 
anesthesia and of acute stress of surgery, the fetus can 
tolerate a loss of up to 45 per cent of its initial blood 
volume. The unstressed, unanesthetized fetus can also 
set in motion its compensatory mechanisms rapidly so 
that it can reverse the state of circulatory shock with 
reinfusion of only a small part of the shed blood. Evi- 
dence to this concept is offered by the behavior of the 
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arterial pressure of the chronically instrumented fetal 
preparation during the periods of blood loss and rein- 
fusion. 

In contrast, the fetus anesthetized with pentobarbital 
seems to lose its ability to utilize its circulatory "buffer- 
ing" systems in the face of blood loss. Evidence of this is 
provided by the fact that the anesthetized fetus rapidly 
reached a shock state with loss of only 20 per cent of its 
blood volume, in a manner similar to that of the new- 
born animal. The hemodynamic patterns of the 
pentobarbital-anesthetized fetus during both the shock 
and the reinfusion periods were, likewise, closely simi- 
lar to those of the newborn animal. The mechanisms by 
which pentobarbital anesthesia renders the fetal re- 
sponse to hypovolemia similar to that of the newborn 
animal are not clear. The anesthesia certainly did not 
abolish totally the adrenergic compensating mecha- 
nisms because the systemic resistance increased during 
the blood loss and the pentobarbital-anesthetized fetus 
was able to reverse the shock state even before total 
blood restoration. There is, however, a possibility that 
barbiturate anesthesia interferred with the circulatory 
buffering functions of the vascular shunts and the 
umbilical circulation through a mechanism which is as 
yet not clear. 

The behavior of the fetus studied acutely with the 
mother under spinal anesthesia provides some evi- 
dence that the acute stress of surgery, per se, modifies 
the cardiovascular response to hy povolemia. This is in 
agreement with concepts based on adult experiments.” 
The fetus in this preparation was unanesthetized and 
theoretically should have retained all its vasomotor 
compensatory mechanisms in a manner similar to that 
of the chronically instrumented fetus. Yet, it re- 
sponded differently throughout all of the periods of 
study. One possible explanation could be that the acute 
unanesthetized fetus had already been under severe 
stress which produced an increase in its adrenergic 
tone as reflected by the higher arterial pressure and 
heart rate prior to hypovolemia. The imposition of 
additional stress such as that produced by hypovolemia 
probably led to a rapid exhaustion of its compensatory 
mechanisms. This is clearly seen in the different behav- 
ior of the fetus studied acutely with the mother under 
spinal anesthesia and the chronically instrumented 
fetus whose mother received the same type of anes- 
thesia. The chronically instrumented fetus was able to 
retain most of its compensatory mechanisms and to re- 
verse its state of shock fairly rapidly. The unanes- 
thetized, acutely studied fetus was unable to exhibit the 
same compensatory mechanisms, either spontaneously 
or with reinfusion of all the shed blood. These fetuses 
showed greater hypoxia and acidosis during blood loss 
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than even the pentobarbital-anesthetized fetal lambs. 


From these observations, we are led to believe that 


the acute stress of surgery in the absence of anesthesia 
considerably impairs the neurohumoral compensatory 
mechanisms for blood loss and may be a contributing 
factor for irreversibility of the shock state. 

Behavior of heart rate. The classic description of cir- 
culatory shock in response to hypovolemia in the great 
majority of animal species refers to a fall in the arteri- 
al pressure and cardiac output and a baroreceptor- 
mediated tachycardia stimulated by the hypoten- 
sion.!^: 1517 [n the present studies, with the exception 
of a transient and insignificant tachycardia observed 
initially in the chronically instrumented animal, brady- 
cardia was invariably observed in all cases during the 
blood withdrawal, shock, and part of the reinfusion 
periods. We had previously observed bradycardia dur- 
ing hypovolemic shock in adult pregnant and non- 
pregnant sheep, but we had attributed it to the effects 
of the pentobarbital anesthesia.' The present series of 
experiments rules out that hy pothesis and shows clear- 
ly that in the sheep, whether anesthetized or not, and 
whether it is adult, fetus, or newborn, the heart rate 
responds to volume loss with cardiac deceleration, the 
magnitude of which depends on the animal's condition. 
Bradycardia has also been recently reported in hypo- 
volemic states in other animal species." '* The 
mechanisms of the bradycardia are not totally known; 
neither is it clear why some animal species including 
man exhibit tachycardia during blood loss while others 
respond with cardiodeceleration. Some authors have 
suggested that the degree of acidosis and hypoxia in- 
fluence the behavior of the heart rate during hypovo- 
lemic shock.'5 Our present data obtained from the fetus 
and newborn animal and the previously reported adult 
findings” did not show any relation between blood pH 
and/or PO, and changes in the heart rate; the heart 
rate fell during hy povolemic shock, irrespective of the 
status of the blood respiratory gases. Other authors 
have suggested the presence of a humoral factor dur- 
ing hypovolemia which might be responsible for the 
bradycardia.!*: !* We believe that another mechanism 
should be considered in the pathogenesis of bradycar- 
dia; this is related to the possible existence of volume 
receptor reflexes in the right atria (such as the Bain- 
bridge reflex), which may be more dominant in some 
animal species than in others. Recent evidence from 
our laboratory seems to indicate that in the full-term 
fetal, as well asin the newborn and adult sheep, there is 
a predominance of parasympathetic control of the 
heart rate.’ It is possible that the bradycardia in re- 
sponse to hypovolemia represents another aspect of the 
parasympathetic dominance. 
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Diaphrasims: 


educating 


the patien 


One of the most important aspects of successful 
diaphragm usage on a continuing basis is the 
amount of success or frustration the woman expe- 
riences at her first trial insertion. Therefore, it is 
very important that adequate time for teaching be 
given at the initial office visit. Here are answers 

to some physician-posed questions on instructing 
the patient to use the diaphragm. 


e Is it beneficial to have the woman go 
through all the steps of insertion herself, including 
application of the spermicidal agent on the 
diaphragm? 


A. Yes. The patient should be made familiar 
with the proper method of insertion and position- 
ing of the diaphragm. Before insertion, she should 
be taught to apply approximately one teaspoonful 
of spermicide spread over the surface of the dia- 
phragm which will be in contact with the cervix 
and the rim. After insertion, she should be taught 
to reach into the vagina and feel the “front” 
rim in the notch behind the bone, then trace the 
“back” rim behind it to assure that the cervix is 
covered. 


e Is it beneficial to schedule a follow-up visit 
when the patient seems well able to handle the 
diaphragm? 





A. Ideally, an appointment should be made for 
the patient to return in one week with the dia- 
phragm in place to ascertain whether or not she 
has been inserting the diaphragm properly. At this 
time any problems encountered during the 

week can be discussed and, where necessary, adjust- 
ments made. 


Q. What special instructions, if any, should be 


given to the patient? 


A. Many doctors feel the patient should be told 
to get into the habit of inserting the diaphragm 
every night. She must be instructed to leave the 
diaphragm in place for six to eight hours after the 
last coital contact. If intercourse does not occur 
within six hours after insertion or if it is repeated 
within six hours after insertion, more spermicidal 
agent must be applied to the diaphragm without 
removing it. Most patients prefer to do this with 
an applicator. Until the patient is confident with 
the proper insertion technique, some physicians 
recommend that the partner use a condom as an 
additional precaution. 


Q. How should the patient clean the 
diaphragm? 


A. The safest way to clean and preserve the 


diaphragm is by washing it carefully with a mild 
soap and water, gently drying it, and replacing 
it in the compact when not in use. 


Q. Should the woman or her partner feel the 


diaphragm during sexual intercourse? 


A. No. Neither she nor her partner should feel 
the diaphragm if it fits properly and is in its 
appropriate position. Properly placed, it should 
not interfere with the sexual pleasure of either 
partner. 


The Ortho ALL-FLEX* Vaginal Diaphragm 
with ORTHO-GYNOL* Contraceptive Jelly— 
together a safe, effective barrier to conception for 
the patient who can’t or won't use the pill or the 


IUD. 


Ortho All-Flex is designed to provide comfort 
and reliability and to meet the highest esthetic 
sgendards. You can give it to your patients with 

onfidence because it's a method that is rarely 
contraindicated. 


Ortho All-Flex Diaphragms are made of highest- 
quality, long-lasting latex. Ortho-Gynol 
Contraceptive Jelly and Ortho-Creme have been 
specially formulated for use with Ortho 

. diaphragms. 





Consider the advantages of prescribing the Ortho 
All-Flex Diaphragm and Ortho-Gynol Jelly when 
you and your patient decide on the diaphragm 
and jelly method of conception control. 


If you would like a professional fitting-ring set and 
fitting-procedure brochure, please contact your 
Ortho representative. Remember, to afford maxi- 
mum protection, the Ortho All-Flex Diaphragm 
and Ortho-Gynol Contraceptive Jelly or Ortho- 
Creme must be used according to directions. 


asafe and sound barrier 
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FETUS, PLACENTA, 
AND NEWBORN 


Significance of meconium in midtrimester 


diagnostic amniocentesis 


CHARLES R. KING, M.D. 
GERALD PRESCOTT, D.M.D. 
MARTIN PERNOLL, M.D. 
Portland, Oregon 


The importance of meconium passage as a sign of the third-trimester fetus in distress is well 
known. The significance of similar observations in the midtrimester fetus is much less certain. The 
increasing use of amniocentesis during the middle trimester for the diagnosis of genetic disease 
makes ascertainment of such data important. Ten instances of meconium-stained amniotic fluid in 
the last 514 amniocenteses performed at our institution for antenatal genetic diagnosis are reported. 
Seven pregnancies have ended at term with normal deliveries. Three pregnancies have terminated 
with fetal death. Meconium staining may be a sign of impending fetal death when passed during the 
second trimester. When accompanied by alpha-fetoprotein elevation two of three pregnancies 
terminated with fetal death. (AM. J. OBsTET. GYNECOL. 132: 667, 1978.) 


MECONIUM STAINING of amniotic fluid in the late 
third trimester has been identified as a potential signal 
of fetal distress as initially reported by Schwartz! in 
1858. The advent of electronic and biochemical tech- 
niques for the surveillance of fetal well being during 
the perinatal period has aided in the evaluation of such 
infants.^ ? The correlation of fetal distress and 
meconium passage at earlier points in gestation is not 
clear. Only a single report of the importance of 
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meconium in second-trimester amniotic fluid has ap- 
peared.* We report our experience with meconium- 
stained amniotic fluid in the midtrimester. 


Material and methods 


All patients were managed in our Prenatal Diagnosis 
Clinic by a routine protocol which has been previously 
published." ê In general, management involves ul- 
trasonography prior to a sterile amniocentesis with a 
No. 22 spinal needle. Fetal heart tones are monitored 
with the Doptone before and after the procedure. 
Amniotic fluid is routinely analyzed for alpha-feto- 
protein (AFP) by radioimmunoassay. Cases 1 and 2 
were not studied for AFP. Karyotyping is performed 
with quinacrine and giemsa banding. Follow-up evalu- 
ation on all infants has been recorded. Amniotic fluid 
from all patients (except Nos. 1 and 2) have been ana- 
lyzed for the presence of meconium, and spectropho- 
tometric scanning of each amniotic fluid specimen re- 
vealed a sharp peak of increased absorbance at 405 
my.” è All specimens except that of case No. 10 were 
studied after storage in a frozen state at —20° C. for 3 
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Table I. Outcome of pregnancies with second-trimester meconium-stained amniotic fluid 





l None 
Maternal hypertension, 
cesarean section 


First-trimester vaginal bleed- 
ing, cesarean section 
4 43 2 None 
5 35 2 None 
6 35 l Previous tap, culture 
- failure 
7 38 l Vaginal bleeding 
8 42 0 None . 
9 37 4 First-trimester vaginal 
: bleeding 
10 24 2 None 


Culture failure Not done Fetal death at 16 wk. 
46,XY Not done Normal male 

46,XX 28 Normal female 
46,XX 20 Normal female 
46,XY 23 Normal male 

46,XY 34 Fetal death at 17 wk. 
46,XX 36 Normal female 
Culture failure 35 Fetal death at 20 wk. 
46,XX 22 Normal female 

Not done 23 Normal male 


remnants sss 


to 18 months. Details of each patient and pregnancy 
outcome are presented in Table I. Cases Nos. 1, 6, and 
8, which resulted in fetal loss, are described in detail. 


Case reports 


Case 1. A 41-year-old woman (gravida 2, para 1) pre- 
sented at 14 weeks’ gestation for prenatal studies be- 
cause of advanced maternal age. Pregnancy had been 
uncomplicated. A routine amniocentesis was done 
without event with return of “dark” meconium-stained 
amniotic fluid. Fetal heart tones were present following 
the procedure, but follow-up ultrasonography the next 
week failed to identify fetal heart tones. Fetal struc- 
tures were ill defined but no specific fetal anomalies 
were identified. AFP was not studied. Amniotic fluid 
cells did not proliferate in culture and karyotype re- 
sults are not available. The pregnancy was terminated 
by suction curettage 3 weeks after amniocentesis with 
findings of fetal death. 

Case 6. A 35-year-old woman (gravida 4, para l, 
aborta 2) presented for prenatal studies at 14 weeks’ 
gestation. Amniocentesis was done without difficulty. 
The fluid obtained was sent to our laboratory for study 
and resulted in a culture failure. Repeat amniocentesis 
3 weeks later produced heavily meconium-stained 
amniotic fluid. Fetal heart tones were heard following 
the procedure. Ultrasonography confirmed a gesta- 
tional age of 17 to 18 weeks. A normal 46,XY 
karyotype was demonstrated on cells from the second 
amniocentesis. The AFP was 34 ug per milliliter (nor- 
mal range, 4 to 32 ug per milliliter). Spontaneous labor 
commenced 3!5 weeks after the amniocentesis with the 
delivery of a deadborn, 524 gram, macerated, male 
fetus. No gross anomalies were identified in the fetus. 
The family refused permission for an autopsy. 

Case 8. A 42-year-old primigravid woman presented 
at 17 weeks' gestation for amniocentesis because of ad- 
vanced maternal age. The pregnancy and past mater- 
nal history were not complicated. Untrasonography 
confirmed a gestational age of 17 weeks. Amniocentesis 


was accomplished without incident, with return of 
meconium-stained amniotic fluid. Fetal heart tones 
were heard following the procedure. AFP was 35 ug 
per milliliter (normal range 4 to 33 ug per milliliter). 
The amniotic fluid cells did not grow in culture. The 
mother reported decreased fetal movement 3 weeks 
later. Repeat ultrasonography suggested fetal death 
and the pregnancy terminated with delivery of a mac- 
erated fetus 8 days later. 


Results and comment 

Identification of fetal distress is difficult in the 
second-trimester fetus. The techniques of electronic 
and biochemical monitoring of the third-trimester 
fetus have largely not been utilized in the midtrimester. 
Second-trimester fetal status is generally evaluated by 
evidence of fetal growth and fetal activity. Ultrasonog- 
raphy allows evaluation of intrauterine fetal growth in 
the second trimester. Amniocentesis for genetic diag- 
nosis has tremendously increased the number of mid- 
trimester amniotic fluid specimens studied, and evalu- 
ation of such specimens will increase knowledge of 
normal and abnormal fetal physiology. 

The present study has observed two potential mark- 
ers of fetal death —meconium-stained amniotic fluid? ? 
and amniotic fluid AFP.* '° Only a report by Karp and 
Schiller has evaluated pregnancies with second-trimes- 
ter meconium-stained amniotic fluid. All six of the re- 
ported pregnancies progressed to delivery of normal 
infants without congenital malformations. In the pres- 
ent series of 10 patients, three pregnancies (cases Nos. 
1, 6, and 8) ended with second-trimester fetal death. 





Seven pregnancies have ended with the delivery EN 
` 


normal infants (Table I). 

."Fhese 10 patients have been observed in 514 con- 
secutive amniocenteses performed in our Prenatal Ge- 
netic Diagnosis Clinic. This is an incidence of approxi- 
mately one in 50 pregnancies. This figure is similar to 
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the one in 40 pregnancies reported by Karp and Schil- 
ler. This is a less frequent finding than meconium 
passage during the third trimester.” ? 

Three mothers (cases Nos. 3, 7, and 9) noted spotting 
during the first trimester, and all three pregnancies 
have ended normally. The only other major complica- 
tion was maternal hypertension in case No. 2. Delivery 
was uneventful in this case and the infant is normal. 
Certainly maternal hypertension may compromise fetal 
well being, as may other significant maternal diseases, 
as observed by Karp and Schiller* 

We have not observed extraordinary difficulty in the 
laboratory handling of meconium-stained amniotic 
fluid specimens. Culture failure occurred in two in- 
stances anc one of these specimens was sent from an- 
other state for analysis. Factors arising during transit 
are most likely responsible for this failure of cell repli- 
cation in culture. A third specimen grew readily on 
repeat stucy. Culture failures occur in less than 5 per 
cent of our amniotic fluid studies. 

AFP measurements during the third trimester may 
be useful in the identification of fetal death.® '° Three 
of the eight pregnancies studied for AFP demonstrated 
elevations above our normal range of three standard 
deviations over the mean. Two of these pregnancies 
terminated with fetal death. The third is case No. 7, 
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which resulted in a normal female infant. The remain- 


ing five cases were all above the mean, but not outside 


the normal AFP range. These observations suggest that 
AFP may be present in meconium, or that fetal stress 
sufficient to cause meconium release rhay also promote 
elevation of AFP in second-trimester amniotic fluid. 
Most pregnancies with meconium passage during the 
third trimester end with a normal infant. However, a 5 
to 10 per cent mortality rate is present and many more 
infants have a morbid neonatal course.” ? It is difficult 
to generalize about the mortality rate in the present 
series because of the small sample size, but 30 per cent 
of these pregnancies ended with fetal death. If the six 
patients reported by Karp and Schiller* are added to 
these patients, then the mortality rate becomes approx- 
imately 20 per cent. The actual incidence of fetal death 
is probably less than the 30 per cent observed in our 
patients, but is greater than the zero mortality rate re- 
ported by Karp and Schiller.* Additional studies will 
identify the magnitude of this risk and long-term 
follow-up to school age and beyond will be essential to 
identify any subtle changes that may be present in these, 
children. Most pregnancies with meconium at the time 
of a midtrimester amniocentesis will probably progress 
normally, but physicians and families should be aware 
than this is a potential sign of impending fetal death. 
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Neonatal neurobehavioral tests following cesarean 
section under general and spinal anesthesia 
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The Scanlon Group’ of Early Neonatal Neurobehavioral Tests (E.N.N.S.) was administered to 150 
babies delivered by elective cesarean section. Fifty of the mothers were induced into general 
anesthesia with thiopental, 4 mg. per kilogram, and 50 with ketamine, 1 mg. per kilogram. Fifty 
mothers received spinal anesthesia with 6 to 8 mg. of tetracaine. All mothers receiving spinal 
anesthesia were given 100 per cent oxygen by a transparent face mask and all undergoing general 
anesthesia received N,O-O, (6L:6L) until delivery of the baby. All mothers were healthy and all 
babies weighed 2,500 grams or more, were apparently normal, and had Apgar scores of 7 or more 
at one minute to 10 at five minutes. Spinal anesthesia was associated with the greatest percentage 
of high scores on both the first and second day for overall assessment, pinprick response, tone, 
rooting, sucking, Moro response, placing, alertness, and total decrement (habituation) scores. There 
was a Statistically significant difference between all the scores for spinal compared to the other two 
groups. The scores were lowest following a thiopental induction and intermediate with ketamine 
although the difference did not reach statistical significance. (AM. J. OBSTET. GYNECOL. 132: 


670, 1978.) 


EITHER general or regional anesthesia may be used 
for cesarean section. In some situations (e.g., fetal dis- 
tress) there is a definite indication for general anes- 
thesia but for the majority of elective cesarean sections 
there are advantages and disadvantages to both 
methods. Whatever precautions are taken, general 
anesthesia will invariably be associated with the risk of 
aspiration and spinal anesthesia carries a risk from 
hypotension. 

General anesthesia may be induced with either 
ketamine or thiopental. Since at the time of this trial a 
majority of patients and obstetricians preferred gen- 
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eral to regional anesthesia and since we had previously 
obtained slightly better results in terms of neonatal 
neurobehavioral tests following the use of ketamine 
than following thiopental for vaginal delivery,? we de- 
cided to compare ketamine and thiopental induction 
for cesarean section. The mothers were allocated for 
ketamine and thiopental induction by a randomized 
code. Spinal anesthesia was chosen in preference to 
epidural for regional anesthesia since a much smaller 
dose of local anesthetic is needed and we were mainly 
concerned with drug effect on neonatal neuro- 


behavior. 


Method 


All mothers were healthy and between 18 and 35 
years of age. No premedication was given except that 
each patient had two doses of 15 ml. of magnesium 
trisilicate and those undergoing general anesthesia re; 


ceived 0.4 mg. of atropine intramuscularly one-half ` 


hour before surgery. All patients were transported to 
the operating room in the lateral position. The uterus 
was displaced to the left by 15 degree tilt from the 
supine in all patients. 
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Table I. Patient description: Mean (+S.D.) of babies’ birth weight and mothers’ description 


IT mm 


Birth weight 3.4 (+0.3) 
Mothers’ age 28.6 (+3.8) 
Weight (Kg. 66.2 (+9.5) 
Height (cm.) 156 (x 1.2) 


3.3 (+0.3) 3.4 (+0.4) 
26.4 (+4.2) 29.9 (+3.9) 
72.2 (+11.4) 74.3 (+8.6) 

159 (+6.6) 158 (1.1) 





Babies were studied in three groups: (1) fifty infants 
were delivered from mothers induced into anesthesia 
with 4 mg. per kilogram of thiopental; (2) fifty infants 
from mothers induced with 1 mg. per kilogram of 
ketamine; and (3) fifty infants from mothers delivered 
under spinal anesthesia using 6 to 8 mg. of tetracaine. 
Maternal anesthesia in the first two groups was pre- 
ceded with five minutes of 100 per cent oxygen by 
transparent face mask and after intubation, anesthesia 
was continued with N,O/O, (6L:6L) until delivery. 
The third group received oxygen through a transpar- 
ent face mask ata flow of 6 L. per minute until delivery. 

Neurobehavior in the 150 neonates was assessed at 4 
to 8 hours of age and again 24 hours later. Scanlon's 
Early Neonatal Neurobehavioral Scale! was chosen be- 
cause it was specifically designed and first used to 
provide a simple, rapid, reproducible scale for use in 
the assessment of the effects of drugs on the neonate 
between 4 and 72 hours of age. The alternative Brazel- 
ton Scale is not standardized for use until the third day 
of life. Limiting the evaluation to two days also enables 
the evaluator to remain "naive" to the anesthetic man- 
agement, method of delivery, or perinatal risk factors. 
Testing was in a quiet,’ constant temperature environ- 
ment with the baby awake or in a light sleep. Babies 
weighing less than 2,500 grams or with an Apgar score 
of less than 7 at one minute and 10 at five minutes were 
excluded. Patients differed little between the three 
groups (Table I). Five babies in the thiopental group, 
three in the ketamine group, and four in the spinal 
anesthesia group were excluded because of Apgar 
scores of 5or 6 at one minute. Two babies in the spinal 
group, three in the ketamine group, and one in the 
spinal group were excluded because of weights of less 
than 2,500 grams. 

The two physicians examining the babies were both 
anesthesiology residents carrying out an assignment 
for their research year. They were taught neurobe- 
havioral testing by a physician who had received in- 
struction from Dr. Scanlon and who had been trained 
in the Brazelton technique. To reduce interobserver 
error tests on 20 of the 50 babies in each of the study 
groups were performed by one investigator and 30 of 
the 50 in each group by the other investigator. To 
further estimate the interobservor error ten babies 


Table II. Percentage of neonates with high scores 
on neurobehavior testing on first and second day 
after maternal anesthesia 


Ketamine | Thiopental | Spinal 
Response Day |(N =50) | (N = 50) |(N = 50) 


Overall Day 1§ 58 46§ 827 
Day 2§ 64 488 881 
Pinprick response Day 1* 60 44t 70 
Day 2 82 76 88 
Tone Day 18 58 468 82+ 
Day 2 70 68 80 
Rooting Day 1* 42 321 50 
Day 2 60 54 64 
Sucking Day 1* 60 40€ 74* 
Day 2 66 68 76 
Moro response Day lt 70 508 80 œ 
Day 2 84 68 84 
Sound response Day | 48 30 28 
Day 2 56 48 62 
Placing Day 1* 62 70 84* 
Day 2 84 76 82 
Alertness Day 18 46 408 828 
Day 21 60 564 86+ 
Total decrement Day 1t 721 488 84 
score 
(Habituation) Day 2* 78 60€ 86 


Statistical significance between the three groups together is 
indicated after the day, between ketamine and thiopental 
after ketamine, between thiopental and spinal after thiopen- 
tal, and between spinal and ketamine after spinal. 


*p « 0.05. 
tp < 0.02. 
tp < 0.01. 
$p < 0.001. 


were rated by the two observers for the 10 tests. 
Spearman’s Rank Coefficient was 0.96. 

The neurobehavior scores were all measured on a 4 
point ranking (ordinal) scale. A normal response was 
recorded at three and the smallest detectable differ- 
ence from normal was given a | point difference. Apart 
from this, the details of the test were as given by Scan- 
lon and associates.' 


Results 


All neurobehavioral tests are on a ranking (ordinal) 
scale, and the results were therefore compared statisti- 
cally in terms of frequency by a nonparametric test (chi 
square). The frequency of each neonatal score falling 
into the 12 cells of the contingency table was not high 
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enough to perform a chi square test using each cell 


individually. Therefore, cells of the contingency table 


were combined so that approximately 50 per cent of 
scores were classified as "high" and approximately 50 
per cent as “low.” 

Group comparisons. The percentage of high scores 
for overall assessment, pinprick response, tone, root- 
ing, sucking, Moro response, placing, alertness, and 
total decrement score (i.e., the combined decrement 
scores for pinprick, light, sound, and Moro response) 
were higher following spinal anesthesia than following 
general anesthesia at statistically significant levels rang- 
ing from p < 0.05 to p < 0.001 on Day 1 (Table II). On 
day 2 only the overall assessment (p < 0.001), total de- 
crement score, and the alertness score (p < 0.001) were 
significantly higher. 

Differences between spinal and thiopental N,O 
Groups. On Day 1 the spinal group of babies had a 
greater percentage of high scores than the thiopental- 
N:O group for overall score (p < 0.001), sucking 
(p < 0.01), pinprick response (p < 0.01), tone (p < 


' 0.001), rooting (p < 0.02), Moro response (p < 0.001), 


alertness (p < 0.001), and total decrement score 
(p < 0.001). On Day 2 the overall assessment (p < 
0.001), alertness (p < 0.001), and total decrement 
score (p < 0.01) showed a statistically significant dif- 
ference. 

Differences between spinal and ketamine N,O 
groups. On Day | the spinal group of infants had a 
greater percentage of high scores than the ketamine 
N:O group for overall assessment (p < 0.02), tone 
(p € 0.02), sucking (p « 0.05), placing (p < 0.05), and 
alertness (p < 0.001). On Day 2 only overall score 
(p < 0.02) and alertness (p < 0.01) showed a greater 
percentage of high scores for the spinal group. 

Difference between thiopental-N,O and ketamine- 
N,O groups. On Day 1 the ketamine-N;O group of 
infants had a greater percentage of high scores than 
the thiopental-N;O infants, but this failed to reach 
statistical significance. 


Comment 


The comparative effects of regional and general 
anesthesia on neonatal neurobehavior have been little 
explored. The effect of chloroprocaine epidural block 
compared with general anesthesia for vaginal delivery 
showed that most parameters of the Scanlon Early 
Neonatal Neurobehavioral Scale (E.N.N.S.) were de- 
pressed most with thiopental-nitrous oxide, least with 
chloroprocaine epidural block, and to an intermediate 
extent with ketamine-nitrous oxide. The effects lasted 
24 to 48 hours.’ 
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A recent study compared epidural with general anes- 
thesia? but was able to show little difference on the baby 
except for a slightly lower Apgar score following gen- 
eral anesthesia. However, to depress the Apgar score 
by drugs the amount has to be large, given too close 
to delivery, or the baby has to be unusually sensitive. 
The Apgar score is a good index of survival and corre- 
lates to some extent with later neurologic damage 
perhaps because it is also sensitive to brain damage 
itself and not just to the effect of drugs. The study also 
shows that with both general and epidural anesthesia 
given by a good technique, the baby is well oxygenated, 
but all these parameters are short-term parameters— 
important in themselves—but giving no indication of 
the baby's ability to cope with its first few days of life. 

It could probably be anticipated from work on adults 
that thiopental would depress the neonate for a consid- 
erable amount of time due to its slow rate of metab- 
olism. Closely related barbiturates (thiobutabarbital 
and methohexital) produce electroencephalographic 
changes in adults which last for over 24 hours.* After 
thiopental anesthesia an adult is unusually susceptible 
to alcohol for up to 11 hours, although the subject 
shows little or no persistent evidence of hypnotc ef- 
fect.° The medium-acting barbiturates, including pen- 
tobarbitol which is the main metabolite of thiopental, 
have previously been shown to depress sucking in neo- 
nates by Brazelton* and Kron and associates." They also 
have an effect on the electroencephalogram for several 
days. We feel the present study brings further evi- 
dence that most parameters on Scanlon's E. N.N.S. are 
depressed for 24 hours and the most sensitive parame- 
ters for at least 36 to 48 hours. 

The significance of neonatal neurobehavioral tests 
have still to be critically assessed. It may be felt by some 
that "it is not very difficult to compose long lists of 
reflexes which may be elidted from infants... by 
scratching, tickling, thumping, spinning, or otherwise 
invading their privacy.”® However, the baby's failure to 
respond may be indicative of other failures. In addi- 
tion, the withdrawal of the foot from a source of pain, 
the freeing of the nostrils when obstructed (Brazelton's 
response to airblock), rooting, and sucking do have 
current survival value. The baby at risk, the baby of the 
diabetic mother, and the premature baby would seem 
more likely to survive if the suck and tone are strong. 
These are most likely to be strong after a minimal 
onslaught from analgesics and anesthetics such as may 


be obtained by spinal anesthesia. = 


Again, the significance of an awake mother hearing 
her baby’s first cry may seem to those engaged in per- 
forming a cesarean section of minor importance. How- 





^ 


NW 


Number 6 


ever, a befuddled baby trying to assess the new sensory 
input of extrauterine life and receiving little comfort 
from the mother, still half-asleep from the medication, 
may have a profound effect on the response of 
the mother-father-baby triad and parent-child “bond- 
ing."'^ 1! Klaus and colleagues!! recorded and studied 
the behavior of 12 mothers from one-half hour to 13% 
hours after delivery by means of photographs taken 
every second during the first ten minutes of each con- 
tact with their babies. The progression of behavior ob- 
served in the term infants was orderly starting with 
fingertip touch on the infants' extremities and proceed- 
ing in four :o eight minutes to massaging palm contact 
with the trunk. "An intense interest in eye-to-eye con- 
tact was observed at the first contact. Mother-to-infant, 
eye-to-eye contact appears to be an important ex- 
change during the development of affectional ties." 
The effect of obstetric medication on such mother- 
infant interaction has recently received increasing at- 
tention." The later development of the infant may be 
significantl changed by these early relationships. The 
changes may also alter the behavior of both parents. 
Parke and associates'* found a positive correlation be- 
tween medication and maternal vocalization and rock- 
ing and a negative correlation between medication and 
paternal vocalization and rocking. Maternal interaction 
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increased and paternal interaction decreased as the 
amount of medication the baby had received before 
birth increased possibly because the mother becomes 
more eager for the child to respond and the father 
becomes disinterested. ' 

A third point is an unmedicated baby is able to 
see,’ '® smell, and taste! with quite unexpected dis- 
crimination. Its learning capabilities are shown by the 
habituation reflex,'” '* Pavlovian,'? and operant” con- 
ditioning. To disturb these in the vital first few days of 
life would seem to be unwise. 

To summarize, it is felt that for the baby at risk, 
depressing sucking and tone may further jeopardize 
its life. If parent-baby bonding does indeed depend on 
progressive behavior patterns and eye-to-eye contact in 
the first 12 hours or even the first two days, then the 
effect of medication may be to produce conflict, rather 
than bonding. Bad habit patterns may be generated 
and several studies are in progress to determine the 
long-term consequences. A correlation may be shown 
between heavy medication of the fetus and infant be- 
havior difficulties. It is felt that regional anesthesia not 
only presents the advantages of avoiding death from 
aspiration, but also makes possible a wide-awake 
mother and baby. 
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Distribution of the bulk of the normal placenta 


Review and classification of 800 cases by ultrasonography 


ANDREW M. FRIED, M.D. 
Lexington, Kentucky 


A series of 800 ultrasonographic placentographies is reviewed and categorized by the location of 
the main bulk of the placenta. It represents, to our knowledge, the first such study of the 
undisturbed placenta and demonstrates a remarkably even distribution with frequent overlapping of 
more than one uterine sector. A simple form of categorization is presented and the clinical 
implications and value of ROM NDA are underscored. (AM. J. OBSTET. GYNECOL. 


132: 675, 1978.) 


IN THE CONSIDERABLE number of writings on placental 
localizatior by ultrasonography and other methods, 
there does not, to our knowledge, appear a breakdown 
of the statistical distribution of the main portion of the 
placenta determined without disturbing the uterine 
contents. Kian' in 1963 examined the relationship be- 
tween placental attachment and breech presentation; 
he found cornual-fundal insertions in 66 per cent of 
the breech group and 3.9 per cent of the cephalic. He 
was dealing with implantation sites determined by 
manual exploration of the uterus. Booth and associ- 
ates* also using manual exploration, found a fundal 
implantation in only 2 per cent of 200 cases and a slight 
anterior predilection (53 per cent anterior to 39 per 
cent posterior) which was not obvious in our group. 
The standard obstetric texts? ? make no definitive 
statements as to the position of the developed placenta 
and the myriad of ultrasonographic studies of the 
placenta have neither examined the normal distribu- 
tion nor artempted to categorize this distribution. We 
therefore undertook to examine a sizeable series of ul- 
trasonographic placental studies with a view toward the 
normal distribution of the undisturbed placenta and 
hopefully a useful classification of the results. 
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Materials and methods 


A series of 878 patients spanning a 15 month period 
was reviewed. To insure maximum accuracy, those 
studies of suboptimal technical quality were excluded. 
Pregnancies of less than 10 weeks' gestation were 
excluded, as were multiple gestations. Placental loca- 
tions were characterized by the position of the greatest 
bulk of the placental tissue; when overlap of two sectors 
was seen, a compound category. was chosen (such as 
anterior-to-fundal), the first appearing being predom- 
inant over the second but both felt to be significant. Figs. 
1 through 5 represent longitudinal scans illustrating 
the individual classification. 


Results 


Table I indicates the composite categorization of pla- 
cental localizations after the exclusions noted above 
were made. Several observations are to be made. In the 
cephalic presentations, the pure anterior placenta out- 
numbered the posterior by a factor of 1.63:1. When, 
however, "anterior" and "anterior-to-fundal" are com- 
bined, the ratio drops to 1.20: 1. The use of compound 
categories should account for the small proportion of 
placentas (5.99 per cent) termed purely “fundal.” If all 
the placentas with a significant fundal component are 
considered, the picture changes strikingly, and 22. 5 
per cent fall into this category. 

A further regrouping of the accumulated data may 
be of value. If all the cases with a significant anterior 
component (“anterior” plus "anterior-to-fundal") are 
compared with those without a significant anterior pla- 
cental mass ("posterior" plus "posterior-to-fundal" plus 
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. Fig. 1. Longitudinal midline scan demonstrating the anterior placenta (P). In this and subsequent 


scans, the patient's head is to the reader's left; U. = umbilicus and $ = pubic symphysis. 


Table I. Placental localizations 





Gestation 


Cephalic: 
Anterior 5 9] 141 
Posterior 7 50 88 
Anterior-to-fundal 3 11 23 
Posterior-to-fundal l 35 47 
Fundal l 12 19 
Breech: 
Anterior 4 28 14 
Posterior 6 28 7 
Anterior-to-fundal l 6 6 
Posterior-to-fundal 5 16 4 
Fundal 4 7 4 
Transverse: 
Anterior 2 6 4 
Posterior 3 6 ] 
Anterior-to-fundal 0 l 0 
Posterior-to-fundal l 3 4 
Fundal 0 3 ] 





“fundal”) the ratio is 1.05: 1 for the cephalic fetus and 
0.73: 1 for the breech. 

Since the determination of breech versus cephalic 
presentation can be made clinically in most cases, those 
cases with the fetus in breech presentation were con- 
sidered separately. The ratio of pure anterior to 
posterior implantations was very nearly 1:1, the pure 
“fundals” represented some 10.7 per cent and the total 


Table II. Localizations of placenta previa 





Gestation 


Cephalic: 
Anterior 3 3 4 
Posterior 2 2 9 
Breech: 
Anterior 2 2 0 
Posterior l 2 l 
Transverse: 
Anterior 0 3 2 
Posterior l 2 0 





of those with a significant fundal component repre- 
sented 37.85 per cent. 

For those cases in which the fetus was in a transverse 
lie, no specific distribution of placental implantation 
was apparent; the prevalence of the transverse lie does, 
however, diminish strikingly decreasing from 14 per 
cent during the first trimester to 6.3 per cent in the 
second and 2.8 per cent in the third. 

Those felt to represent placenta previa, partial or 
total, at some stage in gestation (and not necessarily 
ever becoming clinically significant) were divided 
nearly equally between anterior and posterior (Table 
II). Obviously, all were at least low-lying, and none 
would have a significant fundal component. Of the 
small number (14) which were felt to be virtually true 
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Fig. 2. “Anterior-to-fundal” placenta. Note that the 


significant segment lies in the uterine fundus. 


lateral placentas, 11 were on the left and three on the 
right. The number is insufficient to allow a statistically 
significant statement; the impression is obviously that 
of left-sided predominance. 

Of the 800 patients reviewed, 89 were studied se- 
quentially on two or more occasions. Of these, 71 
showed no significant change in fetal position or dis- 
tribution of the main bulk of the placenta. Fourteen 
fetuses moved from breech to cephalic presentations, 
four as late as the third trimester. One fetus turned 
from cephalic to breech in the second trimester. Three 
patients, found to have anterior placenta previa on ini- 
tial scans, were noted to have simple anterior implan- 
tations without previa on subsequent examinations. 
This is in keeping with a greater increase in the rate of 
growth of the uterus versus the placenta previously re- 
ported. 


Comment 


A multiplicity of methods are available for localizing 
the placenta and determining the presence or absence 
of placenta previa. Plain film radiography,® angiog- 
raphy, radioisotope studies,’ and ultrasonography have 
all been employed to these ends with varying degrees 
of reliability and fetomaternal risks. In the past several 
years, ultrasonography has clearly emerged as the most 
reliable and least invasive of the procedures and, in 
most series, carries an accuracy of from 90 to 95 per 
cent with no demonstrable harmful effects to mother 
or fetus." Ultrasonographic localization of the 


main portion of the placenta is anterior but a 
a 


placenta is a routine part of all obstetric studies in our 
laboratory, a prerequisite to amniocenteses, and the 
first study accomplished on patients with vaginal bleed- 
ing during pregnancy. 

Absence of a clear-cut statement in the obstetric texts 
as to placental distribution in all likelihood reflects sev- 
eral factors. Prior to the widespread use of B-mode 
ultrasonography, the most accurate assessments of lo- 
cation of the placenta were made on the basis of man- 
ual exploration of the uterus, and these investigators! ? 
recognized the distortion produced by the examining 
hand. Then, too, in recent years the literature has 
provided a number of elegant studies in ultrasono- 
graphic placentography addressing the problems of 
placenta previa," placental migration,'^ !3 placental 
volume," placental aging,'” !* and such without atten- 
tion to normal distribution. The dynamic nature of the 
placenta and changes in its orientation with respect to 
the lower uterine segment are now receiving more at- 
tention (e.g., simulation of placenta previa by overdis- 
tention of the bladder and resultant deformity of the 
uterus). This phenomenon would appear unlikely to 
change the classification presented here. 

Since the accuracy of ultrasonographic placentog- 
raphy has been well vindicated it would seem appro- 
priate to establish the normal pattern by this method 
and lay to rest the almost anecdotal approach to the 
subject. 

The clinical significance of these findings follows by 
inference. Despite the increasing popularity of ul- 
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Fig. 4. Posterior-to-fundal placenta (P). 
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Fig. 5. Fundal placenta (P). 


trasound as an effective means of localizing the 
placenta for amniocentesis, a considerable number of 
these procedures are still being accomplished “blind,” 
or on the basis of physical examination alone. The wide 
and relatively even distribution of the placental bulk in 
our series precludes any meaningful conclusion as to a 
more likely site of implantation of "placenta-free" area 
of the uterine wall to guide the unaided amniocen- 
tesis. The previously documented decrease in "bloody 
taps" with the use of ultrasound establishes ultrasono- 
graphic guidance as the current “state of the art” for 
amniocentesis. '* 20. 

The lack of a statistically valid relationship of placen- 
tal location with respect to such variables as fetal posi- 





tion makes a statement of likelihood or predominance 
impossible in any given case. It has been our experi- 
ence that successful and atraumatic amniocentesis can 
frequently be accomplished with a pocket of fluid 
measuring no more than 3 cm. in diameter with the use 
of ultrasound to localize the fluid, establish its depth, 
and determine the needle path. With small pockets of 
fluid or an active fetus, the A-mode aspiration trans- 
ducer has proved useful in our laboratory for direct 
visualization during the procedure. 


The author wishes to thank Dr. John W. Greene, Jr., 
for his critical review and counsel and Nancy L. Ford 
for preparation of the manuscript. 
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Fetal pulmonary maturity as determined by 
fluorescent polarization of amniotic fluid 


HAIM ELRAD, M.D. 
SAMIR N. BEYDOUN, M.D. 
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RICHARD H. AUBRY, M.D. 
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Syracuse, New York 


A special technique, fluorescent polarization (F.P.), has been used to measure the microviscosity of 
amniotic fluid. A total of 151 samples of amniotic fluid from 118 patients, both normal and high-risk, 
were included in this study. The results were compared to L/S ratios and to the neonatal outcomes. 
The F.P. value was found to decrease as pregnancy progressed, and a value of 0.345 or less was 
found to be associated with apparent fetal lung maturity. The correlation between the F.P. value and 
the L/S ratio was good when mature results were compared (L/S > 2 and F.P. < 0.345). When the 


L/S ratio was immature (—2), only 18 out of 82 samples showed an immature F.P. value. There 
were 99 patients delivered within 5 days of the amniotic fluid sampling and the percentage of 
correct prediction for RDS was 100 per cent with mature L/S or F.P. In cases with an immature L/S 
ratio (—2) the correct prediction of RDS was only 14 per cent; with the F.P. value it was 86 per 
cent. Six out of seven patients with immature F.P. value (7345) developed RDS and three of these 
died with hyaline membrane disease. In 83 patients delivered within 48 hours of the amniotic fluid 
sampling, the predictive value of the F.P. increased to 100 per cent but that of the L/S ratio 
remained 14 per cent. (AM. J. OBsTET. GYNECOL. 132: 681, 1978.) 


ONE OF THE most valuable tools in the modern man- 
agement of high-risk pregnancy is the L/S ratio as an 
index of fetal lung maturity.'7? The reliability of the 
L/S ratio in predicting lung maturity is high when the 
L/S is =2 (mature zone). However, when the result is 
<2 (immature zone), some studies have shown a 
significant percentage of false low L/S ratios.* As a re- 
sult, immature values of the L/S ratio are not always 
followed by RDS in the newborn infant, and the deliv- 
ery of the at-risk fetus may be inappropriately delayed. 
This has resulted in a search for a more precise predic- 
tor of fetal lung maturation. 
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Since the action of the surfactant in the newborn 
lung is physical—by reducing the surface tension in the 
alveoli and therby sustaining alveolar expansion, it 
seems logical that physical determination of surface 
tension of the amniotic fluid may give a better indica- 
tion of lung maturity. However, such tests have been 
hard to standardize and their use in clinical practice has 
been limited.*~’ It is important to note that surface 
tension and viscosity of fluids are directly related and 
the latter can be more easily measured. Recently, a 
method which measures the microviscosity of the lipid 
aggregates in amniotic fluid by fluorescence has been 
described by Shinitzky and associates. The amniotic 
fluid fluorescent polarization (F.P.) was measured by 
the Fetal Lung Maturity Analyzer.* The results are re- 
lated to the microviscosity. The F.P. value was shown to 
decrease as pregnancy approaches term.* 

The objective of this study was to determine the re- 
sults and clinical value of the F.P. determination in a 


*Elscint, Ltd., Israel. 
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Table I. Details of population studied 


Normal pregnancy 57 
Diabetes (Insulin-requiring) 15 
| (11) 

Hypertension and renal disease 19 
PROM and premature labor 8 

Rh sensitization 3 
Miscellaneous 16. 

. Total 11 
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No. of cases delivered 






Naf 
67 45 53 
22 12 15 
(18) (10) (11) 

27 17 19 

8 5 8 

6 2 2 
Ein 22- ig. 

151 83 99 


Table II. L/S ratio and F.P. value in 151 samples of amniotic fluid 


0.345 15 3 

«0.345 14 25 
0.345-0.300 11 16 
«0.300 WIS Ux. 9 

Total 29 28 


L/S 
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* Table III. L/S ratio and F.P. value in 99 patients delivered within 5 days 


L/S 
6 l 0 7 0 


0.345 7 
«0.345 l 12 29 63 92 
0.345-0.300 1 6 11 18 30 
«0.300 v d) T. 25 5 e dI me 
Total 7 13 36 63 99 





significant number of carefully documented high-risk 
obstetric patients. This was accomplished by compar- 
ing the results of the F.P. to the L/S ratio as well as to 
the outcome of the newborn infant. 


Material and methods 


Our Regional Perinatal Laboratory serves our Peri- 
natal Center as well as the physicians and hospitals of 
the entire 15 county region of Central New York state. 
Thus, we had the opportunity to test a large number of 
amniotic fluid samples from late pregnancy using both 
the L/S ratio and the F.P. methods. 

The results of the F.P. determination were not re- 
ported and were not used for clinical management of 
the patients. Only after delivery was the F.P. value 
compared to the neonatal outcome. However, the as- 
sessment of neonatal pulmonary status was made with- 
out knowledge of the F.P. result. 

In the period from November, 1976, until March 30, 
1977, 151 samples from 118 patients were analyzed. 
Amniotic fluid was obtained by amniocentesis in 138 
instances, during cesarean section in four cases, dur- 


ing amniotomy in four cases of premature labor, and 
from the vaginal pool in four cases of premature rup- 
ture of the membranes. Gestational age in each case 
was documented by combining information regarding 
the last normal menstrual period, sonography, and the 
Dubowitz score of the newborn. Out of 99 patients de- 
livered within 5 days of amniotic fluid sampling, 83 
were delivered within 48 hours. 

The diagnosis of respiratory distress syndrome 
(RDS) was made very carefully. Only cases with the 
classic chest x-ray and blood-gas analysis findings and 
in addition requiring assisted ventilation were in- 
cluded, i.e., moderate or severe RDS. There were six 
infants with RDS: three died in the neonatal period 
and in all three severe hyaline membrane disease was 
found at autopsy. The method we used to determine 
the L/S ratio is the basic Gluck method and has been 
described in our previous publication.? The microvis- 
cosity of the fluid was measured with the FELMA and 
the results were recorded as the fluorescent polariza- 
tion (F.P.) value. The instrumentation and method are 
extensively described elsewhere.* 
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Fig. 1. Fluorescent polarization of amniotic fluid in normal 
pregnancy (mean values and +1 S.D. for 2 week periods were 
used to eomstruct the curve). 


Briefly, fresh amniotic fluid is centrifuged at 1,000 
r.p.m. for 10 minutes. Then 0.5 ml. of the surfactant is 
incubated for 10 minutes at room temperature with the 
fluorescert staining reagent. This reagent is prepared 
from a stock solution of D.P.H. (1,6-diphenyl-1,3-5- 
hexatriene dissolved in tetrahydrofurane) in phos- 
phate-buffered saline. During the incubation the lipid 
aggregates are labeled with the fluorescent dye and the 
sample is then ready for the analysis by the FELMA. 
This instrument is a microviscometer which uses polar- 
ized light and a D.P.H. probe. The degree of polariza- 
tion relates to the intrinsic viscosity of the lipid aggre- 
gates in the fluid and this in turn relates to the surface 
tension of the fluid | 


Results 


The clinical details of the population studied are 
outlined in Table I. Normal pregnancy was defined as 
one not complicated by maternal disease and with 
normal neonatal outcome. Most of those cases were 
patients with either previous cesarean sections, post- 
dated pregnancies, or uncertain EDC at the time the 
tests were done. The abnormal pregnancies reflect the 
usual spectrum of high-risk obstetric problems. 

F.P. value vs. gestational age. The F.P. results in 67 
amniotic fluid samples obtained from 57 normal preg- 
nancies between 33 and 42 weeks are shown in Fig. 1. 
The mean and +1 S.D., calculated for 2 week periods, 
were used to construct the normal curve. There are 
insufficien- data on the F.P. values in normal preg- 
nancy prior to 36 weeks. However, it appears that in 
diabetic pregnancy (Fig. 2) most results are within the 
normal range. In pregnancy complicated by hyperten- 
sion or renal disease (Fig. 3) a large number of results 
fall below the normal range, suggesting accelerated 
fetal lung maturation in this group. In those eight cases 
in which serial amniocenteses were done, the F.P. de- 
creased as pregnancy progressed. (Fig. 4). 
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Fig. 2. Fluorescent polarization of amniotic fluid in diabetic 
pregnancies (22 samples plotted against the normal curve). 
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Fig. 3. Fluorescent polarization of amniotic fluid in pregnan- 
cies complicated by hypertension and renal disease (27 sam- 
ples plotted against the normal curve). 


F.P. value compared with the L/S ratio. In 151 
samples of amniotic fluid, both the L/S ratio and the 
F.P. value were determined; the results are depicted in 
Table II. There is a good correlation between mature 
L/S ratio (22) and mature F.P. value (20.345). In 
samples with L/S ratio <2, only 18 out of 82 (22 per 
cent) showed an immature F.P. value. In 64 samples, 
the F.P. value indicated maturity despite an immature 
L/S ratio. An analysis of those cases in which delivery 
occurred within 5 days of the last amniocentesis (Table 
III) revealed similar results: concordance of mature 
levels of L/S ratio and F.P. value. In those cases where 
the L/S was immature, only seven out of 36 (20 per 
cent) had an immature F.P. value. 

The correlation between the L/S ratio and the F.P. 
value in 67 amniotic fluid samples from normal preg- 
nancies was good (Fig. 5), the correlation coefficient 
being 0.569 and significant (P — 0.01). In diabetic and 
hypertensive pregnancies the numbers were too small 
to calculate the correlation coefficient. 

Prediction of RDS by the F.P. value and the L/S 
ratio. In 99 cases, the patients were delivered within 5 
days from the amniocentesis (Tables III and IV). In 92 
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Fig. 4. Fluorescent polarization in eight cases with serial am- 
niocentesis. (cases numbered 1 to 4, normal pregnancy; 5 and 
6, chronic hypertension; 7, mild Rh sensitization; 8, diabetes). 
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Fig. 5. Correlation of fluorescent polarization and lecithin/ 
sphinogmyelin results in normal pregnancies (r = 0.569; 
P < 0.01). 


cases, the F.P. value was equal to or lower than 0.345 
and no RDS was found. In seven cases, F.P. value was 
greater than 0.345 and in six of them RDS was diag- 
nosed. Three of them died with HMD. Therefore, F.P. 
value of 0.345 or lower was considered to be an indica- 
tion of fetal pulmonary maturity. When the reliability 
of F.P. and L/S ratio for prediction of RDS was com- 
pared it was found that in the mature zones both tests 
are very reliable. As to the immature levels, prediction 
rate for RDS by L/S ratio was only 14 per cent, whereas 
the prediction rate for RDS by the F.P. value was 86 per 
cent. This discrepancy between the two tests is further 
illustrated in Table V. In 29 cases with an immature 
L/S but a mature F.P. value, the outcome was good and 
there was no RDS. Even if we use an L/S ratio «1.4 as 
immature the prediction rate for RDS will be only 50 
per cent compared to 86 per cent by immature F.P. 
value. 
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Table IV. Prediction of RDS by L/S and F.P. 
value in patients delivered within 5 days of the 
amniotic fluid sampling (within 48 hr.) 


Correct 
No. of cases | RDS cases % prediction 
L/S > 2 G37... (63). 75. 0 (0) 100% (100%) 
L/S < 2 36 (28 6 (5) 14% (14%) 
FP.*345 925 * (18) TO (0) 100% (100%) 
F.P. > 345 Tc 9p vt 


(5) 86% (100%) 





Table V. Incidence of RDS as related to L/S ratio 
and F.P. value in patients delivered within 5 days 
of amniotic fluid sampling (within 48 hr.) 


>2 <345 (mature) 63 (55) (0) 0 
«2 <345 (mature) 20. 425) (0) 0 
<2 >345 (immature) 7— X5) (5) 6 


LLL 


No. of 
RDS cases 


If we apply the same analysis to patients delivered 
within 48 hours of the amniotic fluid sampling, the 
results are even more impressive (Tables IV and V). 
There were 83 such patients; five of them had imma- 
ture F.P. values and all developed RDS, which yields a 
prediction rate of 100 per cent. The prediction rate of 
an immature L/S ratio (<2) is the same for this group 
as for the total group of patients delivered within 5 
days of the amniotic fluid sampling. 


Comment 


The chief use of L/S ratio in clinical practice is 
to ascertain lung maturity before delivery in high- 
risk pregnancies or in elective repeat cesarean-sec- 
tions.'~* 911 When the L/S ratio is transitional or im- 
mature, terminating the pregnancy for fetal indication 
is often delayed. This delay can be inappropriate and 
even harmful when the fetus is in chronic distress. 
Many authors have reported high percentages of false 
low L/S ratios: Spellacy and Buhi? found that only 33 
per cent of infants with L/S <2 will have RDS. Aubry 
and associates? reported a 26.5 per cent incidence of 
RDS when L/S <2. Even with L/S ratio <1, the inci- 
dence was only 57 per cent. In a review by Pender," 
only two out of 15 published series on L/S ratio re- 
ported a 100 per cent predictability of RDS by imma- 
ture or transitional L/S ratio. In our series, the predic- 
tive value of L/S ratio «2 for RDS was 14 per cent 
(Table IV) in patients delivered within 48 hours from 
the amniotic fluid sampling. This is compatible with 
reports from other centers.?-!* Theoretically, there 
are a number of potential explanations for this phe- 
nomenon. (1) There is a lag between changes in the 





Volume 132 
Number 6 


lungs in terms of phospholipid synthesis and the re- 
flection of those changes in the amniotic fluid. Accord- 
ing to Gluck and Kulovich,? this is true when the inter- 
val between sampling of the amniotic fluid and delivery 
is more than 24 hours. When this interval between 
sampling and delivery is less than 24 hours, the pre- 
dictability rate of L/S ratio <2 is 100 per cent. As this 
interval increases, the predictability rate falls.! Other 
studies'? ? have shown that even when the interval is 
less than 24 hours the incidence of false low L/S ratios 
is quite high. (2) Recently Hallman and associates!® 17 
have suggested that minor surfactant phospholipids 
other than lecithin, such as phosphatidylglycerol, may 
be important for normal lung function of the newborn 
infant. Measurement of the L/S ratio in amniotic fluid 
does not represent the changes in those surfactant 
phosolipids which may occur earlier than the changes 
in L/S ratio and could explain normal lung function in 
the face of an immature L/S ratio. 
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Our results tend to support the second explanation: 


the fluorescent polarization (F.P.) of the amniotic fluid * 


measures the amniotic fluid microviscosity and thereby 
reflects all lipid components. 

In our study, the immature F.P. in cases delivered 
within 5 days of the amniotic fluid sampling were 
found to be more predictive of RDS (86 per cent) than 
the L/S ratio <2 (14 per cent). When delivered within 
48 hours, the RDS prediction rate of the F.P. test in- 
creased to 100 per cent and that of the L/S ratio did not 
change. In 29 cases with L/S <2, F.P. value was mature 
and there was no RDS in the newborn infant. It is sug- 
gested that the microviscosity of the amniotic fluid is an 
earlier sign of lung maturity than the L/S ratio and, 
therefore, is more reliable for prediction of moderate 
and severe RDS. This, in addition to the rapidity of the 
test, potentially makes this test a better tool for man- 
agement of high-risk pregnancies than the L/S ratio. 
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Experimental Group B streptococcal infection in 


the rhesus monkey 


I. Disease production in the neonate 
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Group B streptococci (GBS) are responsible for serious infections of newborn infants. An 


° experimental model for GBS infection was developed in the newborn rhesus monkey in order to 
obtain more information concerning the pathogenesis of such infections. A series of 29 newborn 
monkeys were inoculated with either type Ic or type III GBS or sterile broth. Fatal neonatal 
meningitis without associated pneumonia was produced consistently following intracerebral 
inoculation with either type Ic or type Ill; intracerebral inoculation with sterile broth produced no 
apparent disease. Variable disease production followed intravenous or intra-amniotic GBS 
inoculation, and clinical manifestations ranged from no apparent disease to fatal meningitis and 
pneumonia. This monkey model may be useful for further investigation of treatment and prevention 
of neonatal GBS infection. (AM. J. OBsTET. GYNECOL. 132: 686, 1978.) 


Group B srREPTOCOCCI (GBS) can cause sepsis and 
meningitis in newborn infants and puerperal infections 
in their mothers. Studies of human puerperal infection 
conducted during the 1930's identified the GBS, but 
associated the organism with relatively mild illness 
compared with the severe manifestations caused by 
Group A streptococci.’ ? Although GBS became well 
known as an important cause of bovine mastitis, this 
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organism retained its essentially benign reputation for 
human infection until reports linking it will severe 
neonatal illness began to appear during the 1960's.* * 
Systemic infections of newborn infants with GBS have 
been reported to have mortality rates ranging from 14 
to 100 per cent.?^* Survivors may suffer permanent 
neurologic damage.’ 

There are five serotypes of GBS (Ia, Ib, Ic, II, and 
III). Type III has been the serotype identified most 
often in some studies of human delayed-onset neonatal 
sepsis due to GBS.* 7 '? Mouse-protection models for 
GBS infection have been developed for all GBS 
serotypes except type III." In an attempt to develop a 
larger animal model for GBS infection in general and 
type III GBS infection in particular, it seemed appro- 
priate to study nonhuman primates. The rhesus mon- 
key (Macaca mulatta) was chosen because reproductive 
characteristics such as singleton pregnancy, relatively 
long gestation, and hemochorial placentation are simi- 
lar to the human condition, and because it has been 
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possible to manage the mother and neonate in a labora- 
tory setting. Preliminary findings regarding disease 
produced in this species are presented in this report. 


Materials and methods 


Experimental animals. Twenty-nine normal preg- 
nant rhesus monkeys obtained from the caged breed- 
ing colony of the National Institute for Neurological 
and Communicative Disorders and Stroke were used in 
this study. The duration of gestation was estimated by 
the use of planned mating and by bimanual palpation 
of previously mated females at 30 day intervals. Fe- 
males selected for this study were caged individually in 
stainless-steel isolation chambers with fiberglass intake 
filters attached to blowers which provided 12 to 15 air 
changes per hour. Endocervical swabs were collected 
from each animal and plated on Columbia base 5 per 
cent sheep blood agar at approximately 130 days' ges- 
tation and at term to detect any streptococcal infection. 

Delivery was accomplished near term (approximately 
160 days) by cesarean section. The pregnant rhesus 
monkeys were anesthetized for surgery with 2 to 3 mg. 
per kilogram of phencyclidine hydrochloride given in- 
tramuscularly, supplemented by local infiltration with 9 
per cent hdocaine hydrochloride along the incision 
line. Samples of amniotic fluid, cord blood, and fetal 
oral and rectal swabs were collected during the op- 
eration. 

Neonates were weighed and measured immediately 
after delivery. They were held in individual incubators 
for approximately 24 hours at 35? C. Then overtly 
healthy animals were returned to their mothers. 

Inoculum. GBS obtained from human infections 
were used for inoculation. The type Ic GBS used in this 
study was initially cultured from a human neonate who 
died of fatal infection at The George Washington Uni- 
versity Medical Center. The type III GBS was provided 
by Dr. Hazel Wilkinson of the Center for Disease Con- 
trol in Atlanta, Georgia. Type identification of both 
organisms was performed by Dr. Wilkinson. For inocu- 
lation, 14 to 20 hour nutrient broth cultures were di- 
luted 1:10 in phosphate-buffered saline, pH 7.2. The 
concentration of live streptococci in each inoculum was 
determined by counting the number of colony-forming 
units (CFU) present in 10-fold dilutions of each speci- 
men at the time of injection. The median colony count 
was 2 X 10° CFU per inoculation (range 2 x 10° to 
2 X 107 CFU per inoculation). Inocula were in 0.5 ml. 
volume regardless of route administered. 

Intracerebral or intravenous inoculation of the new- 
born monkeys was performed approximately 1 hour 
after birth, when the animals appeared to be clinically 
stable. Intracerebral inoculation was accomplished by 
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Table I. Mortality rates in newborn rhesus monkeys 
after inoculation with Group B streptococci (GBS) 

















Mortality rate 
Route of 
Intracerebral 5/5 = 100% 5/5=100% 0/5 = 096 
Intravenous 3/4 2 75 — — 
Intra-amniotic 1/5 2 20 4/5 = 80 — 





inserting a 22 gauge needle through the frontal bone to 
a depth of approximately 1 cm. at a point 1 cm. lateral 
to the midline and 1 cm. anterior to the frontal suture. 
Control animals received intracerebral inoculation of 
the same volume of bacteria-free diluted nutrient 
broth. Intravenous inoculation was made into the sa- 
phenous vein over a 3 minute injection period. 

Intra-amniotic inoculations were made by percu- 
taneous amniocentesis 24 hours prior to delivery. In 
performing an amniocentesis, a 1% inch 22 gauge 
needle was inserted through the abdominal wall in the 
midline above the umbilicus and then angled toward 
the pelvis in order to penetrate the uterine fundus, 
cephalad to the usual attachment of the anterior pla- 
cental disc. Accurate placement was confirmed by 
checking for free aspiration of amniotic fluid before 
and after injection of GBS. Gross mixing of amniotic 
fluid and bacteria was reproduced by aspirating 5 ml. 
of fluid and reinjecting the fluid five times. A clean 
syringe was used for this, but the needle was not 
changed. 

Cultures. Amniotic fluid obtained during cesarean 
section was cultured and Gram stained. Viable colony 
counts of GBS were measured in these specimens and 
also in some of the amniotic fluid specimens obtained 
just after intra-amniotic GBS inoculation and mixing. 
Cord blood cultures were obtained at delivery. Periph- 
eral blood cultures and spinal fluid cultures were ob- 
tained 3 hours after birth. All specimens taken for cul- 
ture during the study observation period were plated 
directly onto Columbia base 5 per cent sheep blood 
agar. 

At 24 and 48 hours after birth throat, blood, and 
cerebrospinal fluid cultures were taken from surviving 
neonates. Monkeys that died were promptly necrop- 
sied, and cultures were taken from cerebrospinal fluid, 
brain, heart blood, lungs, liver, spleen, and kidneys. 
Formalin-fixed tissues were processed for histologic 
examination. Paired sections were prepared with 
hemotoxylin and eosin and Brown and Bren stains. 


Results 


All monkeys studied had no detectable GBS in cul- 
tures taken prior to inoculation. The mean birth weight 
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Table II. Selected necropsy findings in newborn rhesus monkeys after inoculation with Group B 
streptococci (GBS) 













Inoculum size Inoculum size 
Monkey No. (CFU) Meningitis* | Pneumonitist | Monkey No. (CFU) Meningitis* | Pneumonitist 
Intracerebral A21 2 x 10? + — 631 7 x 105 - = 
A 97 1 x 10? + — 926 5 x 105 + — 
A 360 5 x 109 + — A 407 2 x 108 + — 
A 257 4 x 105 + = 699 2 x 105 = = 
A 214 4 x 105 * — 916 1 x 107 + -— 
Intravenous A 135 1 x 107 + + 
502 1 x 10? + — 
A 656 6 x 10$ + = 
Intra-amniotic 762 1 x 105 - * A 102 1 x 108 + + 
A 107 1 x 108 + + 
A 338 1 x 105 - - 
A 675 ] x 109 - E 





'*Histologic preparations showed polymorphonuclear leukocytes and cocci under meininges and along blood vessels in brain. 
THistologic preparations showed polymorphonuclear leukocytes in alveolar septa and alveoli. 
¢Interstitial pneumonitis only. 


Table III. Selected characteristics of monkeys inoculated intra-amniotically with GBS 


Concentration of GBS in 
amniotic fluid (CFU/ml.) Newborn cultures 








Inoculum size 
(CFU/ml.) 


Ic 3 x 10° N.D.* 1 x 10° + Alive 
Ic 2 x 10 N.D. 1 x 10° $ = Alive 
Ic 2 x 107 N.D. 1 x 10° + - Alive 
Ic 1 x 105 N.D. 1 x 10° + N.A.T Died 39 hr. 
Ic 1 x 105 ] x 10* 2 x 10? n Dr Alive 
III 1 x 10° N.D ] x 10? + +48 hr.§ Died 96 hr. 
III 1 x 108 9 x 104 1 x 10° + N.A. Stillborn 
III 1 x 10° 5 x 104 1 x 10° + + 24 hr.§ Died 96 hr.1 
II 2 x 109 N.D ] x 10? t oa Alive 
III 1 x 109 9 x 10* ] x 10? +; N.A. Died 25.5 hr. 
*N.D., quantitative bacterial measurement not done. 
TN.A., not applicable; newborn infant died before living 24 hours. Brain cultures positive at necropsy. 
Measurement from time of inoculation. 
$Measurement from time of birth. 
was 465 gm. + S.E. 10.6 gm. Clinical evidence of infec- showed meningitis without pneumonia in all of these 
tion in neonates included perceptible depression of animals. Cultures of all organs were positive for GBS. 
spontaneous activity, nuchal rigidity, decreased re- All five of the intracerebral control animals lived with- 
sponse to stimuli, and rapid shallow respirations. These out apparent disease. 
signs progressed in intensity such that gasping respi- Three of four monkeys inoculated intravenously 
rations developed approximately 1 hour antemortem. with type Ic GBS died, with death occurring at 6 to 13 
Clinical manifestations of infection were similar re- hours after inoculation. Necropsy showed meningitis 
gardless of route of inoculation. alone in two monkeys, and meningitis plus pneumo- 
Table I summarizes the mortality rate following in- nitis in one. The pneumonitis did not have an intra-al- 
oculation of GBS into newborn rhesus monkeys by var- veolar exudate. Cultures of all organs were positive for 
ious routes. Selected necropsy findings are shown in GBS. The single monkey which survived intravenous 
Table II. GBS inoculation (inoculum size, 6 x 10° CFU) had col- 
All 10 monkeys given intracerebral GBS died. Death onization demonstrated by positive blood cultures 


occurred at 8 to 18 hours after inoculation. Necropsy taken during the first day. Blood cultures at 24 and 48 
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hours were negative. All spinal fluid cultures were 
negative from that monkey. 

Selected characteristics of the intra-amniotic series 
are shown :n Table III. GBS was consistently isolated 
from amniotic fluid, throat swabs, and rectal swabs 
from these newborn monkeys. Five newborn monkeys 
with bacteremia demonstrated by positive cord blood 
cultures for GBS died; four others with positive cord 
blood cultures had no apparent disease. Spinal fluid 
cultures performed at 24 and 48 hours of life were 
negative in survivors; the two monkeys which died at 
96 hours afer inoculation developed positive antemor- 
tem spinal Huid cultures. 

Viable colony counts of GBS in amniotic fluid 
reached approximately 10? CFU per milliliter 24 hours 
following inoculation. Smears of amniotic fluid taken at 
time of cesarean section showed sheets of gram-positive 
cocci but virtually no neutrophils or other leukocytes. 
Patches of bacteria and neutrophils were seen around 
the chorioamniotic surfaces of the placentas of mon- 
keys in the intra-amniotic inoculation series; however, 
the severity of clinical disease could not be predicted 
from the extent of chorioamnionitis. 

The deat rate following intra-amniotic inoculation 
was 20 per cent (1/5) for type Ic and 80 per cent (4/5) 
for type III GBS. The inoculation-to-death interval in 
this group varied from less than 24 hours for one 
sullborn to 36 hours for two others. Necropsy showed 
pneumonitis in every case, and meningitis in addition 
in the two monkeys that survived for 96 hours before 
death. More extensive pneumonitis was seen in the 
stillborn and the monkey that died immediately after 
birth than in the monkeys that survived for 96 hours. 
Necropsy cultures of all organs were positive for GBS. 


Comment 


Pneumon a, bacteremia, and meningitis due to GBS 
were produced in newborn rhesus monkeys. Although 
other organ sms have been known to cause meningitis 
in rhesus monkeys,'? GBS have not been reported pre- 
viously to case meningitis in this animal. Type Ic GBS 
were used m this study because a fresh isolate was 
readily available from a fatal infection of a human neo- 
nate, and type III GBS was used because it has been the 
most commen type identified in some studies of GBS 
meningitis.5- * 1° 

Cesarean section delivery was performed on all study 
animals. While such a procedure carried iatrogenic 
hazards of trauma, asphyxia, and prematurity, it was 
felt that allowing a vaginal delivery would obscure the 
experimental manipulations. Past experience with 
rhesus monkeys has shown that the mothers would de- 
stroy defective neonates and eat their placentas. 
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Experimental streptococcal infection in monkey 689 


Intracerebral inoculation of type Ic or type III GBS 


was uniformly fatal. No control animals died. Since. 


postmortem cultures and histology confirmed infec- 
tion, it seemed appropriate to conclude that GBS in- 
fection rather than mechanical trauma of the experi- 
ment was the cause of death. This experiment did not 
attempt to determine the minimum inoculum required 
to produce the disease. Inoculum size and route were 
selected to maximize disease production. Maximal dis- 
ease production may have been enhanced by the tech- 
nique of inoculum preparation used whereby phos- 
phate-buffered saline and dilute nutrient broth were 
included with GBS in the liquid injected. While inocula 
which ranged from 2 x 10? to 2 x 107 CFU were uni- 
formly fatal, it is also possible that some of the toxicity 
produced would have been due to the dead rather than 
the viable streptococci present. : 

Intravenous inoculation with type Ic GBS appeared 
generally capable of producing fatal disease. Studies of 
this route of inoculation were discontinued when it be- 
came apparent that this inoculation was not 100 per 


cent fatal and that some disease could be produced by : 


the less invasive intra-amniotic route. e 

Intra-amniotic inoculation was the least invasive 
route for the fetus. Disease production in the intra- 
amniotic inoculation series showed the greatest vari- 
ability as measured by over-all mortality rate and sur- 
vival time of monkeys that died. Since pneumonia was 
consistently present in monkeys that died after intra- 
amniotic inoculation, it is likely that aspiration of in- 
fected amniotic fluid was an important factor in the 
development of disease. Pneumonitis was seldom seen 
among monkeys inoculated by other routes. When 
congenital pneumonia was particularly severe, the baby 
was stillborn or died shortly after birth. Longer survival 
with disease allowed an opportunity for bacteria to 
spread to the central nervous system and cause men- 
ingitis as well. 

Bacteremia in the fetus, as measured by a positive 
cord blood culture, did not predict the outcome. This is 
consistent with data from human subjects which have 
shown that a positive cord blood culture may be pres- 
ent with a variety of clinical manifestations ranging 
from no apparent disease to fatal sepsis.!?-'^ In con- 
trast, a positive spinal fluid culture did predict a fatal 
outcome. Although this combination was found in only 
two neonates following intra-amniotic inoculation, 
positive spinal fluid culture and subsequent death were 
found in all 10 neonates inoculated intracerebrally. 

Clinical research done in human subjects has sug- 
gested that leukocytes migrate through fetal and ma- 
ternal blood vessels to appear along the chorioamniotic 
membranes and then secondarily appear in the amnio- 
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tic fluid when there is clinically significant bacterial in- 
. fection of the amniotic fluid.'® In the present rhesus 
monkey experiment patchy histologic chorioamnionitis 
was developed; however, such findings did not predict 
clinical outcome. A more extensive leukocyte response, 
possibly including amniotic fluid leukocytosis, might be 
seen in the rhesus monkey model if different species of 
bacteria or longer incubation times were used. 
Although the mortality rate following type III intra- 
amniotic infection was 80 per cent, compared to 20 per 
cent for type Ic, no conclusion can be drawn regarding 
relative virulence of the two types of GBS in so few 
animals. Generalizations based on the epidemiologic 
prevalence of type III GBS in human newborn men- 
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ingitis are tempting, but best used as a stimulus for 
more detailed investigation. Pertinent follow-up proj- 
ects would include studies of factors that determine 
virulence of GBS infection, the induction of immunity 
to GBS, and the effectiveness of antibiotic treatment. 

In conclusion, this investigation showed that the 
newborn rhesus monkey can be used to study pneu- 
monia, bacteremia, and meningitis due to type Ic or 
type III GBS isolated from human infection, and that 
such infection may be acquired by the fetus by expo- 
sure to infected amniotic fluid. This preparation 
should be considered for further development as a 
model for human disease. 
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Early detection of human chorionic gonadotropin in 
urine by simple immunoassays 
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Data are presented to show that human chorionic gonadotropin (hCG) in urine can be detected 
early in pregnancy by simple immunoassays performed prior to or around the time of the expected 
but missed menstrual period. Differences between the use of simple immunoassays with urine and 
radioimmunoassays and radioreceptor assays with serum are discussed. (AM. J. OBsTET. GYNECOL. 


132: 691, 1978.) 


"EARLY" DETECTION of human chorionic gonad- 
otropin (hCG) designates the time before or at the 
expected or missed period. In this study the early de- 
tection of hCG in urine by simple immunoassays is 
reported. Early detection of hCG in serum has been 
reported for radioimmunoassays (RIA's) with levels of 
0.03 LU. per milliliter at 22 days from the last 
menstrual period (LMP).! Early detection of hCG in 
serum has been reported for radioreceptor assays 
(RRA’s) with levels of 0.022 I.U. per milliliter at 20 days 
from the LMP.’ 
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Data from radioassays in serum cannot be extrapo- 
lated for simple immunoassays in urine for several rea- 
sons. The RIA's and RRA’s are designed to be specific 
for hCG in serum, especially in the physiologic range 
where minimal cross- reaction with pituitary follicle- 
stimulating hormone (FSH) and luteinizing hormone 
(LH) occurs. This specificity of the radioimmunoassays 
for hCG does not hold for urine, where considerable 
cross-reaction occurs between the antibody to hCG and 
urinary LH and FSH.” * Extra steps are usually neces- 
sary to prepare urine for testing by radioassays, but 
even this does not overcome the lack of specificity. By 
contrast, . the simple nonradioactive immunoassays, 
such as the hemagglutination tube test, the latex slide 
test, and the capillary pregnancy test, are designed for 
urine (which has a low protein content) and cannot be 
used with serum (which has a high protein content) 
unless the serum is extracted. Because of these differ- 
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Table I. Early detection of hCG in urine 






Case 


l 6,10 9 
2 12,16 15 
3 13 14 
4 13,16 17 
5 13,14 13 
6 9,11,12 11 
7 19,20,21 | 20 






Shift in 
BTC (pre- 


"Cer WM. 7 
x a 
a Lo». 
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Days from presumed conception 








First positive First positive 
result at result at 
0.5 I.U. ml. 1.0 I.U. ml. 





9 12 
13 19 
14 19 
16 19 
17 19 
21 26 





Data are shown for the seven patients who were pregnant. All pregnancies were documented by BTC's and TC or AI (Case 
3 only). The day of conception was estimated by both a shift in the basal body temperature and by the dates of TC or AI. The 
earliest detection of 0.5 I.U. per milliliter occurred nine days after conception or 18 days from the LMP. 


ences between urine and serum and the differences in 


design and intended use of the radioassays versus sim- 


ple tests, no reason exists to expect that the concen- 
trations of hCG in urine in very early pregnancies 
(prior to the expected period) should be the same as 
concentrations of hCG in serum. 

Therefore, early detection of hCG in urine by simple 
immunoassays requires separate study. The difficulty 
in obtaining and documenting cases of early pregnancy 
for this type of study is evident by the paucity of re- 
ports in the literature where the menstrual, concep- 
tional, and gestational dates are corroborated by basal 
temperature charts (BTC's) and either timed coitus 
(TC) or artificial insemination (AI). 

Twenty-five cases with documentation of dates by 
BTC's and either TC or AI were studied. Two simple 
immunoassays were used: a capillary tube tes? with a 
sensitivity of 0.5 LU. of hCG per milliliter of urine and 
a covalent tube test? with a sensitivity of 1.0 LU. per 
milliliter. *- 

The capillary test is a simple, fast test not requiring 
refrigeration in which the tube is used in much the 
same way as a microhematocrit tube. The tube is 
dipped into a specimen container and the urine is 
drawn into the tube by capillary action to a prescribed 
mark. As the urine ascends, it first dissolves lyophilized 
antibody, then resuspends latex particles which have 
been previously deposited within the tube. The end 
point of either flocculation (negative result) or lack of 
flocculation (positive result) can be read either after 
five minutes of tilting the tube back and forth to speed 
up the interaction between particles or after one hour 
of standing upright in a tray of clay identical to that 
used for microhematocrit determinations. 

The covalent tube test is performed by adding 1 ml. 
of urine to a tube containing antibody solution, then 
adding two drops of latex particles. The tubes are 


Aid in a heating block which is provided by the 
manufacturer and examined at 60 and 90 minutes. 
Concentrations of 1:0 I.U. per milliliter or higher gave 
positive end points at both 60 and 90 minutes. Levels of 
sensitivity for each test were confirmed with the United 
States Pharmocopeia, the Second International Refer- 
ence Preparation, and commercial standards. 

Clinical or histopathologic confirmation for all cases 
was obtained. Eighteen of the 25 patients were not 
pregnant. All failed to show signs or symptoms of 
pregnancy, resumed menstrual periods within six 
weeks, and continued their investigations for infertility. 
All yielded consistently negative pregnancy test results 
on urine samples collected daily from the midcycle 
through the next menstrual period, which amounted to 
approximately 30 days of testing for each subject. 

Seven patients were pregnant. Each showed a transi- 
tion from negative to positive results, as shown in Table 
I. Documentation of the menstrual history was prov:d- 
ed by BTC's in all seven cases and the conceptional 
history was documented by AI in Case 3 and by timed 
coitus in the remaining six cases, as shown in Table I. 
The day of conception was estimated from both the 
shift in the BTC and by the day of insemination. Two 
cases gave positive pregnancy test results before the 
expected but missed period and the other five cases 
gave positive results around the time of the expected 
but missed period. The earliest detection of hCG at 0.5 
LU. per milliliter occurred nine days after the esti- 
mated day of conception and 18 days from the last 
menstrual period (LMP). The earliest detection at 1.0 
I.U. per milliliter occurred 12 days after conception or 
2] days from the LMP. 

The previously explained and anticipated difficulties 
(validity and specifically) in performing radioassays on 
urine specimens preclude the reporting of these results 
now. 
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The data show that hCG in urine can be detected 
prior to or at the time of the expected but missed 
menstrual period at a level of sensitivity of 0.5 I.U. per 
milliliter by simple immunoassays. The earliest detec- 


tion of hCG in urine by the capillary tube test occurred 


nine days following the shift in basal body temperature: 


and insemination, which compares with the earliest de- 
tection of hCG in serum by RIA! and RRA.’ 
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A radiographic demonstration of the circulation 
through the heart in the adult and in the foetus, and 
the identification of the ductus arteriosus 
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remainder passing through the pulmonary 
arteries to the lungs (Fig. 24; Diagram D, p. 515). 
In due course, the return flow from the lungs is 
seen passing along the pulmonary veins to the 
left auricle and left ventricle, and thence through 
the aortic valve to the aorta and brachio-cephalic 
artery (Fig. 28; Diagram E, p. 515), taking the 
same course as the return flow from the lungs 
in the adult (Diagram C). Diagram F, p. 515, 
(constructed by superimposition of Diagrams D 
and E) shows the relation of the ductus arteriosus 
to the other vessels, 


Fi. 24 
(Sheep fretus.) Injection passing down the superior 
vena cava, through the right side of the heart to the 
pulmonary trunk, amd thence to the pulmonary 
arteries and (ma the ductus urverivsus) to the 
descending aorta, Note the conus arteriosus and 
pulmonary valve. 


The ductus arteriosus 

In a paper in this Journal (Rrit. J- Radiol. 
N.S. xi, 570, 1938) we identifed the ductus 
arteriosus in the new-born lumb as a vessel of 
nne calibre, the shadow of which apparently 
formed a junction between that of the pulmonary 
arterial system and that of the aorta. Since that 
nme, and owing to considerable improvements 
in technique, we have found that we were w rong. 
The shadow which we then described as that of 
the ductus is really that of a branch of one of the 
pulmonary arteries. The actual shadow of the 
ductus is quite other, In order to rectify this 


mistake we must discuss in some detail the 
identification of the ductus, which, as will be 
shown, is a vessel of considerable size, approx- 
imating to that of the aorta itself. 

In any radiograph in which the vessels in the 
vicinity of the heart are ail filled with an opaque 
material, such as thorotrast, the ductus is almost 
entirely merged in a complex shadow derived 
from the following structures: the superior vena 
cava, the right auricle, the pulmonary trunk, 
the ductus arteriosus, the aortic arch, the root 
of the brachio-cephalic artery, and possibly that 


Fic, 28. 
34 seconds later, the contrast medinm is seen 
returning from the lungs, by the pulmonary veins, 
to the left side of the heart (the ventricle is incom- 
pletely filled) and passing to the aorta and brachio- 
cephalic artery, 


of the pulmonary arteries. “This complex shadow 
is seen framed in a rectangle in Fig. 3, and it wall 
he realised that it is impossible to single out the 
ductus in this picture. Some special technique 
is required for locating the exact site of the vessel 
and for visualising it without the complication of 
superimposed shadows. — For this purpose we 
have used three types of experiment: 

(1) Making an injection after having labelled 
the ductus by sewing on to it a piece of wire. 

(2) Injecting a small quantity of contrast 
medium fairly rapidly, so that this passes through 
the cardio-vascular svstem en masse; homing 
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In his monumental Exercitatio anatomica de mortu cordis 
et sanguinis in aminalibus (Francofurti sumpt., G. Fitzeri, 
1628), William Harvey first described the circulation of 
the fetus as well as that of the adult. Harvey observed 
that blood flow from the veins to the arteries through 
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the foramen ovale and the ductus arteriosus, respec- 
tively, was unidirectional. Apparently Richard Lower 
first suggested that in the fetus blood from the superior 
vena cava flowed to the right ventricle, and blood from 
the inferior vena cava went mainly to the left ventricle, 
with some to the right (Tractatus de corde, London, 1669, 
J. Allestry). Raphael Bienvenu Sabatier then modified 
and clarified Lower’s concept of the course of the two 
caval streams and first suggested the physiologic 
significance of this pattern, with enriched blood return- 
ing from the placenta being directed to the brain and 
forebody (Memoiré sur les organs de la circulation de 
sang les foetus, Mem. Acad. R. Sci. (Paris), p. 198, 
1774). Caspar Friedrich Wolff (Novi Comment Acad. 
Sci. Imp. Petropolit 20: 357, 1776) first correctly de- 
scribed the bifurcation of the inferior vena cava at the 
heart, pointing out that the foramen ovale is the termi- 
nation of the left branch of the inferior vena cava. It 
remained, however, for Barclay and his associates to 
demonstrate experimentally the pattern of circulation 
in the fetal heart and great vessels. Barcroft and Bar- 
ron of Kings College, Cambridge University, had be- 
come interested in the oxygen environment of the fetus 
and the changes that occur at birth. In fact, these in- 
vestigators first demonstrated that the oxygen content 
of the fetal carotid arteries was intermediate between 
that of the umbilical vein and artery, thereby providing 
evidence supporting Sabatier’s concept that enriched 
blood went to the fetal head. They then collaborated 
with Barclay, of the Nuffield Institute for Medical Re- 
search, Oxford, who had pioneered in radiologic 
studies using direct cineradiography. These authors 
were the first to use this technique to demonstrate and 
ume the closure of the ductus arteriosus in the new- 
born infant (although their conclusions about the exact 
timing of the event were incorrect) (Br. J. Radiol. 11: 
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570, 1938). In a series of four experiments, these 
workers established that the whole of superior vena 
caval blood passes into the right ventricle, whereas the 
greater part of the inferior vena caval stream enters the 
left atrium via the foramen ovale, thus definitely estab- 
lishing the validity of the Lower-Sabatier concept that 
the brain and heart preferentially receive the more 
highly oxygenated blood from the placenta. In addi- 
tion, they also showed that functional closure of the 
ductus arteriosus occurs within a few minutes of deliv- 
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ery. World War II interrupted these studies, and their 


projected determination of the specific time between’ 


the closure of the ductus and its relation to the de- 
velopment of pulmonary ventilation was never carried 
out. Modern knowledge of the circulation in the fetus 
and newborn infant arose from these studies. Many of 
Barcroft’s numerous contributions to fetal physiology 
are summarized in his Researches in Pre-Natal Life, Ox- 
ford, 1946, vol. 1, Blackwell Scientific Publications. 
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Hydatidiform mole as a complication of 
artificial insemination 


SERGIO C. STONE, M.D., F.A.C.O.G. 


Section of Reproductive Endocrinology, Department of 
* Obstetrics and Gynecology, Louisiana State University School of 
Medicine, New Orleans, Louisiana | 


ARTIFICIAL INSEMINATION (AI) is becoming both 
more accessible and more acceptable as a method to 
treat infertility due to severe oligospermia or azoo- 
spermia. Though the theoretical complications of AI 
are multiple, most reviews on this subject do not men- 
tion them at all or report a low incidence of complica- 
tions.' A previously unreported complication of arti- 
ficial insemination, a hydatidiform mole, developed in 
one of our patients and prompted this case report. 


The patient, a 21-year-old, white woman, consulted our 
Reproductive Endocrinology Section because of primary in- 
fertility. She had a negative medical history and physical and 
pelvic examination was normal. A routine laboratory work-up 
was also normal and an infertility evaluation was started. Ovu- 
lation was documented by a history of regular menses, a 
biphasic basal body temperature, and a plasma progesterone 
level of 6.5 ng. per milliliter on day 23 of the cycle. Rubin's test 
showed tubal patency. A postcoital test (Sims-Huhner) on day 
13 of the cycle revealed cervical mucus with an adequate es- 
trogenic effect but no sperm. A semen analysis was then re- 
quested and showed azoospermia. Evaluation of the husband 
revealed a normal man with discrete unicoid features and 
small, firm testes. A chromosomal analysis showed a 47,XXY 
karyotype. After counseling regarding Klinefelter’s syn- 
drome, AI was offered after careful explanation of the proce- 
dure. AI with fresh donor sperm (AID) was performed and 
the patient conceived in the second treatment cycle. Preg- 
nancy was normal and she was delivered of a normal male 
infant without complications. A year later, this couple re- 
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quested a second AID and the patient again conceived after 
two cycles. Pregnancy was achieved with a single insemination, 
presumably shortly before ovulation on the day of basal body 
temperature drop. A spontaneous abortion occurred at eight 
weeks' gestation, and scanty tissue of molar appearance was 
passed. The pathology report confirmed the diagnosis of 
molar pregnancy. A curettage performed seven days later 
showed no residual molar tissue. The patient was observed by 
determination of human chorionic gonadotropin titers (beta 
subunit*) that were negative three weeks after the abortion 
and remained negative thereafter. Six months later this 
couple requested another AID. The patient became pregnant 
after the first insemination and was delivered of a normal 
female infant at 42 weeks' gestation. Three different donors 
were used in each of the inseminations in which this patient 
conceived. 


The incidence of hydatidiform mole in America is 
low, probably in the range of only one case in 2,000 
pregnancies. Molar pregnancy as a complication of 
treatment for infertility previously has been described 
in patients receiving clomiphene citrate for ovulation 
induction.” Three such cases have been published, but 
an incidence of one in 659 pregnancies has been dis- 
closed by Merrill-National Labs., Cincinnati, Ohio, in a 
group of 2,369 clomiphene-induced pregnancies.” No 
molar pregnancies have been reported following ovu- 
lation induction with human menopausal gonadotro- 
pins? or after AI. 

The incidence of hydatidiform mole after AID is not 
known. This is not surprising, because of the low natu- 
ral incidence of this problem and the lack of enough 
information regarding the number of AID performed 
and the incidence of complications. It may not be 
possible to determine its true incidence or the inci- 
dence of any other complication of AI unless a Na- 
tional Registry of AI and its complications can be es- 


*Performed by Dr. Charles Hammond, T rophoblastic Cen- 
ter, Duke University School of Medicine, Durham, North 
Carolina. 


TPergonal, Cutter Laboratories, Inc., Berkeley, California. 
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tablished. This Registry would provide much-needed 
information, by compiling the experience of numerous 
investigators in this expanding area of medical treat- 
ment. 
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SICKLE CELL ANEMIA is a Common autosomal reces- 
sive hereditary disease in blacks which is attributed to a 
single amino acid substitution in the hemoglobin 
molecule. Normal adult hemoglobin (HbA) is a tet- 
ramer composed of two a-chains and two B-chains and 
sickle cell hemoglobin (HbS) results from the replace- 
ment of a glutamyl residue at position 6 of the B-chain 
by a valyl residue (86 Glu — Val). In order for sickle 
cell disease to occur, an individual must be homozygous 
for the sickle cell gene (85/85), as a result of inheriting 
one mutant allele from each parent. This event has 
been estimated to occur in one of 400 blacks in the 
United States. Since the disease poses a serious public 
health problem, attention has been focused upon de- 
tection of heterozygous individuals and subsequent ge- 
netic counseling to reduce births of homozygously af- 
fected individuals. In addition, methods are required 
for early prenatal diagnosis of sickle cell anemia in 
high-risk groups so that the technique might be offered 
to appropriate couples. Clinical trials have shown that 
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prenatal diagnosis of sickle cell anemia or thalassemia 
can be accomplished in fetal blood samples obtained by 
fetoscopy or placental aspiration." * Although this ap- 
proach holds great promise, it is still mainly experi- 
mental and is not presently in universal clinical prac- 
tice. Hence, alternate approaches have been sought. 
Amniocentesis is a routine clinical procedure with 
relatively little risk to either the mother or baby and 
amniotic fluid has been a source of material for pre- 
natal diagnosis of a number of metabolic and genetic 
disorders. Boyer and associates* * and Headings and 
associatesř have shown that fetal erythrocytes do exist 
in amniotic fluid, but unfortunately the maternal 
erythrocytes generally greatly outnumber the fetal red 
cells. However, with the application of sensitive im- 
munochemical techniques, the small amounts of he- 
moglobin present in amniotic fluid may be detectable. 
If so, intrauterine diagnosis of sickle cell anemia may 
be possible without direct puncture of the fetus or 
fetal-placental vessels. Therefore, we analyzed the li- 
quor of amniotic fluid of pregnant women with sickle 
cell trait (8^/85) for the presence of normal and sickle 
cell hemoglobins to evaluate the possibility that the 


ratio of sickle cell hemoglobin to fetal or adult hemo- 


globin could aid in prenatal diagnosis of sickle cell 
anemia. In the first trimester of gestation, normal fetal 
blood has been demonstrated to consist of approxi- 
mately 90 per cent HbF and 10 per cent HbA, the latter 
of which would be entirely replaced by HbS in a fetus 
homozygous for the sickle cell gene. Because only trace 
quantities of hemoglobin were anticipated, we utilized 
a sensitive radioimmunoassay to measure microgram 
quantities of hemoglobin. Also, in the radioimmunoas- 
say the antisera used were entirely specific for HbS or 
HbF, allowing unambiguous identification of these dif- 
ferent hemoglobins. 

Amniotic fluid samples were obtained by amniocen- 
tesis at approximately 16 weeks' gestation from hema- 
tologically normal pregnant black women or those with 
sickle cell trait. Four samples (Nos. 772, 1120, 1642, 
and 1738) were supplied by Dr. M. Golbus, University 
of California, San Francisco; in two of these cases (Nos. 
772 and 1120) the fetus was homozygous for the sickle 
cell gene (8* /8*). The amniotic fluid was centrifuged to 
remove cells and debris, and ammonium sulfate solu- 
tion was added to precipitate extraneous proteins; the 
supernatant, containing the hemoglobins, was dialyzed 
against distilled water and freeze-dried. The experi- 
mental details describing the preparation and 
specificity of antisera to HbS and HbF and the 
radioimmunoassay procedure have been reported 
previously.” 7 The quantities of the hemoglobin types 
in the amniotic fluid liquor were determined by refer- 
ence to standard curves prepared with various mix- 
tures of known concentrations of the hemoglobin being 
analyzed. The antiserum to HbA was not absorbed and 
cross reacted extensively with other hemoglobins; 
therefore, the quantities of hemoglobin present in this 
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Table I. Quantitation of normal and sickle cell hemoglobin in amniotic fluid liquor from normal black 


‘women and those with sickle cell trait 


Sample Hemoglobin Total 
No. . type of mother . HbS (ug!mg.) HOF (ugimg.) Hb(pg/mg.) 


772 AS 0.017 Undetectable N.D.* 
1120 AS 0.018 0.021 0.125 
1642 AS 0.065 Undetectable 0.2 
1738 AS 0.77 0.003 2.2 

2-16-77A AA Undetectable 0.0012 0.129 
2-16-77B AA Undetectable 0.0012 0.42 
2-22-77A AA Undetectable 0.23 1.0 
2-22-77B AA Undetectable 0.0015 0.224 
2-22-77C AA Undetectable 0.0018 0.054 
3-11-77 AS 0.056. 0.0007 0.19. 
3-14-77 AA Undetectable 0.004 0.112 





*Not determined. 


immunoassay were considered to correspond to the 
total hemoglobin. 

As illustrated in Table I, the amniotic fluid liquor of 
each of the pregnant women with sickle cell trait con- 
tained substaptial quantities of sickle cell hemoglobin, 
whereas none of the control samples contained HbS. 

. Fetal hemoglobin was undetectable in two of the HbS- 
positive cases (Nos. 772 and 1642), and in two of the 
remaining three HbS-positive samples (Nos. 1738 and 
3-11-77) the quantities were very small in comparison 
to the total hemoglobin levels. Values of HbF in the 
control groups were also low except for No. 2-22-77A. 

Therefore, this study clearly demonstrates that vari- 
ous normal and abnormal hemoglobins can be detected 
unequivocally in amniotic fluid obtained early in gesta- 
tion. The quantitative data further indicate that the 
hemoglobin is probably predominantly of maternal 
origin, because HbF, the major hemoglobin produced 
in fetal development, was not found in appreciable 
quantities as would be expected if the hemoglobins 
were exclusively of fetal derivation. Since increased 
amounts of HbF have been reported to occur during 
pregnancy, the HbF quantities above normal (Nos. 
1120 and 2-22-77A could be of maternal origin or, al- 
ternatively, arising from both the mother and fetus. 
Based upon the limited number of cases that we have 
studied, it appears that the ratio between HbA and 
HbS in amniotic fluid more closely resembles that 
found-in blood of adults with sickle cell trait. There- 
fore, it appears that radioimmunochemical quantita- 
tion of normal and sickle cell hemoglobins in amniotic 
fluid liquor will not be helpful for intrauterine diag- 
nosis of sickle cell anemia. Conceivably, the hemoglo- 
bin phenotype of the fetus could be analyzed more 
definitively by immunochemical techniques if the ma- 
ternal and fetal red cells in amniotic fluid could be 
separated. Such studies are presently under investiga- 
tion. 
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A case of intermittent ovarian failure 
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A CLINICAL CATEGORIZATION of patients with sec- 
ondary amenorrhea has been described, with the use of 
progesterone-induced uterine bleeding and the mea- 
surement of serum gonadotropins.' The positive or 
negative response of the endometrium to the proges- 
terone challenge correlates well with the level of serum 
estradiol. Patients who have withdrawal bleeding can 
be divided into two groups with the use of a single 
serum luteinizing hormone (LH) measurement. Ele- 
vated LH levels indicate patients with the polycystic 
ovary syndrome while normal LH values are found in 
patients with hypothalamic-pituitary dysfunction. Pa- 
tients who fail to have uterine bleeding following pro- 
gesterone administration can be divided into two 
groups by a single serum follicle-stimulating hormone 


Reprint requests: Dr. J. R. Schreiber, 4135 Tumbor Rd., 
San Diego, California 92124. 


0002-9378/78/220698--02$00.20/0 © 1978 The C. V. Mosby Co. 








» 


a 
* To "V tr 
, 


Volume 132 
Number 6 . 


(FSH) measurement. A low or normal FSH value indi- 
cates a failure of the hypothalamic-pituitary axis while 
an elevated FSH value indicates ovarian failure. This 
report deals with a patient in whom a diagnosis of ovar- 
ian failure was made by the above criteria, who later 
showed evidence of ovarian function. 


The patient, a 27-year-old woman, gravida 1, para 1, was 
evaluated in October, 1975, for secondary amenorrhea and 
infertility. An injection of 100 mg. of progesterone in oil re- 
sulted in withdrawal uterine bleeding, and the administration 
of clomiphene citrate (50 mg. per day for five days) resulted in 
presumptive ovulation as shown by a rise in basal body tem- 
perature (BBT). In early 1976, she began having spontaneous 
monthly menstrual bleeding. In June, 1976, the patient be- 
came amenorrheic and in November, 1976, she did not have 
withdrawal bleeding after the injection of 200 mg. of proges- 
terone in oil. The serum FSH level at this time was 42 mLU. 
per milliliter (normal, 6 to 17 mI.U. per milliliter) and a diag- 
nosis of ovarian failure was made. However, in January, 1977, 
the patient had one episode of spontaneous menstrual bleed- 
ing and the serum FSH value at this time was 8 mI.U. per 
milliliter. She had no further spontaneous menstrual periods 
but continued to have withdrawal bleeding following adminis- 
tered progestin until May, 1977. In October, 1977, the serum 
FSH level was again noted to be in the postmenopausal range, 
85 mI.U. per milliliter. All FSH measurements were repeated 
twice in different laboratories. 


Ovarian failure is usually considered to be irrevers- 
ible since it is secondary to an absence of ovarian folli- 
cles. Goldenberg and associates? presented evidence 
that a single high FSH value would predict the absence 
of ovarian follicles in patients with either primary or 
secondary amenorrhea. Kletzky and associates! stated 
that the patient with ovarian failure would be unlikely 
to respond to any form of ovulatory drug therapy, 
should be considered sterile, and should be given es- 
trogen replacement therapy for symptoms of estrogen 
deprivation. However, this patient illustrates that this is 
not always true. After the diagnosis of ovarian failure 
was made, ovarian function returned, as demonstrated 
by spontaneous menses, repetitive progesterone with- 
drawal bleeding, and the return of the serum FSH level 
to normal. This exceptional case should be kept in 
mind when patients with secondary amenorrhea and a 
high FSH value are counseled. While it is usually true 
that these ovaries have permanently ceased to function, 
in a rare instance ovarian follicular function may re- 
turn. These patients should not be told that they are 
permanently sterile. 
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Possible ovulatory deficiency 
after tubal ligation 
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SINCE EMPLOYING MICROSURGICAL techniques for 
reconstruction of Fallopian tubes, we have recently 
evaluated a number of women requesting reversal of 
prior tubal ligation. As for other patients attending our 
Fertility Clinic, we routinely perform a standard infer- 
tility work-up in these women with proved past fertility, 
including timed plasma progesterone determination, 
during the midluteal phase of the cycle (i.e., five to 10 
days before the onset of the next menstrual period). Of 
10 patients requesting reversal of sterilization, two had 
such irregular menses that plasma progesterone de- 
terminations could not be timed accurately. For the 
remaining eight women with appropriately timed as- 
says (analyzed retrospectively as fulfilling the midlutea? 
criterion five to 10 days before menstrual period), we 
have been impressed to find that they have a sig- 
nificantly (p < 0.05) lower mean plasma progesterone 
level (9.0 + 4.0 ng. per milliliter) than that timed in the 
same way and observed (18.7 + 6.9 ng. per milliliter) 
for apparently normal women, such as the female 
partners in infertile couples with recognized male fac- 
tors (Fig. 1). In our experience we have found results 
of timed single progesterone assays a satisfactory index 
of the luteal function. ' 

It is well known that pregnancy rates after steriliza- 
tion reversal operations are lower than the rates of 
tubal patency. It is possible that the persistent infertility 
in some cases where anastomosis has been successfully 
performed might be due to an unrecognized subtle 
deficiency of ovarian function. Our experience with 
other couples with persistent "unexplained" infertility 
has shown that many women with marginally de- 
creased plasma progesterone levels ( <10 ng. per mil- 
liliter) have conceived after treatment with clomiphene 
or other ovulation-stimulating agents.' 

In order to clarify the significance of our preliminary 
findings, we are initiating a study of plasma proges- 
terone, estrogens, and gonadotropins among a larger 
number of women who have undergone (retrospective 
analysis) or who are planning to undergo (prospective 
study) sterilization by tubal ligation or by laparoscopic 
techniques. Establishing the incidence of ovarian hor- 
monal dysfunction following various sterilization 
methods not only may facilitate the management of 
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Fig. 1. Midluteal plasma progesterone values in two groups of 
patients attending the Fertility Clinic. 


patients desiring restoration of fertility by tubal reanas- 
tomosis but also may be relevant to the observation 


, frequency of poststerilization menorrhagia, which has 
been hypothesized to be due to interruption of the 
ovarian blood supply, two thirds of which is transmit- 
ted via the tubal artery from the uterine artery. 
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postmenopausal woman 


CARY M. DOUGHERTY, M.D. 
CARY CUNNINGHAM, M.D., F.A.C.O.G. 
ABE MICKAL, M.D., F.A.C.O.G. 


Department of Obstetrics and Gynecology, Louisiana State 
University School of Medicine, Charity Hospital at New 
Orleans, New Orleans, Louisiana, and Earl K. Long Memorial 
Hospital, Baton Rouge, Louisiana 


HYDATIDIFORM MOLE and choriocarcinoma may be 
found to develop at any time during the female repro- 
ductive life-span but tend to occur with higher fre- 
quency in the beginning and at the end of the repro- 
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Fig. 1. Uterus: choriocarcinoma and degenerated chorionic 
villi. This section illustrates degenerating trophoblastic neo- 
plasia and hyalinized villi. In other sections the residual villi 
were greatly dilated, representing molar change. 


ductive years. Molar pregnancy is 10 times as frequent 
in the age group over 45 than in the third decade. 
Latent metastases arising from choriocarcinoma have 
been found and reported in medical writings.'~* Pal- 
thouf and Pollisson (reported by Lynch*) described a 
patient who had a 31 year latent period, the longest on 
record, between the last pregnancy and subsequent 
metastatic trophoblastic disease. The findings in our 
case are of interest in this regard. 


R. A., an 86-year-old black woman (L66-132780), was re- 
ferred because of postmenopausal bleeding of about two 
weeks’ duration. Details of the history were vague, the pa- 
tient’s story being supplemented by that of the youngest of six 
or eight living children, a twin born when the patient was 
about 52 years old. Attempts to verify the age by a search of 
the State Bureau of Vital Statistics failed to produce results. 
We could find neither birth certificate nor other documents to 
establish her exact age. 

Since the patient also showed symptoms suggestive of cere- 
bral vascular accident as well as episodes of hemoptysis she 
was admitted to the Internal Medicine service for additional 
diagnostic study. Chest roentgenography done as part of that 
study revealed that there were multiple rounded densities of 
both lung fields. 

Gynecologic examination along with endometrial biopsy on 
two occasions did not produce significant information or tis- E 
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Fig. 2. Lung: viable syncytiocytotrophoblast. Tumor in lungs 
showed little degeneration but extensive penetration of vascu- 
lature. 


sue specimens of good enough quality from which to deduce 
definitive diagnosis. 

About six weeks following the first examination, the patient 
died, not having reached a condition sufficiently strong to 
allow surgical or endoscopic biopsy of any of the several 
possible sites. Autopsy was performed. 

Anatomic diagnoses at time of autopsy were as follows: 
uterus, residual hydatidiform mole and choriocarcinoma; 
lungs, metastatic mole and choriocarcinoma; brain, metastatic 
choriocarcinoma; broad ligament, serous cystadenocarcino- 
ma; and omentum, metastatic cystadenocarcinoma. 


In our case, the patient experienced amenorrhea 
beginning after the last pregnancy (twins) and lasting 
until the eighty-sixth year. Molar remnants including 
hydropic villi retained within the uterus for possibly 34 
years furnished proof of primary trophoblastic neo- 
plasia in the uterus (Fig. 1). Viable, growing choriocar- 
cinoma located in the lungs at autopsy proved the 
malignant potential of the tumor (Fig. 2). 

The broad ligament tumor thought to be cystadeno- 
carcinoma was separate from the ovaries (Fig. 3). It 
appeared to be a second primary carcinoma. 

In order to demonstrate that there was indeed a long 
interval between the genesis of choriocarcinoma and its 


Fig. 3. Broad ligament: serous cystadenocarcinoma. This pat- 
tern is unusual. It is suggestive of malignant mesothelioma. 
Metastasis to omentum proved the malignant nature of this 
second primary carcinoma. 


subsequent spread, it must be established that the ori- 
gin was not a recent event. In our patient, one may 
safely assume that while later pregnancy may have oc- 
curred it is inevitable that advent of menopause pre- 
cluded a significantly longer time span. It matters little 
whether the initial trophoblastic neoplasm was meta- 
static during the first or the last part of the 34 year 
latent period. In either event there would be an unbro- 
ken viable chain of trophoblastic disease spanning a 
very long period of time. 
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Molecular species of phosphatidylcholine 


To the Editors: 

In the article by Kotas and associates (AM. J. OBSTET. 
GYNECOL. 130: 712, 1978), entitled "Response of imma- 
ture baboon fetal lung to intra-amniotic betametha- 
sone," there appear to be major discrepancies in the 
text. The authors have misstated their data. For ex- 
ample, on page 715, paragraph 1, line 5, they stated, 
"Significant differences between control and beta- 
methasone were seen in all the disaturates. Monoun- 
saturates were significantly decreased in 16:0/18:1 
and 18:0/18:1 while 16:1/18:1 diunsaturates in- 
creased and 16:0/20:4 polyunsaturates significantly 
decreased. These changes are compatible with in- 
‘creased maturity as previously reported. ..." These 
statements are not supported by the data in Table II 
since there are no 16:1/18:1 species of phosphatidyl- 
choline listed. In fact, the only species of diunsaturates 
reported are 18:2/18:2 and 18:1/20:4, and there 
were no significant differences between the control 
and the treated groups. In Table II 16:0/18:1 and 
18:0/18:1 species are listed twice, with a significant 
value and a nonsignificant value shown for the same 
species. This makes the data worthless and beyond in- 
terpretation. Likewise, the authors supported their 
misinterpretation by a reference in which amniotic 
fluid total fatty acid methyl esters of lecithin were mea- 
sured rather than data from lung parenchyma showing 
lecithin species characterization; this type of compari- 
son is scientifically disallowed. 

I also recommend that the authors clarify their think- 
ing on biochemical terminology so that they will not 
confuse “diunsaturated” as being the same as "dienoic." 

LeRoy C. Mims, M.D. 
Director 
Neonatal-Perinatal Research 
School of Medicine 
Department of Pediatrics 
Section of Neonatology 
Medical College of Georgia 
Augusta, Georgia 30901 


Reply to Dr. Mims 
To the Editors: 
We are grateful to Dr. Mims for bringing a typeset- 


ting error to our attention. The accepted manuscript 
listed 16:1/18.1 after 16:0/18:2 and 18:1/18:1 after 


18:0/18.2 in Table II. The reprints with these correc- 
tions are being mailed to all who request them. 

Robert V. Kotas, M.D. 
Director 
The William K. Warren Medical Research Center 
6465 South Yale Avenue 
Tulsa, Oklahoma 74136 


Oxytocin challenge test 


To the Editors: 

I read with interest the article by Drs. Salerno and 
Kay in the AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY (130: 849, 1978). Their aim is noble in 
that they are pointing out a potential shortcoming of a 
technique of evaluating fetal well-being. Since the 
oxytocin challenge test (OCT) is being used on a wide 
scale today, limitations of its use should be made known 
to the obstetric community. However, I do believe, that 
there are two problematic areas in their communi- 
cation. 

The first involves the paper speeds at which the 
tests were recorded. An example of a false negative 
OCT is demonstrated in their Fig. 1. While no late 
decelerations may be clearly identified, the paper speed 
of the recording was only 1 cm. per minute. There are 
suggestions of decelerations of only a few beats per 
minute following the first, third, fourth, and fifth con- 
tractions. It is hazardous to interpret tests recorded at 
less than the standard clinical recording speed of 3 cm. 
per minute since minor, yet significant, decelerations 
might be obscured in the compressed tracing. This test 
truly may be negative, but I do not think one can reli- 
ably analyze this test recorded at this speed. 

The second problem involves the interpretation of 
the OCT illustrated in their Fig. 2, which was per- 
formed on another subject. This tracing was recorded 
at 2 cm. per minute and was interpreted as negative. 
There are clear, uniform decelerations following four 
of the contractions, which can only be interpreted as 
abnormal. Here again, a standard paper speed would 
have been easier to interpret and may have permitted 
the recognition of mild late decelerations several days 
before the severe late decelerations illustrated in their 
Fig. 3. 

Errors are not infrequently made in the interpreta- 
tion of monitoring tracings made at the standard rec- 
ording speed. I would recommend that fetal monitor- 
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ing tracings for the OCT be made at 3 cm. per minute 
for more accurate analysis. 

LeRoy J. Dierker, Jr., M.D. 
Department of Obstetrics and Gynecology 
Cleveland Metropolitan General Hospital 
Case Western Reserve University 
Cleveland, Ohio 44109 


To the Editors: 

Two cases were cited in the article by Drs. Salerno 
and Kay in which fetal compromise occurred within a 
week of a negative OCT. They presented a tracing of 
an OCT done January 21 on Case 2 and read as 
negative. When repeated because of falling estriol val- 
ues on January 25, the interpretation was then posi- 
tive. A cesarean section was performed with the 
statement being made that “a decrease in interval be- 
tween OCT's saved the fetus.” 

I submit that a close examination of the tracing 
interpreted asa negative OCT reveals it to be a suggest- 
ive or equivocal OCT, as defined by Trierweiler and 
associates,' and it should have been repeated in 24 
hours. Another fact to consider is that this tracing ap- 
pears much different than the subsequent positive 
OCT because the former was done at 2 cm. per minute 
while the latter was at 1 cm. per minute. 

| believe that one must adhere to the standard 
criteria for interpreting results before making an at- 
tempt to challenge a technique that has proved ben- 
eficial in obstetrics. 

Lows Weinstein, M.D. 
Department of Obstetrics and Gynecology 
Health Sciences Center 
The University of Arizona 
1501 N. Campbell Avenue 
Tucson, Arizona 85724 
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Reply to Drs. Dierker and Weinstein 


To the Editors: 

Drs. Dierker and Weinstein are both perfectly cor- 
rect in their interpretation of Fig. 2. On review this 
tracing was found to be suspicious. We wish to thank 
both physicians for calling this to our attention and the 
recommendation of both to standardize paper speeds is 
an excellent one. 

Nicholas J. Salerno, M.D. 
T. R. Kay, M.D. 
Department of Obstetrics and Gynecology 
Garden State Community Hospital 
Marlton, New Jersey 08053 
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Progestasert* system 


To the Editors: 

We read with interest the article by Ylikorkala and 
Dawood, "New concepts in dysmenorrhea,” Aw. J 
OBSTET. GYNECOL. 130: 833, 1978. 

The article refers to one of our products, the Proges- 
tasert intrauterine progesterone contraceptive system. 
An error appears on page 844 under “Locally adminis- 
tered medications.” The footnote at the end of the 
paragraph indicates that Ciba-Geigy, Basel, Switzer- 
land, is the manufacturer of the Progestasert system; 
actually, the manufacturer of Progestasert is Alza Cor- 
poration, Palo Alto, California. 

The confusion is probably due to recent agreements 
signed by Alza and Ciba-Geigy, in which Ciba-Geigy 
has voting control of Alza. Although these agreements 
give Ciba-Geigy the option to market and manufacture 
the product in the future, Alza remains an indepen- 
dent company and is responsible for both manufactur- 
ing and marketing the Progestasert system at present. 

Harriet Benson, Ph.D. 
Area Director . 
Literature Research 
Alza Corporation 
950 Page Mill Road 
Palo Alto, California 94304 


"Progestasert is a registered trademark of Alza Cor- 
poration. 


Reply to Dr. Benson 


To the Editors: 

We thank Dr. Harriet Benson for her interest on our 
article, and for pointing out that Progestasert is man- 
ufactured by Alza Corporation of Palo Alto, California. 
In the manuscript that we submitted we had not put 
the name of any manufacturer, but the name of Ciba- 
Geigy, Basel, Switzerland, appeared in the published 
copy. 

M. Yusoff Dawood, M.D. 
Department of Obstetrics and Gynecology 
The New York Hospital-Cornell 

Medical Center 
525 East 68th Street 
New York, New York 10021 

Olavi Y likorkala, M.D. 
Department of Obstetrics and Gynecology 
University of Oulu 
Oulu, Finland 


Single-dose metronidazole 
To the Editors: 

Single-dose metronidazole has been used for the 
treatment of trichomonal vaginitis in a series of 159 
patients since April 14, 1974. The first 51 patients were 
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treated with a single 2 Gm. dose; the next 19 patients 
were treated with a 1⁄2 Gm. dose, and the remainder 
were treated with a 1 Gm. dose. All patients were re- 
examined after 24 hours and found to be free of motile 
trichomonads. Many of the cases in this series have 
been previously reported," ? and many of the remain- 
der are reported in an article accepted for publication 
in the AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY.? 

The one hundred and fifty-first patient was treated 
with a 1 Gm. dose, re-examined after 24 hours, and 
found to have motile trichomonads still present. She 
followed the protocol. The patient is obese with a 
weight of 241% pounds; she was retreated with a single 
2 Gm. dose and the infection cleared. We assume this 
to be a milligram-per-kilogram, dose-related treatment 
failure, but the possibility of malabsorption or a rela- 
tively resistant organism must be considered. Serum 
levels were not determined. Infection has cleared in 
obese patients with a 1 Gm. dose. These factors should 
be considered when a single-dose regimen for the 
treatment of' trichomonal vaginitis is selected and 
follow-up examination schedules are decided on. 

* Follow-up in 24 hours is strongly recommended. 
John R. Dykers, Jr., M.D. 
P.O. Box 565 
Siler City, North Carolina 27344 
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"Precise" infant mortality rates 


To the Editors: 

In a basic course in epidemiology and biostatistics, we 
tell our first-year medical students that mortality rates 
may have different meanings for different authors. We 
emphasize that conscientious authors define exactly 
what went into the numerators and denominators of 
their rates. On this score, an article by Dott and Fort 
(Tuis JouRNAL 123: 847, 1975) rated high marks since 
the authors, on page 849, carefully defined their con- 
ventional use of infant mortality rates, neonatal mor- 
tality rates, and postneonatal mortality rates. 

It was somewhat disquieting, therefore, to read cor- 
respondence by del Pinal and Cowan, who chose (Tuis 
JounNar 130: 371, 1978) to criticize the original choice 
of denominators, particularly in regards postneonatal 
mortality rates. | 

There is no point in belaboring the entire content of 
del Pinal and Cowan's letter, which suggests using as 
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denominators for rates only those at risk. We wish to 
point out, however, that del Pinal and Cowan have 
made a grievous error of their own, by summing, in 
their Table I, Columns 2 (“Neonatal mortality rate") 
and 4 (*Recomputed postneonatal mortality rate") to 
arrive at their numbers in Column 6 ("New infant 
mortality rate"). By altering the denominators in Col- 
umn 4, del Pinal and Cowan, hoisted by their own 
petard, surrendered the right to sum Columns 2 and 4. 
Maybe that is why the original authors kept this 
denominator—live births—the same. 

With the same white male infants used as an exam- 
ple, the infant mortality rate, defined by all concerned 
as the number of deaths from birth until one year of 
age divided by live births x 1,000, was originally com- 
puted as 771.7 for white male infants with birth weights 
less than 24% pounds, because 142 of the 184 infants in 
that category died during their first year of life. del 
Pinal and Cowan can recompute the postneonatal 
mortality rates, but they cannot change the infant 
mortality rates in this case to 789.6. 

P. F. D. Van Peenen, M.D., Dr. P.H. 
B. F. Gundelfinger, M.D., M.P.H. 
Uniformed Services University of the Health Sciences 
4301 Jones Bridge Road 
Bethesda, Maryland 20014 


Distribution of low-birth weight babies in 

developing countries 
To the Editors: 

It is generally accepted that about two thirds of 
low-birth weight (LBW) babies are preterm (born be- 
fore 37 weeks of amenorrhea) while one third are born 
at term and suffer intrauterine growth retardation. We 
want to point out that, although these figures may be 
correct for affluent societies where the incidence of low 
birth weight is about 7 per cent, they may be wrong for 
poor communities where the incidence of LBW babies 
may be as high as 40 per cent and where protein- 
energy malnutrition and common infections are pre- 
dominant environmental factors.! 

As shown in Table I, when over-all incidence of LBW 
increases, the distribution of term and preterm babies 
varies significantly. When the incidence of LBW has a 
value of 6 per cent, 70 per cent of those babies are 
preterm and the remaining 30 per cent are term 
babies.” In populations with a high incidence of LBW 
(41.6 per cent), the balance turns to 17 per cent pre- 
term babies and 83 per cent term babies.? This com- 
parison suggests: (1) that the increase observed in the 
incidence of LBW in poor areas is principally due to an 
increase in the incidence of intrauterine growth retar- 


dation and (2) that in poor communities the incidence 


of preterm babies remains similar to that of affluent 
societies. 

In areas with a low incidence of LBW (6 to 7 per 
cent), where the main problem is preterm delivery, 
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Table I. Percentage of LBW babies who are preterm and term by categories of incidence of LBW 


LBW babies 





Categories of 
incidence of LBW 
(2,500 grams) 
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Total incidence 







6* 69.5 30.5 4.9 1.8 
10+ 50.0 50.0 5.0 5 
161 27.0 73.0 4.0 12 E 
23$ 23.0 77.0 5.0 18 i 
41.6] 17.0 83.0 7.9 34.4 ; 


*National figures from United States.? 


tUrban poor population, Argentina (Belizán, J. M.: Unpublished data, 1975). 
Rural Ladino population, Guatemala (Delgado, G.: Unpublished data, 1977). 
SUrban poor population, Guatemala (Belizán, J. M., and Berganza, E. R.: Unpublished data). 


|Rural indigenous population, Guatemala.? 


programs of prevention of premature deliveries must 
have first priority. On the other hand, in areas with a 
high incidence of LBW (15 to 40 per cent), similar 
programs would have little impact. In these poor com- 
munities, perinatal programs must be focused on the 
prevention of intrauterine growth retardation. Thus, 
programs based on early detection of high-risk preg- 
nancies and the improvement of the health and nu- 
triional condition of pregnant women will have the 
highest probability of impact on the incidence of LBW 
babies.* These considerations are very important since 
ill 20.5 million (93 per cent) of the 21.9 million LBW in- 
fants born in the world during 1975 were born in de- 
veloping countries (these countries represent 72 per 
cent of the world population).? 
José M. Belizin, M.D. 
Aaron Lechtig, M.D. 
José Villar, M.D. 
Division of Human Development 
Institute of Nutrition of Central America 
and Panama (INCAP) 
P.O. Box 1188 
Guatemala, Guatemala, Central America 
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Intracervical block with needle and syringe 
To the Editors: 

There is one sentence in the paper by Drs. McKenzie 
and Shaffer (Am. J. OBSTET. GYNECOL. 130: 317, 1978) 
that made me feel uneasy. On page 320, the authors 
stated: "An equianalgesic paracervical block can be ob- 
tained with one fifth the amount of anesthetic drug 
necessary with the syringe and needle." Are they cog- 
nizant of the fact that for the indication (therapeutic 
abortion) studied, as well as for several others (i.e., 
diagnostic curettage and insertion of an intrauterine 
contraceptive device in a woman with a tightly closed 
cervical canal), perfect analgesia can be obtained by 
applying with a plain needle and syringe exactly the 
same dose of local anesthetic they used with the jet 
injector? Indeed, a total dose of 4 ml. of a 1 per cent 
solution of plain lidocaine (40 mg.) instilled at 3 and 9 
o'clock sites a few millimeters underneath the vaginal 
mucosa will just "do the trick" in most women. If the 
uterine cervix is soft (as it is in pregnant women), an 
intracervical block is as efficacious as the standard 
paracervical technique. 


M. Thiery, M.D., Ph.D. 
Department of Obstetrics 
Academic Hospital 
University of Gent 
9000 Gent, Belgium 


Use of fetoscopy 
To the Editors: 

We wish to report a case in which the combined use .. 
of amniotic fluid alpha-fetoprotein (AFP) determina- 
tion, sonar examination of the fetal vertebrae, and di- 
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rect fetoscopic visualization of the fetal back helped to 
resolve a difficult clinical problem. 


Mrs. J. B., a 41-year-old primigravid woman, had an am- 
niocentesis for cytogenetic analysis and AFP measurement at 
17 weeks’ gestation. There was no family history of neural 
tube defect. The amniotic fluid AFP level was 6.7 mg. per 
deciliter, more than 3 S.D. above the mean, which at this stage 
of gestation is 3.6 mg. per deciliter. In our experience, levels 
of 10 times the mean have been associated with neural tube 
defects. 

An ultrasonic examination of the fetal vertebrae at 19 
weeks' gestation showed divergence of the usually parallel 
lines of the vertebrae in the lumbosacral region. 

Because of our concern over aborting a fetus on the evi- 
dence of a mildly raised AFP level with minor changes on the 
sonogram, it was decided to perform fetoscopy. This tech- 
nique has been described in detail elsewhere.! 

With a B-scan phase tracker, the placental site and the fetal 
he were identified and fetoscopy was performed via the 
uterine fundus with local anaesthesia by a 3.8 mm. modified 
pediatric cystoscope.* The fetal abdomen was identified and 
then the breech and external genitalia, which were female, 
were seen. Theeback was viewed next and a lumbosacral pro- 
tuberance was noted. The fetal skin was pink but the buldging 


, lumbosacral meningomyelocele was white and glistening. 


e At prostaglandin-saline termination, the presence of a large 
lumbosacral meningomyelocele was confirmed. The mem- 
branous sac had been disrupted in the abortion process. 


In our center, in order to gain experience in viewing 
fetal anomalies, we attempt to use fetoscopy at all mid- 
trimester terminations in those patients in whom ge- 
netic diagnosis of a fetal abnormality has been made. 


*Karl Storz Endoscopy—America, Inc., Los Angeles, 
California. 
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On one previous occasion, we were able to view a large 
lumbomeningomyelocele, which was associated with an 
amniotic fluid AFP level of 20 mg. per deciliter at 16 
weeks’ gestation. However, in that case, the fetal spine 
had been shown by ultrasound to be unequivocally ab- 
normal. Our present case, however, illustrates the 
value of the use of fetoscopy to confirm the presence of 
suspected neural tube lesions. 

We believe that in those centers where the expertise 
is available fetoscopy should be performed to try to 
avoid the tragedy of aborting a normal fetus where 
there is suspicion of a fetal neural tube defect due to a 
raised amniotic fluid AFP level or abnormal ultrasonic 
examination. 


R. J. Benze 
T. A. Doran 
J. A. Ford 
Department of Obstetrics and Gynaecology 
Toronto General Hospital 
N. L. Rudd 
Department of Genetics 
Hospital for Sick Children 
M. Miskin 
Department of Radiology 
Mount Sinai Hospital 
L. C. Allen 


Department of Clinical Biochemistry 
Toronto General Hospital 


University of Toronto 


Toronto, Ontario, Canada 
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Warning 


Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) 
Unnecessary use of the drug should be avoided. Its use 
Should be reserved for the conditions described in the 
Indications section. 





Indications: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by apra riate laboratory procedures (wet 
smears and/or cultures). Also tor the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no culture 
has been attempted, is an individual one. In any event, the con- 
sort should be treated with Flagyl in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagyl should not be used in the first trimester of 

pregnancy (see Contraindications). Use with discretion during 

the second and third trimesters of pregnancy and restrict to 

those pregnant patients not cured by topical measures. Flagyl 

[rose] is secreted in the breast milk of nursing mothers. 
is not known whether this can be injurious to the newborn. 

Asche oip lactation, an alternative method of feeding may 
elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
Shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
In all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant lymphomas as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term toxicity studies in the rat have been completed. 
There was a Statistically significant increase in the incidence 
of various neoplasms, Bh caer mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female control groups. _ 

Two lifetime er par Studies in hamsters have been 
performed and reported to be negative. 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagyl is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagy! 
use; total and differential leukocyte counts are recommended 
before and after treatment with the drug, especially if a second 
Course is necessary. Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head- 
aches and flushing may occur. Discontinue Flagyl promptly if 
abnormal neurologic signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
rhea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
Stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, “weakness, urticaria, flushing, nasal 
Congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, Cystitis, a sense of pelvic pum dyspareunia, fever 
polyuria, incontinence, decrease of libido, proctitis, pyuria an 
darkened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress, 
nausea, vomiting, flushing or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
orally three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Total and differential leukocyte counts should be made before, 
during and after retreatment. The male consort should be treated 
in any event in cases of reinfection. 

For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. 

For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5 to 10 days. : 

. Children: 35 to 50 mg./kg. of body weight/24 hours, divided 
into three doses, orally for 10 days. 


SEARLE Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 





It men suffered from the 
. Symptoms of trichomoniasis, 
they'd apprecíate Flagyl. 


(metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
F lagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 

"ping-pong effect). 

In the female, trichomoniasis is 
a multiorgan disease. Tricho- oe 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract. 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 








Flagyl 


(metronidazole) 
250-mg. tablets 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 


Please see adjacent page for brief 
summary of prescribing information 642 





Sure as the tides ebb and flow 
Peri-Colacé works with gentle, proven predictability 


PERI-COLACE is the laxative most often prescribed by physicians 
because ... it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. 


p E 


Casanthradol and diocty! sodium sulfosuccinate 


Gentle laxative and stool*Softener 
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lot r than medicine from 
The plight of today’s teenager in these socially turbu- 
er r lent times is often precarious at best. According to a re- - 


cent national survey, there has been a 3096 increase in 
teenage sexual activity in the last five years.' Also, half of 
all out-of-wedlock births are attributed to teens. Up to 
two-thirds of these are unwanted, unplanned births 
Trapped in the midst of rapidly changing sexual mores, 
the teenager is further beset by uncertainty, timidity, 
ignorance, and misinformation. 

Thats why today’s younger patient needs and de- 
serves thorough counseling — underlined by compas- . 
sion, reassurance, and trust — in many areas. These 
range from the basic facts of life, in some cases, to more 
serious subjects like venereal disease. But, no issue is 
more sensitive, or more in need of physician/patient 
exploration than that of contraception. . 

Today, contraceptive counseling often culminates 
in the selection of a low-dose oral contraceptive like 
Brevicon. Brevicon offers a rate of efficacy comparable 
to higher-dose formulations and its incidence of men- 
strual irregularities is low. In 16,345 cycles among 1,168 
patients, there were 0.22 pregnancies per 100 woman 
years. Breakthrough bleeding occurred in 5.196 of cycles, 
and amenorrhea in 1.096 of cycles. Dropout rate due 
to menstrual irregularities during the crucial first three 
months was 3.496. 

Counseling, compassion, and Brevicon — a good 
combination for many of today's teenage patients. 


Today's teenager e | 


tablets 


Brevicon Asign of the times 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 





1. Zelnik, M. and Kantner, R.: Sexual and Contraceptive Experience of Young Married 
Women in the United States, 1976 and 1971. Family Planning Perspectives. Vol. 9, No. 2, 
March/April 1977. 


2. Monthly Vital Statistics Report: Natality Statistics, National Center for Health Statistics, 
Vol. 26, No. 5, September 1977. 


Note: Serious as well as minor side effects have been reported following 
the use of all oral contraceptives. These include thromboembolic dis- 
ease. The physician should remain alert to the earliest manifestations of 
any Symptoms of serious disease and discontinue oral contraceptive 
therapy when appropriate. The physician should be fully aware of the 
prescribing information for this product. 





Please see following page for summarv of rescribing information. 
pag dis 5 Syntex (EP) Inc. 
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` Brevicon” 21-Day Tabiets 
(norethindrone 0.5 mg. with ethinyl estradiol 0.035 mg.) 
A Brevicon" 28-Day Tabiets 
421 norethindrone 0.5 mg. with ethinyl estradiol 
4.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy. The drop- 
out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat higher. dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s 

Studies fave shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The O.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It s recommended that new 
acceptors of O.C.s should be started on preparations containing 0.05 mg or 
less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
owing conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
Cerebra 

tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 


diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
emos, Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
CERE likely than nonusers to develop these diseases without evident cause. 
EBROVAS@ILAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. On dy conductec in the United Kingdom found, as expected, that 
the greater mlmber of —— factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an 0.C. user or not. O.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
que must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derivec from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related tc the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
Sociated with a higher risk cf thromboembolism tnan those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MOATALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
- Q0.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000; 
ages 35-44 — 33/100,000; ages 45-49 —-140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist a'ter discontinuation of O.C. use. It was not possi- 
— ble, however, to examine the interrelationships cf age, smoking, and dura- 
tion of use, nor to compare the effects of contiruous vs. intermittent use. 
Although the study showed a 10-fold increase in Geath due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
-ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of O.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 
TABLE 1. The annua! number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 


women gare: 
15-19 20-24 25-29 30-34 35-39 40-44 






No method 56 6.1 74 139 208 226 
Abortion only Le 1& 7318 EE - MB I 
Pill only—nonsmokers 1.3 1.4 1.4 22 ' X5 7.1 
Pill only—smokers * 1.5 1.6 16 108 13.4 589 
IUDs only 08. 10. U2 "A. R8 AMD 
Traditional ` 

contraception only 1.1 16 20 $6 40 42 
Traditional contra- 

ception and abortion - 02 0.2 0.3 0/9 :03 02 
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vascular or coronary artery disease. c. Markedly impaired liver func- 





increases with age after approximately age 30 and, tor peragi 
is further increased by hypertension, hyperlipidemias, o "m diabetes, or 
history of preeclampic toxemia and especially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 


Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 


A—Use associated with very high risk. C — Use associated with moderate risk. 
B —Use associated with high risk. D — Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should 2 of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type O. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on O.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time 0.C.s were 
first given, porasi ovaries) nearly all occurred in women who had used a 
sequential 0.C. These products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or proges.ogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a Deme risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of O.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of yum within the first 6 months of pill use was 
suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nocules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and pedem of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that 0.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an ‘‘acute 
abdomen''. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic M 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring. The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroida! estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
sed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always. aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of O.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
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combinations to induce withdrawal bleeding should no si 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of ga 
bladder disease in users of O.C.s or est s. In one study, an increas 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. Ine 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on O.C.s. 
For this reason, prediabetic and diabetic patients Should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving O.G.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable gPoup of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 

















two and a half to three times the reported prevalence in the first year. Age is =~ 


also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure po. preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
0f excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the “‘normal’’ range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding /rregularities: 
Breakthrough bleeding. spotting, and missed menses are frequent reasons 
for patients ng DC. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual m 
should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
= to remain anovulatory or to become amenorrheic after discentinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the 0.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in 0.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1 A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 


physical examinations should include special reference to blood pressure, . 


breasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata whe increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
Gepression recurs to a serious degree. Patients ee significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the umm is 
drug related. 4. O.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring. in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. — Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating tota! thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
Tq quanethidine), vitamins and hypoglycemic Ya? ARCINOGENESIS 
e Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g* retinal thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irreguiar- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature 4steepening) change in 
weight (increase or decrease), in cervical erosion and cervical secretion, 
possible diminution in lactation when given immediately postpartum, cho- 
lestatic jaundiCe, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been 
neither confirmed nor refuted: ke syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vonis, porphyria, impaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Packaae Insert) 





EDITORS! REVIEWERS! 





. AUTHORS! 


Foryou ... a new book that contains 
virtually everything you want 
' to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editoria! matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From 'the purpose of scientific journals" to 
“binding practices,’ this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 


O Bill me O Master Charge # 

O Payment enclosed 

Name 

Addresse 

City 

EE Ti: x 2 K I LL 
i MOSBY 

TIMES MIRROR 


30-day approval offer good only in 


Y 
continen:al U.S. and Canada TPE G: M: MOSON COMPAN 


11830 WESTLINE INDUSTRIAL ORIVE 
A60519 ST. LOUIS, MISSOURI 63141 





MEDSONICS 
ULTRASOUND 
STETHOSCOPE? 


Doppler 
Model FP3A 


Detects fetal life early in preg- 

nancy (9-12 weeks) e Con- 

firms fetal life throughout 
pregnancy € Assesses rate and 

rhythm of the fetal heart dur- * 

(f À ing labor € Pocket size; small, 

light and durable e Stetho- > Ls 
scope style headset for privacy 

and isolation from background 

noise € Jack for second head- 

set permits patient or col- 

league to listen € Operates at 

an ultrasound “frequency of 

2.25 MHz è Powered by a 

single long-life, replaceable E 
battery e Two simple controls; 

on-off switch and volume. 


PRICE $375 
Price includes one stethoscope 
style headset, carrying case, 


battery, coupling gel and in- 
structions. Extra headset is 


^ 
x 


available for $37.50. 


| 

NAME 
ure ADDRESS 
Kup STATE ZIP CODE 


TRY IT WITHOUT 
OBLIGATION 


I wish to order the Model 


oo. FP3A ULTRASOUND 
STETHOSCOPE fetal pulse 
detector. | understand that 

—- | may return the unit for 


full credit within two 

weeks after receipt if not 

fully satisfied. 

LJBILL ME 

OCHECK ENCLOSED 

g please send me more 
information. 


MEDA RONS 


MedSonics, Inc. 

P.O. Box M, 340 Pioneer Way 

Mountain View, California 94042 

Toll-free telephone (800) 227-8076 

In California call collect (415) 965-3333 3 

















e. 7 


- 














American Journal of Obstetrics and Gynecology 
Copyright (C) 1978 by The C. V. Mosby Company 





December 1 
1978 


Transactions of the One Hundred and First 
Annual Meeting of the 
American Gynecological Society 


as. Er T RE NN NE E C 


Resident training goals in obstetrics and gynecology for the 1980's 709 

Ben M. Peckham, M.D., Ph.D. L & 
Madison, Wisconsin 

Focal nodular hyperplasia of the liver and oral contraceptives 717 


- Robert Kinch, M.B., F.R.C.S.(C.), F.R.C.O.G., and John Lough, M.D., F.R.C.P.(C.) 
Montreal, Quebec, Canada 


(Contents continued on page 7) 


Vol. 132, No. 7, December 1, 1978. The American Journal of Obstetrics and Gynecology is published semimonthly by 
The C. V. Mosby Company, 11830 Westline Industrial Drive, St. Louis, Missouri 63141. 


Annual subscription rates. U.S. All Foreign Countries 
I $47.00 $64.00 


nstitutional* 
Personalt $32.00 $49.00 
Student, residentt $25.60 $42.60 


Single copies are $4.50 postpaid. Remittances should be made by check, draft, or post office or express money order, 
payable to this Journal. 

*Institutional (multiple-reader) subscriptions are available to public and private libraries, schools, hospitals, and clinics; 
City, county, state, provincial, and national government bureaus and departments; and all commercial and private 
institutions and organizations. 

* Personal subscriptions and all student-rate subscriptions must be in the names of, billed to, and paid by individuals. All 
student-rate requests must indicate training status and name of institution. 

Subscriptions may begin at any time. 

Second-class postage paid at St. Louis, Missouri, and additional mailing offices. Printed in the U.S.A. Copyright € 1978 
by The C. V. Mosby Company. 


á The appearance of a code at the bottom of the first page of an original article in this JouRNAL indicates the copyright 
er's consent that copies of the article may be made for personal or internal use, or for the personal or internal use ` 

, of specific clients. This consent is given on the condition, however, that the copier pay the stated per copy fee through 

udi. dic Clearance Center, Inc., P.O. Box 765, Schenectady, N. Y. 12301, (518) 374-4430, for copying beyond 


that permitted by Section 107 or 108 of the U. S. Copyright Law. This consent does not extend to other kinds of 
copying, duch as copying for general distribution, for advertising or promotional pu rposes, for creating new collective 


Ls un Ww 5, Or : A no a 
: P rae ~ works, or Yor resale 





N 


- Sonicaid 
Brings You A 


SMARTER 
| Monitor 








PERSONALIZED 
LIBRARY CASES 





Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 





Smart enough to spare you needless knob 
twiddling— minimal controls; automatic 


contractions trace zeroing. Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
Smart enough to tell you when the incoming | costly binding. 
signal is becoming uncountable — new | Files are reasonably priced—only $4.95 
mode/fault display. each, postpaid (3 for $14., 6 for $24.). Add 


1.00 post for ord tside U. S. 
Smart enough to measure the effectiveness of SUP PEOR PEF TAIE UT Oe 


contractions—new uterine activity integral | Satisfaction unconditionally guaranteed or 
module. your money back! Use the coupon for prompt 


shipment. 














Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 






































Sp 5 z5 Please send me, postpaid — library cases for 
Model FM3R modular fetal monitoring system. AMERICAN JOURNAL OF OBSTETRICS AND 
Write or call for full details. GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 
{SRR AUC BET T QUEE PAD ui AMO] CO NEW SIZE (9 X 11)3 caseayear ^ 
C C) NJ E [] OLD SIZE (714" X 1012") copies pet o 
| Al [ ) > (2 cases/year) 
Name pea a SEEPS. foe RR 
.O. Box 714 HC, etalon ei i iy 22401 (800) 336-7212 | Address $ + 
irginia calls (703) 898-6820 City State Zig - Msc, ad e 


Over a decade of leadership in Doppler ultrasound 


Contents continued trom page 5 





Investigation of mammalian ovulation with an in vitro perfused rabbit 728 
ovary preparation 


Edward E. Wallach, M.D., Karen H. Wright, M.S., and Yasuo Hamada, M.D. 
Philadelphia, Pennsylvania 


Pituitary tumors and pregnancy 739 


David M. Magyar, D.O., and John R. Marshall, M.D. 
Torrance, California 


Neural control of gonadotropin secretion in primates 752 


R. L. Vande Wiele, J. L. Antunes, and M. Ferin 
New York, New York 


The effect of estrogens on hypothalamic structure and function 758 
F. Naftolin, M.D., D.Phil., and J. R. Brawer, Ph.D. 


Montreal, Quebec, Canada b emen 


i E 
Changes in the free and membrane-bound ribosomes in maternal rat liver 766 
during starvation 
T. Terry Hayashi, M.D., Norine Prinzo, M.D., and James D. Hayashi 
Pittsburgh, Pennsylvania Pad 5: 
Urea and dilatation of the cervix 775 
William Droegemueller, M.D., Milos Chvapil, M.D., Ph.D., James Vining, M.D., 
Linda Whitaker, B.A., and C. D. Christian, M.D., Ph.D. 
Tucson, Arizona 
Intrauterine ethanol-induced termination of pregnancy in cynomolgus monkeys 783 
(Macaca fascicularis) 
N. H. Dubin, Ph.D., D. A. Blake, Ph.D., T. H. Parmley, M.D., E. A. Conner, Ph.D., 
R. T. Cox, and T. M. King, M.D., Ph.D. 
Baltimore, Maryland 
Clinical significance of fetal heart rate patterns during labor. 791 
V. Variable decelerations 
Luis A. Cibils, M.D. 
Chicago, Illinois 
Evolution of thinking in fetal respiratory physiology 806 
Giacomo Meschia 
Denver, Colorado 
The role of cilia in fertility: An evaluation by selective microsurgical modification 814 


of the rabbit oviduct 
Carlton A. Eddy, Ph.D., Juan J. Flores, M.D., David R. Archer, B.S., and 


(Contents continued on page 9) 


ww 





fs 





J y Fat. AN , LA p ` EF, EG AN. "GIN AS V" ES SESS TE ] NEG GG mm DES T A a, EYES RSS TE m 
* M DASS EMO sh Ny ^ AES TY pO ges E ? TA EYES d INA ER QU; SE E- VENE AES m E 
c E & Say "Mou CONES X ao Mey M et de x Ss XEM Ds ado E SES 2 x 
^ Cr ER Ren QE ER Ae LX E WT ^ f AC nu aS SS MEN SES DAS A PAES Spe SGA fa soU AS GENES “ 
PRESS EX A i 4 A ES A z 7 ASRS aS Wt E Y ] 4 NI NEM S ASIN ESSA mele he AO 
ESSEN MR SS AS QU a TENA ^ ^ à ee X QU SUMESUA SES UNE. 4 | UPS, M [S 17 TALS d 
» Dae us S : years : iS itn a A -5 MNA 6.3 Ras tv AN . : 





E ; - BETADINE Perineal Wash concentrate is ideal for 
-the personal care of both men and women. In 


. recommended dilution, it thoroughly cleanses the 


anogenital area and, at the same time, effectively 


j : . reduces or eliminates offensive odors. 
— When used as directed, BETADINE Perineal Wash is 





- virtually nonirritating and nonstinging to the perineal 

-= tissues of both sexes. It does not affect the physiology 
. of unbroken skin, or interfere with normal body 

- processes. It is readily water-washable from skin, 
- mucosa, bathroom fixtures and natural fabrics. 


Purdue Frederick 
©Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 
02278 A9131 


LL 





Adam and Eve, from a triptych by Lucas Cranach: The Bettmann Archives, Inc. 


A welcome advance in personal care 


ETADINE Perineal Wash 


effectively deodorizes as it cleanses 





BETADINE Perineal Wash is indicated wherever 

cleansing and deodorizing of the perineal area is .. 

required: | 

m Postsurgically 

m |n the presence of incontinence or enuresis 

ws |n the bedridden and neurologically handicapped 
patient 

m After episiotomy 

m During menstruation 

m For enhanced personal hygiene 


Convenient kit form. Each patien 


Perineal Wash concentrate and ay 8 oz. calibrated, 
plastic squeeze dispenser bottle i 
BETADINE Perineal Wash solution and appiymig TN 


















Contents continued trom page 7 
LJ 
. © 
n Classic pages 
The graphic analysis of labor 822 . 
Emanuel A. Friedman 
American Journal of Obstetrics and Gynecology, vol. 68, pp. 1568-1575, 1954 
Evolution of graphic analysis of labor 824 
Emanuel A. Friedman, M.D., Med.Sc.D. 
z Boston, Massachusetts 
- Items | 
— 
Items 828 g 
4 
Information for authors on page 21 T 
Index to advertisers on page 54 / 
pr 












A low level 
of estrogen with 
ahigh level of 
patient acceptance ; 


B "T 





To ir Wa bidada ( WC WNN Dv rh iP F" ie Be oi "my" WC. See INC = Td PETTERS Fo 





“In deciding which 
combination drug to 
_ initially prescribe it is 
^ best to utilize the 
combination pill with 
the lowest effective 
dose and an 
acceptable level of 


side effects." 


Mishell, D.: Current Status of Oral Contraceptive 
Steroids, Clin. Obstet. Gynecol. 19:743-764 
(December) 1976. 


Demulen £ 


(ethynodiol diacetate 1 mg., ethinyl estradiol 50 mcg.) 


She ll stay with it. 


Choose an oral contraceptive 
shell stay with. 


* Proven effectiveness with excellent cycle control 
* Low dropout rate due to breakthrough bleeding 


and spotting (based on 2.256 patients )* 


Months of use l 2 9 e .2]2 


Discontinuation 
(cumulative) per 100 
woman-years of use 








07 4l 20-30 3201423 


*Data on file, G. D. Searle & Co. 





* Minor side effects uncommon 
* Low incidence of cramping, nausea, weight gain, 


breast tenderness, and irritability 


e Simplified schedule with calendarized Compact: 
* Excellent record of continuation 


Please see the next page for a brief summary of prescribing information. 









-€— L3 bd - 


& 





E 









Tem 
E 4M 


=; . r TN v 1 j E VP d a SAEN uot =? AL à T la " »* 

S ndicaNgn and usage—For prevention of pregnancy. Pregnancy rate using combination products with > 35 mcg. ethinyl 
-estradiol or 250 meg. mestranol is «1/100 woman-years. With <35 mcg. ethinyl estradiol, rate is slightly higher; with 
eR progestihony oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other methods 
have been published. Dose-related Thromboembolic Risk —One study showed positive association between OC estrogen 
-dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize estrogen exposure. 
Prescribe product containing the least amount of estrogen compatible with acceptable pregnancy rate and patient 
acceptance. Start new OC users on «50 mcg. estrogen. 
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Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction or 
coronary artery disease, or pos! history of these known or suspected breast carcinoma, estrogen-dependen! neoplasia, or 
-.. A pregnancy. undiagnosed abnormal vaginal bleeding; markedly impaired liver function; post or present, benign or 
malignant liver tumors 


Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases with age and 
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OCs are associated with increased risk of several serious conditions including venous and arterial thrombo- 

embolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, gallbladder 

. disease, hypertension, fetal abnormalities Practitioners should be familiar with the available information relating to 
these and cther risks 





1. lic di ( igr problems —Increased risk of thromboembolic and thrombotic disease 
associated with OCs is well established. A British study showed increased relative risk for fatal venous thromboembolism, 
—. 2 British and 3 US. studies increased relatwe risk for nonfatal venous thromboembolism. Two U.S. studies showed 
c increased relotive risk for stroke, not shown in prior British studies. It was estimated OC users were 2-11 times more likely 
|. thon nonusers to manifest these diseases without evident cause. In o British mortality study, overall excess mortality from 
` . pulmonary embolism or stroke was 1.3-3.4 deoths/yeor 100,000 users and increased with age. Cerebrovascular Dis- 
- . . erders— In o U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated os 2 times 
greater and thrombotic stroke 4.0-9.5 times greater in users than nonusers. Mortality trends in 21 countries indicate that, 
— since OC introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
- prevalence of OC use in each country. In 1974 the Royal College of GPs reported on its prospective study comparing usersand 
nonusers: "A statistically significant higher rate of reporting of cerebrovascular accidents in Tokers is evident, but the 
— . mumbers ore too small to justify an estimation of the degree of risk’ They reported more superficial and deep vein 
É thrombosis in users than nonusers. A 1977 analysis showed a 5-fold increased mortality in users from circulotory diseases, 
~ mainly myocardial infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration 
ee of use. In 1975 British Family Planning Association study found a highly significant association between OC useand stroke 
4 though total numbers were smoll; the increased risk for venous thrombosis and pulmonary embolism in users was about 
-.. 4fold and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 
— — Inforction = An increased risk (2-12 times) of MI associated with OC use wos reported in Britain, os previously suspected. 
ED The esl found the greater the number of risk factors for coronary ar tery disease (smoking, hypertension, hyper- 
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-__ cholesterolga¥, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. OCs were 
wg , an additional risk factor. Smoking s o major predisposing condition to MI. In terms of relative risk, nonsmoking 
© OC users are twice os likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold greater risk of fatal MI as 
nonsmoking users, but a 10-12-fold greater rsk than nonsmoking nonusers. Amount of smoking is on important factor. In 
determining importance of these risks, give serious consideration to baseline rates for various age groups in table below. 
Importance of other predispositions cited above in determining relative and absolute risks has not been quantified; it is 
likely the same synergistic action exists, but perhaps to a lesser extent. 





Estimated Mortality Rote from Myocardial Infarction per 100.000 Women/Year 





^ Aged 30-39 Aged 40-44 
~ Users Nonusers Users Nonusers 
® All smokers 10.2 26 620 159 
> 15 cigarettes daily 13.0 5] 787 313 
< 15 cigarettes daily 47 09 28.6 57 
Nonsmokers 18 12 10.7 74 
Smokers and nonsmokers 54 19 328 117 





Risk of Dose — Reports of thromboembolism after use of OCs with 2 50 mcg. estrogen received by drug safety committees in 
Britain, Sweden and Denmark were compared with the distribution expected from morket research estimates of sales. A 
positive correlation was found between estrogen dose and reporting of thromboembolism, including coronary thrombosis, 
in excess of that predicted by sales. OCs with >100 mcg. estrogen were associated with higher thromboembolism risk than 
— those with 50-80 mcg. estrogen. The authors suggested that estrogen quantity may not be the sole factor. Any influence of 
. progestogens was not considered, which may be responsible for certain discrepancies in the data. Nosignificant differences 
were noted between OCs containing the some estrogen dose nor between ethinyl estradiol and mestranol. Studies on 
thromboembolic risk with progestogen-only OCs have not been done. Cases have been reported for these OCs and they are 
not presumed free of excess risk In o US case-control study, relative risk of OC use | month before hospitalization for 
various types of thromboembolism was calculated. If relative estrogenic potency and possible influence of different 
progestogens are ignored, OCs may be divided into those with < 100 mcg. and those with > 100 mcg. estrogen. For all cases 
combined, arger doses were associated with only slightly higher relative risk, for idiopathic cases relative risk was doubled 
__ with larger doses, but confidence limits overlapped and differences were not significant. Apparently there wos no 
increased risk for coses with predispositions. Excess Mortality from Circulatory Diseases —A large U.K. prospective study 
estimated annual mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and 
duration of use. Excess circulatory disease mortality was 20/100,000 users (5 for ages 15-34, 33 for ages 35-44, 140 for 
ages 45-49), the risk being concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking 
ond duration of use could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory 
mortality was increased 10-fold in users of > 5 years, all these deaths were in women over age 34. Until more under-35 users 
of 5+ continuous years are available, sizeof relative risk for this age group cannot be given. One study analyzed available 
data to estimate risk of death with various contraceptive methods, each estimate including risk of method (e.g, thrombo- 
embolism for OCs) plus risk due to pregnancy or abortion in case of method failure. This latter risk varies with effectiveness 
It concluded mortality with all methods :s low and below that of childbirth, except for OC users over 40 who smoke 
Heavy smokers have double the risk of smokers as a cioss, light smokers about half. Lowest mortality is with the condom 
or diaphragm backed up by early legal abortion. Risk of thromboembolic and thrombotic disease associated with OCs 
increases with age after 30 and, for MI, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, 
history of pre-eclamptic toxemia, and especially cigarette smoking. Based on current data, the chart gives gross estimates 
of risk of death from circulatory disorders associated with OCs 








Age «30 30-39 240 
Heavy smokers (>15/day) C B A 
Light smokers (< 15/day) D C B 
 Nonsmokers, no predispositions D CD E 
Nonsmokers, with predispositions C CB BA 





Risk ıs: A—very high, B—high, C— moderate, D—low 


Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e g., throm- 
- bophleb:tis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial infarction, retinal 
thrombesis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs immediately. A 4-7-fold 
increased risk of postsurgery thromboembolism was reported in users, if feasible discontinue OCs at least 4 weeks before 
elective surgery or during prolonged immobilization and do not resume until at least 4 weeks postsurgery. Thromboembol ic 
risk moy be increased for users with blood types A, Bor AB. 2. Ocular lesions — Neuro-oculor lesions such as optic neuritis or 
retinal thrombosis have beer, associated with OCs. Discontinue if there is unexplained, gradual or sudden, partial or 
complete loss of vision; proptosis or diplopia, papilledema; or evidence of retinal vascular lesions. institute diagnostic and 
therapeutic meosures. 3. Carcinoma — Long-term estrogen in certain animals increases carcinomas suchas those of breast, 
uterus, cervix, vagina, ovary, liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of 
benign and malignant mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial 
carcinoma. In several case-control studies increased relative risk (3. 1- 13 9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was i t of other known risk factors and depended on duration 
of use and estrogen dose. These data are supported by increased incidence of endometrial cancer since 1969 in B U.S. areas 
B, pal e systems, which may be related to rapidly expanding estrogen use. There is no evidence that natural 
[] 





^ estro more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial cor- 
EE cno users under 40, those without predispositions (e g.. irregular bleeding before OCs, polycystic ovaries) 
» occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individu! cases have been reported. 
i Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users with benign 
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breast disease or long-term (2-4 years) use. Risk of breast cancer with menopausal estrogens rose ond further increosed 
with duration of follow-up. Decreased benign breast tumors in OC users is well known. One study noted increased severity 
of cervical dysplasia and of conversion to cancer in situ in OC users compared to nonusers; this wos statistically significant 
ofter 3-4 years’ use. Nonreversal of dysplasia within first 6 months of OC use was predictive of progression Cervical 
microglondulor hyperplasia in OC users hos been reported. In summary, there is no confirmed evidence from human studies 
of increased cancer risk with OCs. Close surveillance of all users is, however, essential. In undiagnosed persistent or 
recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to rule 
out malignancy. Carefully monitor OC users with o strong family history of breast cancer or with brast nodules, fibrocystic 
disease, recurrent cystic mastitis, abnormal mammograms, or cervical dysplasia. 4. Hepatic adenomas. hepgtomos, 
homartomos, regenerating nodules, focal nodular hyperplasia. hemangiomas. hepatocellular carcinoma, etc have been 
associated with OCs. In 1 study OC formulations with high “hormonal potency ` were associated with higher risk than OCs 
with lower potency Though benign these hepatic lesions moy rupture and cause fotabhemoper itoneum in short- or long-term 
users. Two studies related risk to duration of use, being much greater after > 4 years. Consider such lesions inuserswith 
abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up to half with signs and symptoms — 
of acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may show a focal defect 
Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular corcinoma was noted in a few users 5. Use in or 
immediately preceding pregnancy, birth defects. malignancy in offspring — Estrogens or progestogens during early preg- 
nancy may seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have 
increased risk («1 in 1000 exposures) of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such 
patients carefully From 30-90% of DES-exposed women develop benign vaginal or cervical adenosis. which could be 
premalignant. Males so exposed may develop urogenital defects. It cannot be presumed that other estrogens do not mimic 
DES. Reports relate fetal exposure to female sex hormones and congenital anomalies, e.g., multiple anomalies described by 
VACTERL for vertebral, anal, cordiac, tracheoesophagec!, renal and limb defects. There appears preferential expression by 
males. There wos a 4 7-fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, 
hormonal withdrawal pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only 
a few days. Risk of limb-reduction defects may be < 1/1000 live births. Cardiovascular defects in children exposed tofemale 
hormones, including OCs, during early pregnancy occurred ot 18.2/1000 births, compared to 7.8 for those unexposed 
(P <.05). Female sex hormones were used for threatened or habitual abortion, but there is considerable evidence estrogens 
ore ineffective and no evidence progestogens are effective. Triploidy and possibly other polyploidy may be increased in 
abor tuses from women becoming pregnant soon post-OC. These almost always abort spontaneously !t is unknown if spon- 
taneous abortion is increased soon after stopping OCs. Safety of OCs in pregnancy hos not been demonstrated. Rule out 
pregnancy in using OCs ond always consider it if withdrawal bleeding does not occur. If 2 consecutive periods are 
missed rule out pregnancy before continuing. If user deviates from regimen, consider pregnancy o! first missed period and 
withhold OCs. If pregnancy is confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy 
Users discontinuing for pregnancy should use alternative contraception for 3 months before attempting to conceive, though 
this is not based on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests 
6. Gallbladder disease risk, surgically confirmed, appeared after 2 years’ use and doubled after 4-5 years in | study, it 
appeared in 6-12 months’ use in another. 7. Carbohydrate & lipid metabolism — Decreased glucose tolerance occurs in o 
significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total phospholipids > 
moy increase. 8. Elevated blood pressure (BP) occurs in some users in a few months. Hypertension prevolonce in users is no 
higher than in nonusers in the first year, but increases with longer exposure; in the 5th year it is 2¥2-3 times the first year 
Age is strongly correlated with hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal 
disease. history of toxemia or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of 
excessive weight gain or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus 
should be monitored closely. Even a. BP may be in the “normal” range, do not ignore clinicalmplications. 

Follow closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 

after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of o new pattern that is. 
recurrent, persistent or severe requires stopping OCs ond evaluating cause. 10. Bleeding irregularities — Breakthrough 
bleeding (BTB), spotting and amenorrhea ore frequent reasons for discontinuing. In BTB, as in oll cases of irregular 
bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, ruleout pregnancy or malignancy 

If pot y is excluded, time or change to another product may suffice. Change toa higher estrogen OC only when necessary 
as this may increase thromboembolic risk. Those withahistory of oligomenorrhea or secondary amenorrheaor without estab- 

lished regular cycles may be onovulotory or amenorrheic after discontinuing Thosewith such problems shouldbesoinformed 
and other methods encouraged. Post-use onovulation, possibly prolonged, may occur in women without previous irregu- 

larities. Higher incidence of galoctorrheo and of pituitary tumors (e.g., adenomas) has been associated with amenorrhea in 

former users. Onestudyreported 16-fold increased prevalence of pituitary prolactin-secreting tumors in patients with postpill 

amenorrhea when qaloctorrhea was present. 11. Ectopics — In failures with combination OCs, the ratio of ectopic to intra- 
uterine pregnancies is no higher thon in nonusers. There may bean increased risk of ectopics after discontinuing. 12. Breast 

feeding — OCs may decrease quantity ond quality of milk. A smoll fraction of OC steroids appears in milk. Effects ifanyon the 

child are unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 

appears independent of duration of use. While impairment diminishes with time, there is still an appreciable difference in 

nulliparous but not parous women after 30 months. 


Precautions — Conduct complete history and physical prior to OC use andannually thereafter. Include breasts, abdomen ond LEN 
pelvis, with blood pressure, pop smear ond lob tests. Preexisting uterine leiomyomata moy increase in size. Mentol 
depression may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention moy 
occur; prescribe cautiously ond monitor corefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs, observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum folate 
may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting specimens. 
Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. These have been 
observed: increased BSP retention and other abnormalities in liver function tests; increased prothrombin and coagulation 
factors VII, VIII, IX, X; decreased antithrombin III; increased platelet aggregability: increased thyroid-binding globulin 
leading to increased circulating total thyroid hormone (PBI, T*), decreased T ' uptoke; unaltered free T*. decreased preg- 
nanediol excretion; reduced metyrapone response; increased blood transcortin, corticosteroid, triglyceride, phospholipid; 
reduced serum folate; impaired glucose tolerance. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or 
uterine function, or on immune response is not established. OCs may mosk onset of climacteric (see Warnings on risks in this 
age group). Information for patients —see patient labeling. Drug interactions — OC effectiveness may be decreased and 
more BTB occur with rifampicin, isoniazid, ampicillin, neomycin, peniciliin V, chloramphenicol, sulfonamides, nitro- 
furantoin, barbiturates, phenytoin, primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter 
effectiveness of drugs such as oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives (e.g. 
guanethidine), vitamins, hypoglycemics. 


Adverse Reactions — Increased risk of the following serious adverse reactions has been associated with OCs (see Warnings) 

thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis. cerebral throm- 
bosis; cerebral hemorrhage; hypertension, gallbladder disease; benign adenomas and other hepatic lesions, with or 
without intro-abdominal bleeding; congenital abnormalities. There is evidence of an association between the following 
conditions and OCs, although confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiori syndrome; 
neuro-oculor lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs ond are 
believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, change in menstrual 
flow, dysmenorrhea, amenorrhea during ond after use, infertility after discontinuing, edema, chloosmo or melasma, which 
may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change in cervical erosion and 
secretion, lactation decrease, cholestatic jaundice, migraine, increase in size of uterine leromyomato, allergic rash, mental 
depression, reduced carbohydrate tolerance, vaginal candidiasis, change in corneal curvature (steepening), intolerance to 
contact lenses. The following have been reported in users and association hos not been confirmed or refuted: premenstruol- 
like syndrome, cataracts, libido changes, chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, ner- 
vousness, dizziness, auditory disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or 
nodosum, hemorrhagic eruption, itching, vaginitis. porphyria, impaired renal function, anemia, pancreatitis, hepatitis, 
colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or 
goloctorrhea after use, endometrial, cervical and breast carcinoma (see Wornings) 


Acute overdosage — Serious ill effects hove not been reported after large acute doses of OCs in young children, but nausea 
and withdrawal bleeding might occur. 


important note —Full prescribing information, including description, clinical pharmacology, dosage ond administration, 
how supplied, references and patient labeling, is available on request. 
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Each pink tablet in Demulen-28* is a placebo contaiging no active ingredients. 


SEARLE Searle & Co. : 
San Juan, Puerto Rico 00936 
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G. D. Searle & Co. ical Communications Dept., Box 5110. Chicago. Illinois 60680 
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Azo Gantanol 


Each tablet contains 0.5 Gm sulfamethoxazole 
and 100 mg phenazopyridine HCI. 





Before prescribing, please consult complete product infor- 
mation, a summary of which follows: 

Indications: |n adults, urinary tract infections complicated by 
pain (primarily pyelonephritis, pyelitis and cystitis) due to 
susceptible organisms (usually E. coli, Klebsiella-Aerobacter, 
Staphylococcus aureus, Proteus mirabilis, and, less 
frequently, Proteus vulgaris) in the absence of obstructive 
uropathy or foreign bodies. Note: Carefully coordinate in 
vitro sulfonamide sensitivity tests with bacteriologic and 
clinical response; add aminobenzoic acid to follow-up cul- 
ture media. The increasing frequency of resistant organisms 
limits the usefulness of antibacterials including sul- 
fonamides. Measure sulfonamide blood levels as variations 
may occur; 20 mg/100 ml should be maximum total level. 
Contraindications: Children below age 12; sulfonamide 
hypersensitivity; pregnancy at term and during nursing 
period; because Azo Gantanol contains phenazopyridine 
hydrochloride it is contraindicated in glomerulonephritis, 
severe hepatitis, uremia, and pyelonephritis of pregnancy 
with G.I. disturbances. 

Warnings: Safety during pregnancy not established. Deaths 
from hypersensitivity reactions, agranulocytosis, aplastic 
anemia and other blood dyscrasias have been reported and 
early clinical signs (sore throat, fever, pallor, purpura or 
jaundice) may indicate serious blood disorders. Frequent 
CBC and urinalysis with microscopic examination are 
recommended during sulfonamide therapy. 

Precautions: Use cautious y in patients with impaired renal or 
hepatic function, severe allergy, bronchial asthma; in 
glucose-6-phosphate dehydrogenase-deficient individuals in 
whom dose-related hemolysis may occur. Maintain adequate 
fluid intake to prevent crystalluria and-stone formation. 
Adverse Reactions: B/ood dyscrasias (agranulocytosis, aplas- 
tic anemia, thrombocytopenia, leukopenia, hemolytic anemia, 
purpura, hypoprothrombinemia and methemoglobinemia); 
allergic reactions (erythema multiforme, Stevens-Johnson 
syndrome, skin eruptions, epidermal necrolysis, urticaria, 
serum sickness, pruritus, exfoliative dermatitis, anaphylactoid 
reactions, periorbital edema, conjunctival and scleral injec- 
tion, photosensitization, arthralgia and allergic myocarditis); 
G.I. reactions (nausea, emesis, abdominal pains, hepatitis, 
diarrhea, anorexia, pancreatitis and stomatitis); CVS reactions 
(headache, peripheral neuritis, mental depression, convul- 
sions, ataxia, hallucinations, tinnitus, vertigo and insomnia); 
miscellaneous reactions (drug fever, chills, toxic nephrosis 
with oliguria and anuria, periarteritis nodosa and L. E. phe- 
nomenon). Due to certain chemical similarities with some 
goitrogens, diuretics (acetazolamide, thiazides) and oral 
hypoglycemic agents, sulfonamides have caused rare 
instances of goiter production, diuresis and hypoglycemia. 
Cross-sensitivity with these agents may exist. 

Dosage: Azo Gantanol is intended for the acute, painful phase 
of urinary tract infections. Usual adult dosage: 2 Gm (4 tabs) 
initially, then 1 Gm (2 tabs) B.I.D. for up to 3 days. If pain 
persists, causes other than infection should be sought. After 
relief of pain has been obtained, continued treatment with 
Gantanol (sulfamethoxazole) may be considered. 

NOTE: Patients should be told that the orange-red dye 
(phenazopyridine HCl) will color the urine. 

Supplied: Tablets, red, film-coated, each containing 0.5 Gm 
sulfamethoxazole and 100 mg phenazopyridine HCl—bottles 
of 100 and 500. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
. Nutley, New Jersey 07110 
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EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about ` 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





“Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work. " 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 


O Bill me O Master Charge # 
O Payment enclosed 
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ModiCon 


Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl estradiol. 


Each green tablet in the 28-day regimen contains inert ingredients. 
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low hormonal content / high patient acceptability 








Low hormonal content, yet highly effective 
ModiCon combines a low dose of estrogen 
(2.035 mg ethinyl estradiol) with a low 

dose of progestin (0.5 mg norethindrone). 

In clinical trials, the pregnancy rate in 
“103 patients completing 12,948 cycles was 

anly 0.37 per 100 woman-years. 

*Srious as well as minor side effects have been reported with the use 
© oral contraceptives. These include thromboembolic disease. The 
E^ysician should remain alert to the earliest manifestations of any 
s"mptoms of serious disease and discontinue oral contraceptive 


therapy when appropriate. The physician should be fully aware of the 
complete Prescribing Information for this product. 


52e the complete Prescribing 
Information for this product, a summary 
e which is on the next page. 
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Good patient acceptability with low incidence 
of amenorrhea and good cycle control: 

With ModiCon, the majority of women who 

start with it stay with it. 

Throughout clinical trials, the total incidence 

of amenorrhea was only 0.7%. The average 
cycle dropout rate during the first 

three months because of menstrual disorders 
was only 1.1%. 


ModiCon is available in both 21- and 28-day 
regimens in the unique DIALPAK* Tablet Dispenser. 
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NOTE — This information is a BRIEF SUMMARY of the prescribing information provided with the product and 
therefore not be used as the basis for prescribing the product. This summary was from the 
information certain text, tables. and references. The should be thoroughly familiar with the 


complete prescribing information and patient informabon before prescribing 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of athiny! estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(Cede uri qaem apr y modd eei 
able 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, +20; 3. Temperature method—intercourse only in postovulatory phase, 
less than rt 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thrombeembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should net be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see 
WARNINGS, No. 5) me 
wW 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years 
of age. Women who use oral contraceptives should be ly advised aot to smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism. 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 












1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and 
thrombotic disease associated with the use of cral contraceptives is well established. Four principal studies in Great 
Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism 
and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary 
embolism or stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. 
CEREBROVASCULAR DISORDERS: In a collaborative American study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION: An increased risk of myocardial infarctión associated with the use of oral contraceptives has 
been reported confifming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension? hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, 
however, were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial 
infarction (fatal and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women 
users in the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it 
has been estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing 
condition to myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not 
smoke. Oral contraceptive users who afè also smokers have about a 5-fold increased risk of fatal infarction compared to 
users who do nct smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, 
the amount of smoking is also an important factor. In determining the importance of these relative risks, however, the 
baswüpe rates tor various age groups must be given serious consideration. The importance of other predisposing 
conditions mentioned above in determining relative and absolute risks has not as yet been quantified; it is quite likely that 
the same syrfergistic action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several 
national adverse reaction reporting systems, British investigators concluded that the risk of thromboembolism including 
coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 
mcg or more of estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of 
estrogen. Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the United States. Careful epidemiological studies to determine the degree of thromboem- 
bolic risk associated with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic 
disease have been reported in women using these products, afd they should not be presumed to be free of excess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with 
Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM 
CIRCULATORY DISEASES: A large prospective study carried out in the United Kingdom estimated the mortality rate per 
100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according 
to age, smoking habits, and duration of use. The overall excess death rate annually from circulatory diseases for oral 
contraceptive users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/ 100,000; ages 
45-49—140/106,000), the risk being concentrated in older women, in those with a long duration of use, and in cigarette 
smokers. It was not possible, however, to examine the interrelationships of age, smoking, and duration of use, nor to 
compare the effects of continuous versus intermittent use. Although the study showed a 10-fold increase in death due to 
circulatory diseases in users for five or more years, all of these deaths occurred in women 35 or older. Until larger 
numbers of wamen under 35 with continuous use for five or more years are available, it is not possible to assess the 
magnitude of the relative risk for this younger age group. This study reports that the increased risk of circulatory diseases 
may persist alter the pill is discontinued. Another study published at the same time confirms a previously reported 
increase of mortality in pill users from cardiovascular disease. The available data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of risk of death for 
each method include the combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the 
case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter 
risk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. 
The study concluded that the mortality associated with all methods of birth control is low and below that associated with 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill only/smokers 
for each age eroup are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given 
would be about double; for "light" smokers [less than 15 cigarettes a day], about 50 percent.) The mortality associated 
with oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception in that age 
group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of 
thromboemboiic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
30 and, for myocardial infarction, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, or history 
of preeclamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. The use of oral 
contraceptives in women in this age group is not recommended. Based on the data currently available, the following chart 
gives a grossvestimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
Age Below 30 — 30-39 40+ 


Heavy SMOKOTS ......... eer HH C B A  A-Use associated with very high risk. 
Light smokers .......... eee D C B B—Use associated with high risk. 
Nonsmokers(no predisposing conditions) ..... D CD C  C-Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . . C CB BA D-Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic 
disorders (€.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceotive medication if there is unexplained, sudden or gradual, partial or 
complete loss of vision; onset of proptosis cr diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 
synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 
liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 

omen *One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
E of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factof& for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
gancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral 
contraceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of 
oral contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking ora! contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal 


14 — andaa Aa cula nb atlananau llaman with 5 etrann family 








. TESI LL T ste ; | 
Figure 1. Estimated annual number of deaths associated with control of fertility and no control per 100,000 
women, by regimen of control and age of woman. 


15-19 20-24 25-29 30-34 35-39 40-44 
No method 55 5.2 7.1 14.0 193 21.9 
Abortion only 23 25 25 5.2 98 6.6 
Pill only-nonsmokers 13 14 14 22 . 45 3.1 
Pill only-smokers 15 16 1.6 10.8 134 58.9 
IUDs only 11 12 12 14 e 19 14 
Traditional contraception only 11 14 19 37 47 40 
Traditiona! contraception and abortion 03 0.4 04 0.8 14 0.8 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra- 
abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two 
studies relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral 
contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking 
oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a hig 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vagina 
malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not 
available with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones. 
including oral contraceptives, in pregnancy. One case control study has estimated a 47-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for 
or attempted treatment for threatened abortion). Some of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less tham 
one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, ane 
there is no evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence 
that triploidy and possibly other types of polyploidy are increased among abortuses from women who become pregnant 
soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping ora: 
contraceptives is unknown. Pregnancy should be ruled out before initiating or continuing the contraceptive regimen 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy is confirmed, the patient 
should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive 
Many clinicians recommend three months although no precise information is available on which to base this recommes- 
dation. The administration of progestogen-only or progestogen-estrogen combinations to induce withdrawal bleedin: 
should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. Studies report an increased risk of surgicalty 
confirmed gallbladder disease in users of oral contraceptives and estrogens. In one study, an increased risk appeared after 
two years of use and doubled after four or five years of use. In one of the other studies, an increased risk was apparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while receiving oral contraceptives. An increase in triglycerides amd 
total phospholipids has been observed in patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women hypertension may 
occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of women with 
hypertension is low in users and may be no higher than that of a comparable group of nonusers. The prevalence in users 
increases, however, with longer exposure, and in the fifth year of use is two and a half to three times the reportzi 
prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral contraceptiwe 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blosd 
pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives usuelty 
returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives end 
evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding frzm 
the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. f pathology has been 
excluded, time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higer 
estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
may increase the risk of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea 
or young women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuation of oral contraceptives. Women with these preexisting problems should be advised of this possibility amd 
encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 
on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. Asa 
general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives shauld 
stop the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convuBive 
disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develeps 
in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may hawe a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist shou»: be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromopirtha - 
lein retention. b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norzoin- 
ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating ‘otal 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert}. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampseillin. 
CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS. An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives: (see 
WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemormage. 
Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association betweem the 
following conditions and the use of ora! contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have Deen 
reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
adverse reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactionsas a 
general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal camps 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during andsafter 
treatment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. 
Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical 
erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
Vaginal candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor retuted: 
Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Heacache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartzazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: 
Gerious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by 
young children. Overdosage may cause nausea; and withdrawal bleeding may occur in females. 
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freehand lettering is not acceptable. All lettering must be 
done professionally. Do not send original art work, x-ray 
films, or ECG tracings. Glossy print photographs are pre- 
ferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 24% months prior to the time of 
the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not pub- 
lished in the scientific pages of the JouRNAL but may be sub- 
mitted for paid advertisements, if desired. 

Letters to the Editors. A brief Letter to the Editors 
commenting upon some article which has appeared in the 
JovRNar will be considered for publication. The writer of the 
original article will have an opportunity to reply to unfavor- 
able comments. A brief case presentation of special interest in 
the form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JouRNAL. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 6314); who will send. 
their schedule of prices. Individual repringS 
be obtained through the author. 
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‘OB-GYN PHYSICIANS 
(Multiple) 


Have you had enough of ice, snow 
and freezing temperature? Then this 

- could be the opportunity you've been 
looking for. 

Womens Hospital in Las Vegas, a 
59-bed proaressive facility dedicated to 
the care and treatment of women, 
is expanding its staff of highly educated 
and competent physicians. 

Currently, we have a need for several 
physicians willing to relocate to sunny, 
colorful Las Vegas. 

Physicians who have served a three- 
year residency in obstetrics or gyne- 
cology, or who are board eligible or 
board certified meet the first 
requirement. 

; If you are interested in relocating to 
. Las Vegas, forward your curriculum vitae 
(in complete confidence) to: 


Douglass D. Dailey, Executive Director 
Womens Hospital 

2025 East Sahara 

Las Vegas, Nevada 89104 


April 9-10, 12-13, 1979 
CURRENT CONCEPTS IN OBSTETRICS & GYNECOLOGY 
llikai Hotel, Honolulu, Hawaii 


Co-Sponsors: Hawaii Section, American College Obstetricians/Gynecologists 
University of Hawaii School of Medicine 

Department of Obstetrics & Gynecology 
University of Washington School of Medicine 

Department of Obstetrics & Gynecology 

Division of Continuing Medical Education 


Please complete application and return it to University of Washington (address below): 





APPLICATION, Fee: $280.00 
CMEO994 | CURRENT CONCEPTS IN OBSTETRICS & GYNECOLOGY | APRIL 9-10, 12-13, 1978 | 20 hours | 


458, ME GRRE CRORE 





*SociAL SecurITY No. (LAsT) (First) (D 
STREET ADDRESS City = 0 29 24/0 AME Lin 
DID ME LL. Lord. Lisa nae cia —————— 
AREA Cope EXTENSION DEGREE PHYSICIAN SPECIALTY/NONPHYSICIAN OCCUPATION 
vy Dr ger a p e For Travel and/or hotel arrangements: ht A for cfflos we\culy 
(U.S. FUNDS ONLY) cis s 
MAIL APPLICATION & CHECK TO: Dayton Travel DATE — / — / —— MULTIPLE PAYMENT _ 
CONTINUING MEDICAL EDUCATION 2701 76th SE serm "n. 
SCHOOL OF MEDICINE 
UNIVERSITY OF WASHINGTON Mercer Island, WA 98040 LLO- oom 


COMP — &—  — — DEPOSIT NO. 


E-303 HSB, SC-50 
SEATTLE, WASHINGTON 98195 ENTERED BY DATE ETE / 


PHONE; (206) 543-1050 Phone: 206 232-7493 Se |  — — wt. / 4... 
*or CANADIAN EQUIVALENT 








Postmenopausal 
women 
can lose more 
than estrogen... 
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e - - EN. 





because osteoporotic 
bone loss'can lead to pain... 
muscle contracture... 

and other sequelae 


PAIN: 
THE FIRST STEP IN A LONG 
PROGRESSION. 


Postmenopausal bone loss typically 
progresses from "silent" symptoms to 
more obvious signs. Significant loss 
of bone tissue eventually produces 
thinned, weakened vertebrae that, in 
weight-bearing areas, may cause low 
back pain, typically nonradiating in 
nature. 


THE SPINE: 
A LONG-TERM TARGET. 


Itis not uncommon for these osteo- 
porotic changes to lead to loss of 
height, with accentuated spinal curva- 
ture. In more advanced cases, the 
vertebrae may exhibit signs of 
biconcavity, collapse, and wedging. 


THE YOUNGER HYSTERECTOMY/ 
OOPHORECTOMY PATIENT— 

A PARTICULARLY VULNERABLE 
CANDIDATE. 

With the prospect of prolonged estro- 
gen deprivation and its consequences, 
the younger woman whose uterus 
and ovaries have been removed runs 
the greater risk of developing extensive 
loss of bone mass. But even if the ova- 
ries are conserved at the time of hys- 
terectomy, the eventual onset of natural 
menopause may lead to symptoms of 
bone loss requiring treatment. 


*Conjugated Estrogens Tablets have been evaluated as 
probably effective for postmenopausal osteoporosis. See 
Prescribing Information. 
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therapy should retard 
progression*.. — 
promote 

good management - 


Hecent findings indicate that the rate of 
bone loss in postmenopausal women is nc 
correlated with age but with time after 
menopause, and that estrogen replace- 
ment therapy significantly retards bone 
loss. This holds true for both the natural 
and the artificially induced menopause. 
PREMARIN (Conjugated Estrogens 
Tablets, U.S.P.), in conjunction with other 
Standard measures (such as diet, calcium, 
and physiotherapy), can often play a sig- 
nificant role in retarding the loss of bone 
mass and minimizing such sequelae as 
pain, loss of height, and kyphosis. 


1/The cyclic administration of 0.625 mg 
or 1.25 mg of PREMARIN daily is recom- 
mended to control progression. 


2/ PREMARIN should be administered 
cyclically even in the hysterectomized 
patient. Follow-up is indicated to determine 
a continuing need. 


*Conjugated Estrogens Tablets have been evaluated as prob- 
ably effective for postmenopausal osteoporosis. See Pre- 
scribing Information. 


for those women 
who should have 
estrogen 


Please see next page for 
brief summary of prescribing information. 
25 
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Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
-. | been founc to have vaginal adenosis,®-'? epithelial changes of the vagina anc cervix. 
E Although these changes are histologically benign, it is not known whether they are 
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PREMARIN” Brand of Conjugated Estrogens Tablets, U.S.P. 



































| 1. ESTRCGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
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Three independent case control studies have reported an increased risk of endome- 
- trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
| one year.'-? This risk was independent of the other known risk factors for endometrial 
| cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
| be*related to the rapidly expanding use of estrogens during the last decade.* The three 
. case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 139 times greater than in nonusers. The risk appears to depend on both 
duration of treatment! and on estrogen dose; In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
- all women taking estrogens is important. In all cases of undiagnosed persistent or 
. recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
| takento rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 
. 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
The use of female sex hormones, both estrogens and progestogens, during early 
regnancy may seriously damage the offspring. It has been shown that females exposed 
n utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
-| rare55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
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precursors of malignancy. Although similar data are not available with the use of other 
| estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
| defects.'?-'5 One case control study'* estimated a 4.7-fold increased risk of limb 
reductiog defects in infants exposed in utero to sex hormones (oral contraceptives, 
| hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
| tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
| in an attempt to treat threatened cr habitual abortion. There is considerable evidence 
| that estrogens are ineffective for these indications, and there is no evidence from well 
| controlled studies that progastogens are effective for these uses. If PREMARIN is used 
- during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
| be apprised of the potential risks to the fetus, and the advisability of pregnancy 
| Continuation. 
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x DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
= contains a mixture of estrogens, obtained exclusively from natural sources, blended to 


2 represent the average composition of material derived from pregnant mares" urine It contains 
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estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17 a-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 
Effective: 
1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
- no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 
2. Atrophic vaginitis. 
3. Kraurosis vulvae. 
4. Female hypogonadism. 


DS 


m 5.Female castration. 

p 6. Primary ovarian failure. 

* 7 Breast cancer (for palliation only) in appropriately selected women and men with 
- | metastatic disease. 

E 8 Prostatic carcinoma — palliative therapy of advanced disease. 

s 9. Postpartum breast engorgement — Although estrogens have been widely used for 


the prevention of postpartum breast engorgement, controlled studies have demon- 
_ | strated that the incidence of significant painful engorgement in patients not receiving 
— | such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens. '? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 


x | PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


. | WARNING). 
“Probably” effective: For estrogen defictency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 


‘CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
- following conditions: 1. Known or suspected cancer of the breast except in appropriately 

‘selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
— dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 


—— diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 


_ ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 





i ‘immobilization. Estrogens should not be used in persons with active thrombophlebitis, 


ciated with previous estrogen use (except when used in treatment of breast or prostatic 


- malignancy). 


_ WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
- postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 


- has raised this possibility.'? There is a need for caution in prescribing estrogens for women 


with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.’ t 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer gnd women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
haye an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-?? Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.?? An increased risk of postsurgery 


thromboembolic complications has also been reported in users of oral contraceptives.??.?* If 
- feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 


associated with an increased risk of thromboembolism, or during periods of prolonged 


thromboembolic-disorders. or in persons with a history of such disorders in association with 


estrogen use. They should be used with caution in patients with cerebral vascular or coronary 


















artery disease. Large c es (5 mg conjugated estrogens per de y), compara ) those used 
to treat canc te and breast, have been shown?* to increase the fatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
are used, any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.?5 Increased blood 
pressure may occur with use of estrogens in the menopause? and blood pre$sure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason. diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. ` 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As à general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.?*» Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone. as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG: free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps. bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of cornea! curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure—1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4, Given chronically: Inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women— 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also innit dose package of 100. No. 867—Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1.000. 
PHYSICIAN REFERENCES: 1.Ziel, H.K. et al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259- 1262, 1976. 5. Herbst. 
A.L., et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P. et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al; Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et al.: 
Obstet. Gynecol. 40.287 -298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 778:607-615, 
1974. 10. Herbst, A., et. al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A., et al: Obstet. 
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17. Boston Collaborative Drug Surveillance Program: N. Engl. J. Med. 290:15-19, 1974. 
18. Hoover. R. ef al: N. Engl. J. Med. 295:401-405, 1976. 19. Daniel, D. G., et al: Lancet 
2:287-289. 1967. 20. The Veterans Administration Cooperative Urological Research Group: 
J. Urol. 98:516-522, 1967. 21. Bailar, J.C.: Lancet 2:560, 1967. 22. Blackard, C., et al.: Cancer 
26:249-256, 1970. 23. Royal College of General Practitioners: J.R. Coll Gen. Pract. 
13:267-279, 1967. 23a. Royal College of General Practitioners: Oral Contraceptives and 
Health, New York, Pitman Corp., 1974. 24. Inman, W.H.W,, et al: Br. Med. J. 2:193-199, 1968. 
25. Vessey, M.P, et al: Br. Med. J. 2:651-657. 1969. 26. Sartwell, PE., et al: Am. J. Epidemiol. 
90:365-380, 1969. 27. Collaborative Group for the Study of Stroke in Young Women: N. Engl. J. 
Med. 288:871-878, 1973. 28. Collaborative Group for the Study of Stroke in Young Women: 
J.AMA. 231:718-722, 1975. 29. Mann, J.I.. et al: Br. Med. J. 2:245-248, 1975. 30. Mann, J.I.. et 
al: Br Med. J. 2241-245, 1975. 31. Inman, WH.W., etal: Br. Med. J. 2:203-209. 1970. 
32. Stolley, PD., et al: Am. J. Epidemiol. 102:197-208, 1975. 33. Vessey, M P. ef al.: Br. Med. J. 
3123-126. 1970. 34. Greene, G.R., et al: Am. J. Public Health 62:680-685, 1972. 35. Coronary 
Drug Project Research Group: 
J.A.M.A. 214:1303- 1313, 1970. 
255130 132, 1976. 37 Pieffer RI. 

: -732, 1976. 37. Pfeffer, R.I., 
et al: Am. J. Epidemiol. AYERST LABORATORIES 
103:445-456, 1976. 7806 New York, N.Y. 10017 


F ? 1 RES Ft TU SONT TOME, 
DET z > E er as Ia Stone cad VICE WP pm , Yi j 
ga re Eo LNT See An} S i ; yee 


L 


r 


e 
W—A— — a 


Editors 


John L Brewer, Editor in Chief 
303 Eas: Superior S1., Chicago, Illinois 60611 


Frederick P. Zuspan, Editor 


The Ohio State University, 410 W. 10th Ave., 
Columbas, Ohio 43210 


E. J. Quilligan, Zditor 
Los Angeles County—USC Medical Center, 1240 North 
Mission Rd., Los Anzeles, California 90033 


Albert B. Gerbie, Associate Editor 
303 East Chicago Av=., Chicago, Illinois 60611 


Business commun cations 


Business communications. All communications in 
regard to advertis ng, subscriptions, changes of ad- 
dress, etc., should 5e addressed to the Publisher, The 
C. V. Mosby Company, 11830 Westline Industrial 
Drive, Si. Louis, M ssouri 63141. 


Annual subscripticn rates. 


All Foreign 
U. S. Countries 
Institutional* $47.00 $64.00 
Personalt $32.00 $49.00 
Student, sesidentt $25.60 $42.60 


Single copies are $450 postpaid. Remittances should be 
made by check, draft, or post office or express money order, 
payable to this JourN-L. 

*Institutienal (multiple-reader) subscriptions are available 
to public and private libraries, schools, hospitals, and clinics; 
city, county, state, provincial, and national .government 
bureaus and departments; and all commercial and private 
institutions and organizations. 

*Personal subscriptioms and all student-rate subscriptions 
must be in the names of, billed to, and paid by individuals. 
All student-rate requests must indicate training status and 
name of institution. 


Publication order. The semimonthly issues of this 
JOURNAL form three volumes per year; the index 
is in the last issue of the volume—in the April 15, Aug- 
ust 15, and December 15 issues. 


Change of address notice. Six weeks’ notice is re- 
quired to effect a -hange of address. Kindly give 
the exact name under which a subscription is en- 
tered, the name of this JourNAL, and the full form 


Published semimonthly 


Subscriptions may begin at any time. 


Tw AE v 


American Journal of Obstetri 


27 


r 7E e en > TTE t 





B ERRES. 
- p . 
> , f 


Copyright © 1978 by The C. V. Mosby Company 


Editors Emeritus 


Howard C. Taylor, Jr. 
200 E. 66th St., New York, New York 10021 


Allan C. Barnes 
111 W. 50th St., New York, New York 10020 


Publisher 


The C. V. Mosby Company 
11830 Westline Industrial Drive 
St. Louis, Missouri 63141 


Entered at the Post Office at St. Louis, Mo., and additional 
mailing offices as Second-class matter. 


of both old and new addresses, including the ZIP 
code number. 


Advertisements. Forms close 25th of second pre- 
vious month for the Ist of month issue; 15th of pre- 
ceding month for the 15th of month issue. Adver- 
tising rates and page sizes will be given on applicatiom. 
Neither the Editor(s) nor the publisher guarantee, 
warrant, or endorse any product or service adver- 
üsed in this publication, nor do they guarantee any 
claim made by the manufacturer of such product or 
service. 


Bound volumes. Publishers’ Authorized Bindery 
Service, 4440 West Roosevelt Road, Chicago, Illinois 
60624, will quote prices for binding complete volumes 
in permanent buckram. 


———————— 


The appearance of a code at the bottom of the first 
page of an original article in this JouRNAL indicates 
the copyright owner's consent that copies of the 
article may be made for personal or internal use, or 
for the personal or internal use of specific clients. 
This consent is given on the condition, however, 
that the copier pay the stated per copy fee through 
the Copyright Clearance Center, Inc., P.O. Box 765, 
Schenectady, N. Y. 12301, (518) 374-4430, for 
copying beyond that permitted by Section 107 or 
108 of the U.S. Copyright Law. This consent does 
not extend to other kinds of copying, such as 
copying for general distribution, for advertising or 
promotional purposes, for creating new collective 
works, or for resale. 


———  ——À HÀ 


^o^ 
g « eT 1 
jJ 


j 


cs and Gynecology.” 


E UR 





5 E E). I Yers ^ CP Rm 
a ums On ORE NER 
er alt an, 4 ' ! : : » - 


Bra 
















Available 
for the first fime 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 
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. The world-renowned "Gray 
Journal" is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
*over 23,100 subject entries. Each 




















É entry lists the complete article title, 

E author(s), volume, page, and year of 

: » publication. C 
E The author index lists more than 13,850 contributors from this period, 

du along with respective article title, author-to-author referral, volume, page, 

1 and publication date. 

E. The 479-page index is handsomely presented in a rust and gold cloth- 

E cover volume. It is a must for every library concerned with obstetrics and 

= gynecology. Send for your copy of this valuable reference today! 

H 479 pages. 84" X 11", price $28.75 

EN 5 
E. B Send me . copies of the Ten-year Cumulative Index (1968-1977) to F 
; | the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY O My payment for $ 5 
~ Ẹ (0126-6) at $28.75 each. is enclosed. (I understand E 
E B Mosby will pay shipping E 
b. costs.) 

 § Name E 
; In [] Bill me later. (I understand L] 
EB Address L——— ———————————————————————— a shipping and handling E 
FB charge will be added.) E 
B -City Brig 2E stt. Zn 7 
$ Complete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., r4 
4 11830 Westline Industrial Drive, St. Louis, Mo. 63141 e 
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Choosing an 
oral contraceptive 


may mean looking 
at more than 
estrogen alone. 






























. progestogen. 
` And what it — 
- hasto offer. 


Choosing an oral contraceptive has 

~ usually been based on the estrogen content 
È more than on the progestogen. But most oral 
- contraceptives in use today are combinations 
- of estrogen and progestogen. And the pro- 
E En component provides an important 
asis for evaluation, too. 

—- — Low dose Ovral and even lower dose 
—-Lo/Ovral provide levels of estrogen which 

. Seem to be suitable for most oral contraceptive 
ndidates. Equally important, both Ovral 
and Lo/Ovral are distinguished by nor- 

| Shen a progestogen available only from 
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LOOK AT NORGESTREL. 
" Pharmacoloaically distinct. 
E Unlike other progestogens in current use, 
T norgestrel has been shown in biological 
E. assays to be neither inherently estrogenic, 
nor to convert to estrogen, in vivo. 
As a result, norgestrel adds no 
estrogen to the 50 micrograms in 
Ovral or the 30 microarams 
in Lo/Ovral, to disturb the 
estrogen-progestogen ratio. 
Prominently progestational. 
Biological tests have 
shown that noraestrel very closely 
parallels the progestational 
activities of natural progesterone. 
And clinically, even at low doses, 
norgestrel has a pronounced effect 





On maintaining the integrity of the endo- P " 
metrum, thereby fulfilling one of the primary - 
purposes of a progestogen in combination oral f 
contraceptives. jd 
Highly antiestrogenic. 


* At the level ofthe cervix, noraestrel 

_ &xhib:ts marked antiestrogenic activity which 
produces a thick and tacky cervical mucus 
that's hostile to sperm penetration, and gener- m 
ally credited with contributing to the contra- 
ceptive efficacy of Ovral and Lo/Ovral. 
Balanced with ethinyl estradiol for confi- 
dence and comfort. 

The estrogen-progestogen balance 
present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a gratifying 
level cf patient comfort and acceptance. Low 
«drop-eut rates and surprisingly low incidences 

ot menstrual irregularities, even in the first 
cycle, nave been reported with these products: 
Low dose (50 mca) Ovral® and lower dose 

4 (30 meg) Lo/Ovral® 

Distinguished by norgestrel. 



























"Serieus as well as minor adverse reactions have been reported 
followingsthe use of all oral contraceptives. The physician should 
remain a 2rt to their earliest manifestations and in the event of 
serious ae verse reactions should avoid any oral contraceptives. 
Contraineications, Warnings, Precautions, Adverse Reactions, etc. 
in the accompanying IN BRIEF should be carefully considered. 


See important information on following page. 


LL ;oboratones 
® 
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Each tablet contains 0.5 mg noraestrel 
with 0.)5 ma ethinyl estradiol. 


LO/OVRAL 


Each teblet contains 0.3 mg noraestrel 
with 0.03 mg ethinyl estradiol. 


Copyright © 978 Wyeth Laboratories, Div. of AHPC, N.Y., NY. 
All rights reserved. 











Indications and Usage—OVRAL® and LO/OVRAL® are 
indicated for the prevention of pregnancy in women who elect 

|... use oral contraceptives (Qs) as a method of contraception. 

. A Contrainc OC's should not be used in women with any 

— . of thg following conditions: 1. Thrombophlebitis or thromboembolic 

. disorders. 2. A past history of deep-vein thrombophlebitis or 

28 eme d Ragen or suspe 3. Cerebral-vascular or coronary-artery 
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- . disease. 4. Rgown or suspected carcinoma of the breast. 5. Known 

— er suspected e&rogen-dependent neoplasia. 6. Undiagnosed 

— — &bnormal genital bleeding. 7. Known or suspected pregnancy (see 
. Warning No. 5) 

. | Cigarette sm 















oking increases the risk of serious 
^ r side effects from oral contraceptive use. 

. | This risk increases with age and with heavy smoking (15 

I . or more cigarettes per day) and is quite marked in 

. women over 35 years of age. Women who use oral 
contraceptives should be strongly advised not to smoke. 
The use of aral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gall bladder 
disease, hypertension. Practitioners prescribing oral 

_ contraceptives should be familiar with the following 
information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An 
— increased risk ef thromboembolic and thrombotic disease 
^ * associated with use of OC's is well-established. Three principal 
be studies in Great Britain and 3 in the U.S. have demonstrated 
_ increased risk of fatal and nonfatal venous thromboembolism and 
_ stroke, both hemorrhagic and thrombotic. These studies estimate 
E that users of OC's are 4 to 11 times more likely than nonusers to 
_ develop these diseases without evident cause. 
_ CEREBROVASCULAR DISORDERS-In a collaborative American 
— study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
“a stroke was 2 O*times greater in users than nonusers and the risk of 
. — thrombotic stroke was 4 to 9.5 times greater in users than in 
_ nonusers. 
__ MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
|. associated with use of OC's has been reported, confirming a 
—.. previously suspected association. These studies, conducted in the 
: Dx founetas expected, that the greater the number of underlying 
tisk factors for coronary-artery disease (cigarette smoking, 
— — hypertensiqn, hypercholesterolemia, obesity, diabetes, history of 
_ preeclamptic toxemia) the higher the risk of developing MI, 
— regardless of whether the patient was an OC user or not. OC's, 
— however, were found to be a clear additional risk factor. In terms of 
. relative risk, it has been estimated that OC users who do not smoke 
_ (smoking is considered a major predisposing condition to MI) are 
- . about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
— increased risk of fatal MI compared to users who do not smoke, but 
.. about a 10- tc 12-fold increased risk compared to nonusers who do 
_ not smoke. Furthermore, amount of smoking is also an important 
- . factor. In determining importance of these relative risks, however, 
baseline ratgg for various age groups must be given serious 
consideration. Importance of other predisposing conditions 
. mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action exists, 
but perhaps to a lesser extent. 
- — RISK OF DOSE-In an analysis of data derived from several 
. national adverse-reaction reporting systems, British investigators 
M concluded that risk of thromboembolism, including coronary 
___ thrombosis, is directly related to dose of estrogen in OC's. 
—— Preparationscontaining 100 mcg or more of estrogen were 
- associated wth higher risk of thromboembolism than those 
- containing 50-80 mcg. Their analysis did suggest, however, that 
— quantity of estrogen may not be the sole factor involved. This 
—— finding has been confirmed in the U.S. 
___ ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
-— DISEASES—A large prospective study carried out in the UK 
- . estimated the mortality rate per 100,000 women per year from 
— diseases of the circulatory system for users and nonusers of OC's 
" according to-age, smoking habits, and duration of use. Overall 
— excess death rate annually from circulatory diseases for OC users 
— was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 
—— 85.44—33/ 100.000; ages 45-49—140/ 100,000), risk being 
- —— concentrated in older women, in those with long duration of use, 
-- andin cigarette smokers. It was not possible, however, to examine 
.— interrelationships of age, smoking, and duration of use, nor to 
— compare effects of continuous vs. intermittent use. Although the 
_ study showed a 10-fold increase in death due to circulatory diseases 
.. |n users for 5 or more years, all these deaths occurred in women 35 
-or older, Until larger numbers of women under 35 with continuous 
. use for 5 or more years are available, it is not possible to assess 
-... magnitude of relative risk for this younger group. 
Available data from a variety of sources have been analyzed to 
— estimate risk of death associated with various methods of 
—  contraceptien. Estimates of risk of death for each method include 
—.. combined risk of contraceptive method (e.g. thromboembolic and 
thrombotic disease in the case of OC's) plus risk attributable to 
— A pregnancy er abortion in event of method failure. This latter risk 
- . varies with effectiveness of method. The study concluded that 
— mortality associated with all methods of birth control is low and 
__ below that associated with childbirth, with the exception of OC's in 
"d women over 40 who smoke. Lowest mortality is associated with 
condom or diaphragm backed up by early abortion. Risk of 
— thromboembolic and thrombotic disease associated with OC's 
. increases with age after about 30 and, for MI, is further increased by 
hypertension, hypercholesterolemia, obesity, diabetes, or history of 
E. OS parent ed toxemia, and especially cigarette smoking. 
— Physician and patient should be alert to earliest manifestations of 
.... thromboembolic and thrombotic disorders (e.g., thrombophlebitis, 
___ pulmonary embolism, cerebrovascular insufficiency, coronary 
occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be suspected, the drug should be 
—— discontinued immediately. A 4- to 6-fold increased risk of 
-. postsurger, thromboembolic complications has been reported in 
_ . OC users. f feasible, OC's should be discontinued at least 4 weeks 
- before surgery of a type associated with increased risk of 
. thromboembolism or prolonged immobilization. 
-. 2. Ocular Lesions—There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
. OC's. Discontinue OC's if there is unexplained, sudden or gradual, 
partial or@omplete loss of vision; onset of proptosis or diplopia; 
pa ema: or retinal-vascular lesions, and institute appropriate 
. diagnostic amd therapeutic measures. 
. 8. Carcinoma—Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
_ frequencyof carcinoma of the breast, cervix, vagina, and liver. 
. Certain synthetic progestogens, none currently contained in OC's. 
— have beer noted to increase incidence of mammary nodules, 
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postmenopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. 
Of cases found in women without predisposing risk factors (e.g., 
irregular bleeding at the time OC's were first given, po 

ovaries), nearly all occurred in women who had used a sequential 
OC. These are no longer marketed. No evidence has been reported 
suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's. Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary, there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases of undiagnosed 
persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 

4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years’ use. While hepatic adenoma is rare, it 
should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence now that OC s further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are not available with use of other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1.000 live 
births. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 

among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule, the possibility of pregnancy should be 
considered at time of first missed period, and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming pregnant use an alternate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is evailable on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 

6. Gallbladder Disease—Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years' use and doubled 
after 4 or 5 years’ use. In one of the other studies, increased risk 
was apparent between 6 and 12 months' use. 

7. Carbohydrate and Lipid Metabolic Effects- Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 

8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OC's. In some women, he gp ars may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 2% to 3 times the reported prevalence in the 1st year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 

9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 
severe, requires discontinuation of OC's and evaluation of the cause. 
10. Bleeding Irregularities—Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially useful in minimizing 
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Women with past history of oligor | Er 
amenorrhea or young women without regular cycles may havea — 9 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should 

be advised of this possibility and encouraged to use other methods. 
Post-use anovulation. possibly prolonged, may also occur in women 
without previous irregularities. E . 

11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy 

may occur in contraceptive failures. 

12. Breast-feeding—OC’s given in the postpartum period may 

interfere with lactation and decreaze quantity and quality of breast e 
milk. Furthermore, a small fraction o hormones in OC's has 

been identified in the milk of mothers on OC's; effects, if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 

until infant has been weaned. 


Precautions—GENERAL--1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment and 
periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Pap 
smear and relevant laboratory tests. As a general rule OC's should. 
not be prescribed for longer than 1 year without another physical 
examination. 

2. Under influence of estrogen-progestogen preparations, pre- 
existing uterine leiomyomata may increase in size. 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or | 
renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops, 

OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with aad 
MÀ nen liver function and should be administered 

with caution. 

7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate deficiency 
and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9, The pathologist should be advised of OC therapy when relevant 
specimens are submitted. 

10. Certain endocrine- and liver-function tests and blood components 
may be affected by estrogen-containing OC's: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and 
factors VII, VIII. IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy —Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e.g.. retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and / or vomiting, 
usually the most common adverse reactions. occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding, spotting, change in menstrual flow: 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment; edema; chloasma 

or melasma which may persist; breast changes: tenderness, 
enlargement. and secretion; change in weight (increase or decrease): 
change in cervical erosioh and cervical secretion; possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice; 
migraine; increase in size of uterine leiomyomata; rash (allergic); 
mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening), intolerance to 
contact lenses. 

The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitislike syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. . 
pM may cause nausea, and withdrawal bleeding may occur 
in females. 
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Resident training goals in obstetrics and gynecology 


for the 1980's 


Presidential address 


BEN M. PECKHAM, M.D., PH.D. 


Madison, Wisconsm 


Residency training goals and manpower needs in the 1980's and beyond should bear a consistent 
relationship. Projections for supply and demand for obstetrics and gynecology and for those medical 
specialties with overlapping responsibilities, though fraught with uncertainties, suggest that currently 
approved training programs in obstetrics and gynecology will meet clinical manpower needs for 
1990. The role of the obstetrician-gynecologist in the primary care of women will be increasingly 
shared with others and the trend in urban areas for task delegation seems likely to increase. The 
popular and pervasive emphasis on primary care carries with it the serious risk that the present 
shortage of qualified investigators may not be corrected in the next decade. This could seriously 
hamper our efforts to recruit new faculty and maintain quality in our training programs. (AM. J. 


OBSTET. GYNECOL. 132: 709, 1978.) 


SINCE THE INCEPTION of the American Gynecologi- 
cal Society, both the Society and its Fellows have pro- 
vided leadership in a variety of forms for our disci- 
pline. As an example, more than 50 per cent of the 
Fellows at any one time in the last 10 years are or have 
been chairmen of medical school departments. If you 
estimate the accumulated service of this kind provided 
by Fellows now active in the Society, the aggregate ex- 
ceeds 1,000 vears and the mean tenure in office is a 
surprising 14+ years. All of us are interested in the 


Presented at the One Hundred and First Annual Meeting 
of the American Gynecological Society, Coronado, 


California, April 26-29, 1978. 


Reprint requests: Dr. Ben M. Peckham, 3433 Crestwood 
Dr., Madison, Wisconsin 53705. 
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future of our specialty, a fact reflected by the subjects 
chosen by many of my predecessors for their addresses 
on this occasion. I shall not depart from this format. 

In many, if not most, departments of obstetrics and 
gynecology the residency program plays a key role in 
the affairs of the department. The very future of our 
specialty is closely tied to our residency training pro- 
grams for not only will the numbers of residents 
trained now largely determine the numbers of our 
specialists practicing ten years from now, but these 
numbers in turn may well determine the kind of 
obstetrics and gynecology they will practice and even 
their geographic distribution by 1990. 

At regular intervals departmental chairmen are 
asked to consider the goals of their departments for* 
future years. In the expanding economy of past yeais 
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Fig. 1. Numbers of United States medical schools approved by 
the American Association of Medical Colleges, 1960 to 1975, 


and estimated for 1980. 
d» 


Table I. Medical school graduates 


Year No. ' 

1950 6,135 

1960 7,081 

1965 7,409 

1970 8,367 

1975 12,101 

1980 15,240 (Projected) 


From Pearse, W. H.: AM. J. OBSTET. GYNECOL. 125:361, 
1976. 


growth has been almost a reflex response for the de- 
mand for our services has seemed almost insatiable. 
However, the sudden decline in the birth rate, the fal- 
tering economy, and the spiraling costs of everything, 
including residency education, have put an end to 
any casual request for additional residency positions. 
Chairmen are being asked with increasing frequency to 
justify their existing programs and to document their 
projected positions in relation to local and regional 
needs. The cost of each resident’s education currently 
is in the neighborhood of $50,000 in our four-year 
programs based on stipends alone. As the financial 
squeeze increases, state governments become more and 
more concerned about their fair share of the graduates 
in “their” medical schools and training programs. They 
are less and less interested in the training of expensive 
*specialists, especially if they believe, as many of them 
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Fig. 2. First-year enrollment in medical schools, actual to 1975 
to 1976 and projected to 1989 to 1990. 


seem to, that less—well-trained professionals or even lay 
people can deliver much of the same type of care. The 
need for continually increasing numbers of obstetri- 
cians and gynecologists, like hysterectomies, has been 
questioned. 

I would like to examine with you the changing pic- 
ture in physician manpower as indicated by: (1) the 
changing numbers of medical schools and students, 
(2) the changing numbers of residency training oppor- 
tunities and their relative attractiveness to the pool of 
candidates, and (3) the manpower projections that are 
available for those disciplines that can be considered to 
overlap with us in our patient care responsibilities. 

Last, I shall draw some tentative conclusions, the ap- 
propriateness of which you will have to judge for your- 
selves. 

In 1967, the United States Public Health Service es- 
timated that there was an existing shortage of 50,000 
practicing physicians in the United States.' Congres- 
sional leaders and state legislators perceived the same 
need and acted to provide funding for an expansion of 
our system of medical education. In the last decade 
there has been a rapid growth in the number of medi- 
cal schools, students, and graduates (Fig. 1). The num- 
ber of schools has increased from 84, in 1965, to 119, in 
1977, and should level off at about 125. At the same 
ume, class size has been increasing in older schools as 
evidenced by the fact that the percentage of all schools 














Volume 132 Resident trainingyoals 712 
Number 7 j 
J 
€—9 # Offered 
a A C] % Filled 
Fig. 3. GME-1 positions offered and filled in obstetrics and gynecology. Source: CREOG Resident 
Bank (1975-1977) and AMA Annual Report on Medical Education (1974). 
@—e # Offered 
C] % Filled 
‘ 
SS ~. 
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Table II. The relationship between the number of GME-1 openings and total applicants through the E 


NIRMP, 1970 to 1977 


No. of applicants 


Total United States Other North 
Year openings Total students American graduates FMG's 


1970 15,567 9,006 8,327 209 470 
1973. 18,728 12,640 10,125 424 2,091 
1976. ' 16,112 19,796 13,223 620 5,953 
1977. 16,574 18,998 13,385 799 4,814 
1980 15,240 (Projected) 


Modified from Graettinger, J. S.: J. Med. Educ. 51:703, 1976. 


with a first-year class size greater than 100 students has 
been maintained at about 50 per cent. As a result the 
number of medical graduates each year will have more 
than doubled by 1980.? (Table I). Like the number of 
medical schools, the size of the aggregate graduating 
class should level off in the 1980's (Fig. 2) at somewhere 
between 15,000 and 20,000 students per year. 

That there was no longer a shortage of physicians 
but rather a maldistribution of physicians both geo- 
graphically and by specialty was legislatively recognized 
in 1976, by the passage of the Health Professions Edu- 
cational Assistance Act. Efforts are being made in many 
quarters to determine the dimensions of the problem 
but one feature has been accepted at the outset: There 
is a shortage of providers of primary care. It is this 
shortage that the act was designed to address. 

As suggested earlier, among the factors that deter- 


mined the number of physicians practicing in a given 
specialty at some future time, two are of major impor- 
tance: the choice of specialty made by graduating med- 
ical students and the number of first-year positions 
available in each of the various specialties from which 
the student must make his selection. The total number 
of these first-year graduate medical education positions 
(GME-1 positions) has not changed dramatically.? 
From the data in Table II it can be seen that the num- 
ber of GME-1 positions will approximate the number 
of United States students in the early 1980's. Presently 
the number of applicants exceeds the number of 
positions solely because there has been a large number 
of foreign medical graduates (FMG's) seeking training 
in this country. This situation has been altered by the 
change in visa requirements that went into effect this 
year. Now most FMG's will not be able to obtain per-* 
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mission to stay in this country for more than two years; there are many more first-vear positions and the num- 
therefore, it is likely that this source of residency man- ber is increasing annually (Figs. 4, 5, and 6). These data S 
power rapidly will approach zero. must be interpreted with caution.* Nevertheless, the 
Trends in the distribution of these GME-1 positions trend toward increasing numbers in primary care train- 
among the various disciplines and how attractive they ing programs is unequivocal and particularly evident in 
are to United States graduates are reflected in the an- connection with general practice/family medicine when 
nual reports issued by the American Medical Associa- one looks back at the number of programs (Fig. 7) and 
tion (AMA), National Intern and Resident Matching first-year positions (Fig. 8) in the last decade. The trend 
Program (NIRMP) and, more recently, specialty orga- can also be substantiated by review of the positions of- 
nizations such as our own Council on Resident Educa- fered in all hospitals in the last four years’ (Fig. 9). 
tion in Obstetrics and Gynecology (CREOG ). Increasing numbers of United States graduates wil 
The appeal of our specialty has remained remarka- select primary care specialties. On February 9, 1978 
bly constant, at about 7 per cent of the graduating class Congressman Paul Rodgers introduced H.R. 10896, < 
over the last 10 years.” Fig. 3 shows graphically the bill likely to reinforce this trend. If adopted, the bill wil. 
relatively unchanging number of GME-1 openings in 
residencies in obstetrics and gynecology in the last four *Asan example, 25 per cent of the GME- 1 positions in inter- 
vears.! More than 90 per cent of these positions are nal medicine are filled by graduates who plan to practice i 
A UM another specialty.5 Thus, the number graduating from these 
filled and the percentage of United States graduates programs into the practice of internal medicine each year wil. 
filling these positions is increasing. be more than 25 per cent less than the number entering. Ir. 
Data from the NIRMP,* > though not entirely com- addition, it might be assumed that there will be no shortage o 
i l positions in internal medicine for United States graduates be- 
parable* to the CREOG data, show that the trend is cause of the excess positions freed by decreasing numbers of 
different in internal medicine, general practice/family FMG's. This does not seem likely to be the case. Studies re- 
medicine, and pediatric programs. In these specialties cently conducted within the NIRMP suggest that many pro . 
grams now mainly filled by FMG's will not be sufficiently 
attractive to United States graduates to fill and thus will ter- .q 


*Because of labeling differences NIRMP data understate 
the number of positions in internal medicine by more than 
500 positions in each year. More exact data are available in the 

* National Study of Internal Medicine Manpower but the trend 
dor increasing numbers of GME-1 positions is identical. 
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minate.' It is unofficially reported that approximately 791 
NIRMP applicants did not match in 1978. Of these, 600 werz 
seeking training in internal medicine, a fact that suggests thzt 
there may be a shortage of these positions beginning, in the 
next year or two. 
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mepeal tae general capitation grants for medical and 
csteopataic scbrfols. At the same time it will increase the 
authorization for special project grants aimed at the 
establishment of family medicine departments and 
training n general internal medicine and pediatrics. Of 
necessity these changes will be at the expense of other 
cisciplines. Nevertheless, I believe that obstetrics and 
cynecolegy will maintain its 7 to 8 per cent share of 
United states graduates. As the graduate class con- 
tnues tc grow in the next few years, this will mean 
increasing numbers entering our residency training 
programs. Our specialty is attractive to women, who 
make up an increasing fraction of the student popula- 
ton. Of all medical students in 1977, 23 per cent were 
vomen. While I do not suggest that this appeal to 
vomen will account for the total increase, women oc- 
capied anly 16 per cent of the first-year positions in 
obstetric and gynecology in 1975 and now occupy 
about 2E per cent." 

The projected increases in the supply of these pri- 
mary care specialists and the changes in the physicians 
patient atio for each of these disciplines are large 
(Table I I). I have used the projections made by the 
s aff of tre Graduate Medical Education National Ad- 
vsory Ceammittee (GMENAC), released late in 1977," 
for intemal medicine, general. practice/family medi- 
cne, anc pediatrics. Those for obstetrics and gynecol- 
czy are Jr. Pearse's projection for AMA “specialists,” 


which in- lude residents,” rather than his projections of 


Fellows cf the American College of Obstetricians and 
C ynecolcgists, as I believe they are likely to be more 
comparaole. 

In judzing the impact of these projections on the 
availabili-y of the kind of primary care services we offer 
te womer, one might assume that the effect of the large 
ircrease m internists would not be great as traditionally 
they have not provided much office or inpatient 
gynecologic care. Even today, in many hospitals no 
more than 50 per cent of the female patients on inter- 
nal medzine services receive vaginal examinations, 
seggestirz at least a lack of familiarity with these pro- 
cedures. dowever, the new primary care internist does 
d» pelvic examination. He has become actively involved 
ir cancer detection, family planning of all kinds, in- 
chiding tae insertion of intrauterine contraceptive de- 
vies, anc venereal disease screening. He is now man- 
aging paients with pelvic inflammatory disease and 
menstrua problems and will in all likelihood take up 
endometmal biopsy work. A quick look at the didactic 
gynecology we are asked to provide in support of their 
curriculum at the University of Wisconsin (Table IV) 
makes clear the extent of the gynecologic practice we 
can expeet this group to assume in the future. 
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Fig. 7. Approved family practice residencies. Source: The 
American Academy of Family Physicians. 


Thus, in 1990, women will be able to elect pediatric 
care in their teens (and perhaps into their 20's, for it is 
rumored that pediatricians are suggesting an extension 
of adolescence to age 21). They will be able to stay with 
their family practice physician through life (if he elects 
to perform obstetric services). They can expect com- 
prehensive health assessment and an increasing spec- 
trum of office and hospital care from their primary 
care internists. We may well question what the need for 
our services will be in 1990. 

In Table V, the projected number of obstetrician- 
gynecologists needed (demand), as calculated by the 
GMENAC staff," is compared with the projected sup- 
ply through 1990.* Two sets of assumptions (Models I 
and II) were used in these calculations. In the first the 
obstetrician-gynecologist would provide all services as 
he does now. In the second this would only be true in 
rural areas. In urban areas he would delegate some 
“primary and fertility” tasks, including delivery of 
multiparous women, to physicians’ assistants and mid- 
wives. As you can see, Dr. Pearse’s projections coincide 
almost exactly with the more conservative estimate of 
need made by the GMENAC staffers. 

As those who assembled much of these data em- 
phasize, these projections and interpretations are based 
upon numbers and equations the reasonableness of 
which can only be judged after careful study of all the , 
assumptions and interpretations that were used in 
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formulating them. Many social, political, and economic 
factors, all of which are at least very difficult, if not 
quite impossible, to predict, may have a profound 
influence on the demand side of the equation.'? Even 
the supply side of the equation may be subject to radi- 
cal change. An article published in the March 20, 1978, 
issue of the Chronicle of Higher Education reports an 
alarming drop in applications for medical schools, 
amounting to a "substantial" 10 per cent decline from 
41,000 in 1977 to 1978 to a preliminary estimate of 
37,000 for 1978 to 1979. An American Association of 
Medical Colleges official predicts that there could be a 
"precipitous drop" by 1980, an event that would clearly 
reduce significantly the number of graduates by 1984 
and the supply of physicians by 1990. 

With all these uncertainties it is probably just as well 
that the major factors that determine the number of 
new obstetrician-gynecologists each year are not easily 
perturbed. The inherent inertia of the system provides 

e considerable protection against manipulation. Student 
preference and the number of residency positions in 


obstetrics and gynecology seem unlikely to vary strik- 
ingly in the next decade short of congressional alloca- 
tion by financial control or some direct quota system. 
That student preference does respond to clear-cut 
changes in supply and demand is apparent from the 
trend toward primary care disciplines. It is likewise 
clear that allocation of funds will provide new training 
programs and positions in favored specialties. Fortu- 
nately these are gradual changes with a response time 
measured in years. 

It is my conclusion that our specialty will continue to 
be attractive to 7 to 8 per cent of our graduating stu- 
dents and that this will create a healthy competition for 
the GME-1 positions available and continued elevation 
of the level of academic accomplishment among the 
candidates for our training programs. The precipitous 
decline in FMG's may prove embarrassing to programs 
that are not attractive to United States graduates. This 
factor may reduce slightly the numbers of programs 
through residency review mechanisms. Should the 
need for our services in obstetrics exceed our capabili- 
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Table III. Projected increases in supply of primary care specialists and changes in physician: patient ratio 





Internal medicinet 54,330 
General practice/family medicinet 54,560 
Pediatricst 21,750 
Obstetrics-gynecology 21,955 


Nos. projected 


1975 1980 1990 1975 | 1990 — 


75,230 
69,680 
31,550 
25,218 








Physician 
population ratio* 
per 100,000 








113,950 25.63 46.89 80 
95,460 25.74 39.28 50 
48,330 10.36 19.90 94 
32,946 10.36 13.59 31 





*Population: 1975, 212 million; 1990, estimated 243 million. 


TGMENAC staff papers.? 


ties for total care of the population to a modest degree, 
it can only advance the desirable trend toward re- 
gionalization and delegation of tasks for which the gy- 
necologist at times seems overtrained. 

While I do not believe that of the 787,000 hysterec- 
tomies performed in 1975 over 250,000 or 30 per cent 
were totally unnecessary, as has been stated in con- 
gressional testimony,? neither do I believe that the 
health of the nation's women would have suffered seri- 
ously had many of these operations, performed solely 
for sterilization, been replaced by a lesser procedure. I 
believe the projected numbers in our discipline will be 
adequate to meet the needs of women for major 
gynecologic surgery in 1990. 

That the graduates of our residency programs ap- 
parently enjoy their primary care practice and switch 
activities least often when compared with internists and 
pediatricians has now been documented by Wexler and 
associates.'' Seventy-four per cent of those in obstetrics 
and gynecology, as compared with 56 per cent in 
pediatrics and only 28 per cent in internal medicine, 
were sull devoting more than half their practice to pri- 
mary care between five and 10 years after entering 
practice. 

We are practicing primary care. We do not need to 
make radical changes in our educational programs 
over the next five years. While all our teaching activities 
need constant review, I believe our health assessment 
services for young women between 15 and 20 years of 
age and for those women in the growing population 
over 50 need special attention. For the teen-ager our 
office time presently largely devoted to physical exam- 
ination would better emphasize health education and 
venereal disease screening. The increased time re- 
quired for the additional education would seem to dic- 
tate small group instruction in the interests of econ- 
omy, a practice already well established in many group 
practice settings. For the more mature group more 
2mphasis on factors found cost effective in such studies 
is the Framingham experiment seems indicated. The 
asudl brief and often sketchy physical examination and 


Table IV. Primary care internal medicine lectures 
presented by members of the Department of 
Gynecology and Obstetrics in 1977 





. Contraception and the primary care internist 

. Pelvic evaluation— normal and abnormal findings 

. Vaginal bleeding— normal and abnormal "s 
. Pain in the pelvis 

Climacteric and menopause 

Pelvic inflammatory disease and vaginitis 

. Early detection of malignancy e 

. Pelvic relaxation and associated problems 

. Pregnancy and the primary care physician 


Table V. Projected supply and demand for obstetric 
and gynecologic services 
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*Method I: No delegation. 
t Method II: Delegation of some services. 
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blood studies often accorded the patient in our clinics - 


cannot substitute for more thoughtful health assess- 
ment measures in this age group. 

The new emphasis on primary care carries with it a 
risk that is easy to lose sight of, a de-emphasis on re- 
search that can become critical in the next decade. It 
would be tragic to lose the momentum gained in the 
last 25 years, during which our discipline has attained 
new scientific stature. We need bright, able, and inquir- 
ing minds to fill the 275 faculty vacancies that exist in 
our medical schools today. That this is no trivial threat 
is confirmed by the fact that Dr. Norman Kretchmer, 
Director of the National Institute of Child Health and 
Human Development, in a talk before the Society for 
Gynecologic Investigation, noted a continuing and 
significant shortage in qualified investigators in our 
specialty as compared with others. 


^ 


T 


" 


^ - adde Me 


~ 


. 4 ? * 
" aram ii iP vU Rud uu iE mm zT or 


' 
= COSE 3 e 


UE r 


NAM a TAN 


NOT AC i D A de d Chers. "ue i a art. 


ee MEL. pm A * 


= e o o 







A 
e Ps 
f 


pias ecember 1, 1978 
Am. J. Obstet. Gynecol. 


Az! 


is 718 Peckham 

a M 
"- In closing, I would like to suggest that this subject is 
an extremely dynamic one. Our College and others are 


continually developing and releasing new data. The 


sad that time and tradition preclude the possibility of 
discussion and perhaps challenge of tle. views that I 
have expressed. However, it seems appropriate to add 


é 
e 


meetings of this Society and hopefully an amalgamated 
American Gynecological Society -American Association 


of Obstetricians and Gynecologists would seem a most 


appropriate forum for presentation and discussion of 
these data. I am not sure whether I should be happy or 
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Focal nodular hyperplasia of the liver and 
oral contraceptives 


ROBERT KINCH, M.B., F.R.C.S.(C.), F.R.C.O.C. 


JOHN LOUGH, M.D., FEN oF LG.) 
Montreal, Quebec, Canada 


The increased incidence of liver tumors in women of childbearing age who have been using oral 
contraceptives for many years suggests an environmental causation. The causative agent may be 
the steroidal oral contraceptives. Two lesions are recognized: focal nodular hyperplasia and hepatic 
adenoma. This paper concentrates on focal nodular hyperplasia, with two cases added to the four 
previously described cases. It is postulated that the estrogen component causes vascular lesions 


characterized by myointimal hyperplasia and thrombosis, leading to infarct, necrosis, and *. 


subsequent nodular hepatic regeneration. The clinical feature highlighted is the long history of 


gastrointestinal disturbance associated with negative gastrointestinal investigation with the possible 


exception of cholelithiasis. It is suggested that gray-scale ultrasonography is an effective screening 
method that also aids in a definitive diagnosis. As these tumors are often incidental findings it is 
emphasized that the liver should always be inspected at laparoscopy. Ultimately, diagnosis by . 
biopsy or excision is essential as it may well be possible to treat cases of focal nodular hyperplasia 

cf the liver conservatively, once oral contraceptives have been discontinued. (AM. J. OBSTET. 


GYNECOL. 132: 717, 1978.) 


THERE IS A CONSENSUS in the recent literature that 
there has been a real increase in benign hepatic lesions, 
especially in women of childbearing age. The mag- 
nitude of the problem is unknown. In 1944, Warvi! 
reported that only 67 cases of microscopically proved 
benign hepatic adenoma had been recorded, most of 
which demonstrated multiple nodules and which might 
have actually represented hepatic regeneration in a cir- 
rhotic liver or focal nodular hyperplasia. Baum and 
associates? were probably the first group to suggest that 
there was a possible association between benign hepa- 
tomas and oral contraceptives. They reported seven 
benign hepatic adenomas; five of these patients pre- 
sented with acute intraperitoneal hemorrhage. All of 
these patients had been using oral contraceptives from 
six months to five years. 

The Center of Disease Controls Morbidity and 
Mortality Weekly Report? stated that the absolute inci- 
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dence of the disease in women with no oral contracep- 
live use or in women with long-term contraceptive use 
is not known. Only about 500 cases of hepatocellular 
adenomas have been reported in the United States, 
mostly in the last decade. 

So far two liver tumor registries have reported their 
findings. Christopherson and Mays,‘ reporting the first 
100 cases of their liver tumor registry, stated that the 
recent abrupt increase in benign liver tumors in young 
women suggest the possibility of an environmentally 
related factor. The increased usage of contraceptive 
steroids since they were introduced in 1960 and their 
association with these tumors suggest a causal relation- 
ship. At the same time, the large number of women 
using this medication estimated at somewhere between 
10 and 15 million North American women makes the 
relationship difficult to prove. Yet Nissen and associ- 
ates,” reporting 67 cases, of which 60 per cent of the 
patients had been using oral contraceptives for longer 
than five years, moved this conclusion from association 
to cause and effect; they stated that the appearance of 
these tumors in young women is not merely an anec- 
dotal coincidence but definitely associated with the use 
of oral contraceptive steroids. 

A report citing 88 women with hepatocellular 
adenoma diagnosed by the Armed Forces Institute of 
Pathology, from 1960 through 1976, and Edmundson 
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although both the control subjects and those with liver 
"-1denoma had used oral contraception those with liver 
adenoma had used mestranol significantly more often 
and had been using oral contraceptives for more than 
five years, twice as long as the period of use by control 
subjects. They stated that, compared to the risk in 
women with no more than one year of use of these 
steroids, the risks were 9, 120, and 500 times higher, 
respectively, for women with less than four, four to 
seven, and eight or more years of oral contraceptive 
use. The validity of these controls is questioned as there 
is no evidence to prove that they may not have had 
asymptomatic hepatocellular adenomas or focal nodu- 
lar hyperplasia of the liver. 

Although it is likely that this increase in liver tumors 
[s associated with increased oral contraceptive use, 
especially over a prolonged period, it might be due 
to more intensive searching or more enthusiastic re- 
porting. 

Recently, we published? four cases of focal nodular 
hyperplasia of the liver and in this paper two more are 
added. These cases have all been discovered since 
1973, and all patients have been using oral contracep- 
tives over a long time. They are the only cases in the 
pathology records of the Montreal General Hospital. 

The purpose of this paper is to correlate path- 
ologic changes with oral contraceptive use, with em- 
phasis on the clinical presentation, and to suggest an 
improvement in diagnostic accuracy prior to the onset 
of dangerous complications such as intraperitoneal 
rupture with hemorrhage and occasional death or very 
occasional transformation to hepatoma. 


Previously reported cases 


Case 1. A 44-year-old nulliparous woman was admit- 
ted to the hospital for elective cholecystectomy. A 
cholecystogram showed multiple radiolucent gall- 
stones. The last menstrual period had begun nine days 
before admission. For six years before admission she 
had used a norethindrone-mestranol preparation. She 
smoked cigarettes irregularly. At laparotomy the 
gallbladder was found to contain gallstones. A cystic 
lesion, 3 by 4 cm., incidentally found in the right lobe 
of the liver, was excised totally. 

Case 2. A 21-year-old woman, gravida 2, para 1, 
abortus 1, had suffered from recurrent episodes of 
right upper quadrant postprandial pain for three 
years. She had used oral contraceptives (type un- 
known) for four years and had stopped their use three 
months before admission. The last menstrual period 
had begun three weeks before admission. She had 
smoked at least a pack of cigarettes a day for five years. 
Aj laparotomy a 6 by 4 cm. whitish vascular nodule was 
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found on the anterior surface of the right hepatic lobe 
and was excised completely. à 

Case 3. A 40-year-old woman, gravida 5, para 4, 
abortus 1, had a three-year history of recurrent right 
upper quadrant discomfort. She had used an oral con- 
traceptive preparation (norethindrone, 2 mg; mes- 
tranol, 0.1 mg.) for four years and had smoked one and 
a half packs of cigarettes a day for many years. After 
a hysterectomy sequential therapy with norethin- 
drone-mestranol and mestranol was administered for 
three more years. At laparotomy the gallbladder was 
found to contain calculi. A nodular lesion, 3 cm. in 
diameter, was discovered on the anterior margin of the 
left lobe of the liver and was excised completely. 

Case 4. A 45-year-old woman, gravida 4, para 4, had 
a three-year history of recurrent epigastric pain asso- 
ciated with nausea and belching. She had ingested 
norgestrel and ethinyl estradiol for six years before 
admission and had smoked 15 to 20 cigarettes a day. At 
laparotomy the gallbladder was found to contain many 
small calculi. A well-circumscribed nodular tumor, 5 
cm. in diameter, was found in the free edge of the liver 
at the junction of the right and left lobes. It was excised 
completely. 


illustrative new case reports 


Case 5. A 44-year-old patient had used 100 mcg. of 
mestranol and 2 mg. of norethindrone for seven years 
and then 50 mcg. of mestranol and 1 mg. of norethin- 
drone for five years, for the purpose of controlling 
menometrorrhagia. She was an unsuitable subject for 
oral contraception in that her mother had severe 
hypertension and had died of a cardiovascular acci- 
dent, and on first examination the blood pressure of 
the patient was 150/90. She was a nonsmoker. In the 
abdomen a firm, round, smooth mass was situated just 
under the right costal margin and was initially easily 
palpable. It was dull to percussion and appeared to be 
part of the liver. On standing up the mass appeared to 
move from one side of the abdomen to the other. The 
patient was advised to stop oral contraceptives and re- 
ferred to a general surgeon. The surgeon confirmed 
the presence of a 10 cm. mobile mass in the left upper 
quadrant. However, the patient, having no symptoms. 
did not wish to have this operation carried out. She was 
then referred to an internist who did not confirm the 
presence of the mass. This meant that the pauent re- 
fused laparotomy until about 18 months later, when 
she complained of bloating and pain after meals and 
returned to the internist who confirmed the presence 
of the above-mentioned mass. At this time gray-scale 
ultrasonography was carried out and confirmed a 
mobile solid tumor, 10 cm. in size, hanging from the 
lower part of the left lobe of the liver. A liver scan also 
showed a mass of functioning tissue arising from the 
lower border of the left lobe of the liver. Laparotomy 
was carried out by a different surgeon, and a lemon- 
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sized, well-encapsulated, pedunculated lesion was 
found hanging down from the left lobe of the liver. 
This was easily removed but two other, similar, well- 
encapsulated lesions deeper in the liver substance were 
left behind. This was because resection would have 
meant drastic major surgery. The liver function tests, 
enzyme tests, and alpha-fetoprotein tests were normal. 
The pathologic finding was focal nodular hyperplasia. 

Case 6. This 26-year-old patient was seen in January, 
1976, because of irregular menstruation and right 
lower quadrant pain. The patient started oral con- 
traception at the age of 18 with 100 mcg. of mestranol 
and 1 mg. of ethynodiol diacetate which she used for 
four years. She discontinued the oral contraceptive for 
two years and then resumed oral contraception; she 
used 50 meg. of ethinyl estradiol and 2.5 mg. of norges- 
trel for the past two years. Therefore, she had been 
exposed to both mestranol and ethinyl estradiol. For 
the past two years she had complained of upper gas- 
trointestinal discomfort, more in the epigastrium and 
under the left costal margin. During this time she had 
two series of upper gastrointestinal tests, which were 
negative, together with gastroscopy, which was also 
negative. She was treated symptomatically with al- 
kali therapy but this did not relieve the pain; therefore, 
the condition was considered to be functional. She is a 
nonsmoker. She was admitted subsequently for curet- 
tage and laparoscopy. At laparoscopy she was found to 
have a large area of bosselated tumor on the lower edge 
of the left lobe of the liver, extending from the 
ligamentum teres almost to the edge of the lower bor- 
der. Gray-scale ultrasonography demonstrated a 4 by 6 
cm. lesion in the liver, situated in the lower part of the 
left lobe. This patient was seen only recently and the 
oral contraceptives have been discontinued. Reassess- 
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Fig. 1. Gross view of nodule in periphery of liver. 
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ment will be performed in six months’ time for a 
possible biopsy. If hepatic adenoma is diagnosed, exci- 
sion will be advised. However, if the lesion has fe- 
gressed, conservative follow-up will be continued. The 
liver scan confirmed the presence of this nodule. Liver 
function tests, enzyme estimations, and alpha fetopro- 
tein were normal. 


Pathologic findings 

Examination for determination. of pathology was 
carried out by light microscopy in five of these cases. 
The lesions were almost identical. They consisted of 3 
to 6 cm. nodular, bulging tumors in the capsule of the 
liver (Fig. 1). The resected surface was yellowish and 
multinodular with a central fibrous scar radiating into 
the parenchyma and resembling focal postnecrotic cir- 
rhosis (Fig. 2). One was cystic and one had a central 
area of hemorrhage and necrosis. Microscopically, the 
regenerating nodules were circumscribed without en- 
capsulation but with compressed adjacent liver paren- 


.chyma (Fig. 3). The normal lobular architecture of the 


liver was replaced by nodules of regenerating paren- 
chyma with the hepatocytes in a pseudoacinar pattern. 
Ductular proliferation was seen along the margins in 
the vascular stroma, often with an associated lym- 
phocytic infiltrate. Liver parenchymal proliferation was 
most pronounced in the cystic hemorrhagic area asso- 
dated with liver cell necrosis (Fig. 4). Thick-walled 
blood vessels were prominent in each case. Many had 
smooth muscle in the wall and could be recognized as 
arteries but veins appeared to be involved as well. 
Myointimal proliferation with narrowing of the lumen 
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Fig. 3. Subcapsular liver biopsy of focal nodular hyperplasia 
showing regenerative nodules separated by fibrovascular scar. 
(Reticulin stain. Original magnification X90.) 


was very noticeable (Fig. 5). Fibrin thrombosis was oc- 
casionally seen (Fig. 6). There was no evidence of vas- 
culitis. Similar vascular lesions were also occasionally 
found in normal parenchyma outside the regenerative 
nodules but most of the vessels in the adjacent paren- 
chyma were morphologically normal. 


Clinical picture 


In consideration of these six patients there are cer- 
min clinical points to be emphasized. 





December 1, 1978 
Am. J. Obstet. Gynecol. 


B 5 6 


Ca 
~ 


as 


w 4 





Fig. 4. Focal liver necrosis probably due to ischemic injury 
associated with active hepatic parenchymal cell regeneration. 
(Hematoxylin and eosin. Original magnification X950.) 


All of these patients had been using oral contracep- 
tion from four to 12 years and four of the six were over 
40 years of age. Five of the six had received medica- 
tions containing mestranol, but one had received both 
mestranol and ethinyl estradiol and a single patient had 
used 50 mcg. of ethinyl estradiol and 2.5 mg. of norges- 
trel for the entire six years. | 

Every patient had suffered from two to three years 
with upper epigastric discomfort and pain that was 
mostly located in the area over the liver lesion. This 
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Fig. 5. Myointimal hyperplasia and subendothelial edema 
narrowing the lumen of a hepatic lobular artery. (Hematoxy- 
lin and eosin. Original magnification x 800.) 


pain presumably is caused by the stretching of the cap- 
sule or possibly by intrahepatic hemorrhage under the 
lesion. Each case had been thoroughly evaluated; 
upper gastrointestinal series and in one case a gastros- 
copy were negative. They were all treated with al- 
kali therapy and the ailments in general were regarded 
as functional. Three patients had the lesion discovered 
at elective cholecystectomy for biliary calculi. One pa- 
tient had an exploratory laparotomy; one patient was 
operated upon because of the presence of a mobile 
mass, and the final patient had the lesion discovered at 
routine diagnostic laparoscopy. In each case in which 
liver enzyme tests were used they were normal. In two 
cases the diagnosis was significantly aided by the use of 
gray-scale ultrasonography. Three patients had com- 
plete excision of the lesion; one patient had the pedun- 
culated lesion excised, with two other visible lesions left 
in situ. One patient had a large wedge biopsy with re- 
gression of the tumor at follow-up examination, and 
one patient is being observed. 


Comment 


In almost all papers in which this lesion has been 
described, j-has been remarked that the incidence has 
increased, particularly in the last decade. Long-term 
usage of oral contraceptives appears to have a definite 
relationship, particularly in the older group of child- 
bearing age. Although the numerator appears to be 
increased, we are not certain of the denominator. All 
described patients were symptomatic but there is no 





Fig. 6. Hepatic lobular artery in normal liver adjacent to focal 
nodular hyperplasia. Arterial lumen is occluded by myointi- 
mal hyperplasia. (Hematoxylin and eosim. Original mag- 
nification X800.) 


knowledge as to the number of cases with asymptom- 
atic lesions. Control series are difficult to establish and 
those in the literature appear questionable. Therefore, 
it cannot be stated dogmatically that this increase in 
incidence should be attributed to the increased use of 
oral contraceptives. 

Ihe same reasoning can be applied to the opinion of 
those authors who declare that the estrogenic compo- 
nent implicated is mestranol.? Most of these patients 
were using oral contraception when mestranol was the 
predominant estrogen utilized. Four of the six patients 
described by us had received mestranol; in one case the 
product was unknown and one patient had received 
ethinyl estradiol for six years. It is hoped that this le- 
sion is dose related and may become less prominent 
with a decrease in the dosage of whichever estrogen is 
used. 

Pathologic description and recognition are still 
somewhat confusing and there is no universally ac- 
cepted terminology.* '? Sherlock" stated that the terms 
“hamartoma” and “hepatoma” should be avoided but 
“adenoma” and “focal nodular hyperplasia” seem ap- 
propriate. All five of our cases in which biopsy was 
performed had the consistent classification of focal 
nodular hyperplasia. 

There is speculation that hepatic adenomas are po- 
tentially more dangerous. They tend to be accom- 
panied by intrahepatic hemorrhage and rupture with 
potential death from hemorrhage. One case of hepa-* 
toblastoma following oral contraceptive use has beet 
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Fig. 7. Ultrasound demonstration of tumor in left lobe of 


liver. 
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Fig. 8. Laparoscopic view of tumor nodule in liver. 


reported," and it may be that the hepatic adenoma is a 
response on the part of the liver cells to metabolic 
changes in the liver produced by either estrogens or 
progestins or by both. 

There is evidence of production of primary hepato- 
cellular carcinoma by long-term treatment with C-17 
alkylated androgenic anabolic steroids." The steroids 
in oral contraceptives are C-substituted testosterones 
and so are mildly cholestatic. This property might en- 
hance the potentially carcinogenic action of substances 
normally excreted in the bile. 

Nissen and associates? suggested that long-term 
usage of mestranol is associated with a greater risk of 
the development of liver adenomas. They stated that 


ethe hypercoagulable state and myointimal thickening 


decrease the blood flow to the liver lobules, thus pro- 
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ducing hypoxia of the hepatocytes. If this process is 
limited, focal nodular hyperplasia will appear. This 
seems unlikely as the liver has a very large reserve 
capacity and most of it is normal as determined by en- 
zymes and histology. Progestins induce enzyme pro- 
duction and this capacity is known to increase the on- 
cogenicity of certain compounds. Progestins amplify 
production by the intracellular enzyme systems and 
this enzyme production together with the accumulation 
of mestranol combine to overwhelm the essential de- 
toxification system within the liver. This active combi- 
nation may be the oncogenic factor. 

Nussen and associates suggested a two-phase pro- 
cess—focal nodular hyperplasia with degeneration oc- 
casionally becoming overwhelmed with cellular necro- 
sis and intrahepatic subcapsular hemorrhage, leading 
to rupture of the capsule, intraperitoneal hemorrhage, 
and death. We speculate that there are two distinct 
processes—focal nodular hyperplasia and hepatic 
adenoma. 

Those cases diagnosed as focal nodular hyperplasia 
actually may be regeneration in response to vascular 


injury. Therefore, perhaps it is safe to conclude that if 


the lesion is a regenerative one, classified as focal nodu- 
lar hyperplasia, there is less chance of dangerous side 
effects or complications and it can be treated more con- 
servatively than the adenomatous lesion. Given the 
suppositions that focal nodular hyperplasia may be as- 
sociated with the use of oral contraception and that the 
estrogen in this medication is responsible for these 
changes, we speculate that the following chain of events 
constitutes the pathophysiology. Oral contraceptives 
are said to cause hypercoagulability and predispose to 
thrombosis. Infarction of liver tissue is extremely rare 
but one might postulate that if it is going to occur at all 
it is more likely to occur at the periphery or even at the 
edge of the liver. Occasional platelet thrombi have been 
observed in focal nodular hyperplasia. Repeated 
thromboemboiic injury to endothelium does result in 
myointimal proliferation with vascular compromise, 
which may be exacerbated by smoking. Carbon monox- 
ide may produce axoxia and it is known that smoking 
enhances platelet aggregation, leading to thrombosis. 
This may produce progressive occlusion of hepatic 
lobular arteries as a result of the stimulation of myoin- 
timal proliferation by contraceptive steroids and this 
will eventually lead to vascular occlusion. Igghemia, ne- 
crosis, infarction, and hemorrhage, followed by de- 
velopment of collaterals and nodular hepatic regener- 
ation around the central scar, may occur. It is interest- 
ing to note that biliary stasis and cholelithiasis have 
been reported to be increased in patients during long- 
term usage of oral contraceptives. Three of the six pa- 
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tients described in this report developed cholelithiasis 
that necessitated cholescystectomy. 

If the concept of different outlooks in the presence 
of hepatic adenoma and focal nodular hyperplasia is 
valid, it is absolutely essential to make a correct diag- 
nosis. 

Laberatory diagnosis with the use of liver enzyme 
studies and alpha-fetoprotein estimation are not help- 
ful as they are in most cases within normal limits. As an 
invasive technique, celiac or hepatic angiography is 
specifically diagnostic. Grossman and associates,!'^ 
comparing the efficacy of gray-scale ultrasonography, 
transmission computer tomography, and scintillation 
camera imaging for detection of intrahepatic space- 
occupying processes, used a scoring system in an at- 
tempt to ascertain the best method of detection. With 5 
used as the highest possible score, the mean score of 
ultrasonography was 3.61 compared to 3.11 for 
radionuclide imaging and 2.77 for computed tomog- 
raphy. In no case was ultrasound the least effective of 
these three modalities. The combination of ultrasound 
(with its superior resolution) and gamma imaging (with 
total liver visualization) identified all lesions in this 
study. 

They also suggest that radionuclide imaging should 
continue as the initial screening examination for sus- 
pected nonobstructive intrahepatic lesions since the 
entire organ is visualized. However, the left hepatic 
lobe, the porta hepatis, and the peripheral masses 
within the liver or adjacent to it often require clar- 
ification with gray-scale ultrasound. On the average, 
these are the areas occupied by adenomas or focal 
nodular hyperplasia. Therefore, if there is a likelihood 
of these diagnoses, it is obviously logical to reverse the 
order and utilize gray-scale ultrasonography as the 
primary screening test. We emphasize that computer 
tomography technology may improve and, therefore, 
may supercede this statement. However, from our 
point of view, grav-scale ultrasonography is an excel- 
lent primary noninvasive screening procedure if one 
suspects the presence of these liver lesions; and this has 
been borne out in the two cases in which this method 
was utilized in our small series (Fig. 7). However, 
Fechner and Roehm" siated that not only can the le- 
sion be identified exactly with hepatic arteriography 
but also focal nodular hyperplasia can be differentiated 
from hepage/ádenoma by the pattern of its blood sup- 
ply. With focal nodular hyperplasia, an artery enters 
the lesion, branches, and supplies the mass centrifu- 
gally, while the vascular pattern of hepatic adenoma is 
centripetal. Once the presence of a liver tumor is ascer- 
tained and if it does not regress with discontinuation of 
oral contraceptives, definitive histologic diagnosis is es- 
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sential. This can be done by laparoscopically directed 
biopsy or by wedge or excision biopsy. 
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Several important points in relation to this condition 


should be emphasized to the practicing gynecologist. 
Obviously, patients with long-term usage of oral con- 
traceptives, particularly in the later childbearing age 
group, should be considered to have predisposition for 
this lesion. This also means that careful and thorough 
palpation of the liver should be carried out in the 
follow-up of all patients with long-term use of oral con- 
traceptives. 

This possibility is increased if the patients, as did all 
of our patients, complain of upper epigastric and right 
or left upper quadrant pain unrelieved by alkali ther- 
apy. This is especially so if upper gastrointestinal tests 


are negative. It seems that this group of patients would | 


benefit from gray-scale ultrasonography. 
Finally, if laparoscopy is performed for diagnostic 


purposes or, probably more commonly, for tubal liga- 


tion, it is absolutely essential that the laparoscope be 
turned around and the liver edge and gallbladder in- 
spected. This can be carried out without changing the 
patient’s position from the Trendelenburg positjon 
with good general anesthesia and an adequate quantity 
of carbon dioxide in the abdomen. The liver edge and 
gallbladder can be seen clearly; a biopsy can be carried 
out, and the undersurface of the liver can be inspected 
by lifting it up with the grasping forceps (Fig. 8). 

It is difficult to formulate a definitive program of 
management from the six cases that we have encoun- 
tered. The principles of management are simple. 
Theoretically, if focal nodular hyperplasia is diag- 
nosed, the lesion can be observed with ultrasonog- 
raphy, as it should regress with discontinuation of oral 
contraceptives. If the lesion is an adenoma, excision 
should be carried out if feasible, as this appears more 
likely to rupture and rarely might progress to hepato- 
cellular carcinoma. There are several cases on record in 
which hepatic adenoma has been excised but the pa- 
tient has continued oral contraception and a second 
lesion has developed." 

Most authorities advise a more radical approach in 
that attempts should be made in all cases to excise the 
lesion. However, if biopsy shows focal nodular hyper- 
plasia, it would be our thought that these patients can 
be observed conservatively and the risk of excision 
avoided. One can also speculate that unless primary 
excision of the adenoma is performed the same proce- 
dure can be utilized with hepatic adenoma. If this does 
not regress, then definitive excision should be carried 
out. Cases of regression of adenomas after discontinu- 
ation of oral contraceptives have been reported." Chai? 
and Detmer" pointed out that if this type of excision*is 
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carried out it is safer to leave a rim of the tumor so that 
the normal liver is not encroached upon. This would 
eliminate the risk of postoperative death from hepatic 
failure or bleeding after extensive hepatic resection. 
Death from this disease is associated almost entirely 
either with shock and hemorrhage from rupture of the 
tumor or with the extensive operative removal neces- 
sary when this catastrophe occurs. These choices sug- 
gest that until more experience is accumulated, if the 
tumor is small, single, and easily removable, conserva- 
tive resection seems reasonable. If the tumors are mul- 
tiple and small, they should not be resected. If the 
tumor is single and large and resection would require 
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Discussion 

DR. KEITH RUSSELL, Los Angeles, California. When 
I saw the program and found that I would be the first 
discussant of the first paper at the One Hundred and 
First Annual Meeting, it gave me pause to reflect upon 
what was presented in the first paper at the First An- 
nual Meeting of this Society, who was the first discus- 
sant, and whatever happened to him. 

With the help of our unofficial historian, Dr. Taylor, 
and a review of the Transactions, we learned that the 
first paper before this Society, which started our first 
one hundred meetings, was entitled “Lacerations of the 
cervix uteri” and was presented by Thomas Addis 
Emmet at the meeting held at the New York Academy 
of Medicine in September, 1876. 

* Dr. Emmet subsequently became the seventh Presi- 
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total lobectomy, it should be undertaken only by an 
experienced surgical team since it is not' yet known 
what percentage of asymptomatic patients with these 
tumors will ultimately develop serious complications. 

It goes without saying that all of these patients 
should be advised strongly to discontinue permanently 
oral contraception. These tumors may be hormone de- 
pendent and theoretically should regress at discon- 
tinuation of oral contraception. This happy ending has 
not been recorded too often in the literature; there- 
fore, hepatic adenoma, when diagnosed, should be ex- 
cised if feasible. 
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dent of this Society, following by two years the fifth 
President, who was J. Marion Sims, about whom you 
will hear later in this meeting. (Dr. Emmet was 
memorialized by Dr. Albert Aldridge in his Presidential 
Address in 1961.) Some of you may occasionally utilize 
the Emmet scissors, which derived from his name. 

The first discussant of the first paper at the First 
Annual Meeting was E. Randolph Peaslee, of New 
York. Dr. Peaslee became President two pag later. He 
was unable to present his Presidential Address, and the 
Address was given by the Vice President, Dr. William 
Goodell, of Goodell dilator fame. The title of that 
paper, for your interest, was "the relation of neuras- 
thenia to diseases of the womb." Dr. Peaslee died soon 
thereafter, I believe two years later, in 1880. 

I would like to take some provincial pride in inform- 
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ne you that further research indicated that the oldest 
sull-living President of this Society is Dr. Ludwig Emge, 
of San Francisco, who was President in 1949. He is the 
most senior of our living Presidents but could not be 
with us today. 

Dr. Kinch and his associates have added another to 
the series of case reports that are extending and to 
some extent clarifying our knowledge of liver lesions 
apparently associated with the ingestion of oral con- 
tracepuves. It is of note that the bulk of our informa- 
tion or this subject has come from pathologists, just as 
in the early history of medicine knowledge of clinical 
entities came from studies of autopsy material. In a 
somewhat more sophisticated manner we are following 
the same pathways in our pursuit of knowledge regard- 
ing the present entity. The pathologists have alerted us, 
the epidemiologists have statistically analyzed for us, 
the imaging physicians are at work, and the biochem- 
ists, cellular biologists, and immunologists are not far 
behind. In the meantime the clinician must deal with 
the individual patient and apply his clinical acumen 
and judgment to the very best of his abilities. Dr. Kinch 
and associates have brought us some helpful sug- 
gestions in this regard, readily available and clinically 
useful: (1) an awareness of the history of epigastric or 
upper abdominal discomfort in patients receiving 
long-continued oral contraceptive medication, (2) at- 
tention to the right upper quadrant in the physical 
evaluation of such patients, and (3) utilization of ul- 
trasoncgraphy and laparoscopy when indicated. In our 
experience other modalities have not been greatly 
helpful. although liver scans will usually differentiate 
focal nedular hyperplasia from hepatic adenoma. 

Our mterest in this entity, in addition to consultative 
involvement in three cases, has stemmed from the in- 
vestigations of Drs. Hugh Edmundson and Brian Hen- 
derson and associates at the University of Southern 
California. Dr. Edmundson now has 50 cases that he 
nas personally studied on referral. (It is of historical 
‘nterest that Edmundson first utilized the term "focal 
nodular hyperplasia" to categorize these lesions, as 
differentiated from hamartoma, benign hepatoma, 
adenoma, etc.) From these and other studies it is 
concluded that focal nodular hyperplasia (FNH) and 
»enign lever cell adenoma (LCA) represent distinctly 
different pathologic entities, although it is an interest- 
ng hypothesis that they may represent progressive 
stages in the reparative process of a liver cell insult 
-econdary to vascular changes associated with the oral 
contraceptives. 

Dr. Kingagertfers a theory as to why these entities are 
apparently seen with far greater frequency in women 
"eceiving oral contraceptives than, for instance, those 
"eceiving estrogens for menopausal syndromes, name- 
y, the oncogenic propensities of metabolites of the 
orogestm component. This theory, attractive as it may 
2e, mus: await further study. 

In the present state of our knowledge, we accept the 





following tenets regarding FNH: (1) It is an entity that 
appears to be causally related to estrogen ingestion 
under given circumstances; (2) it requires long-contime " 
ued use of the medication; (3) it is commonly a non- 
malignant condition; (4) it is seldom clinically apparent 
in the absence of intra-abdominal bleeding; (5) it 
usually regresses on discontinuation of the medication. 

Finally, in an earlier paper,! the authors implicated 
smoking as a likely associated etiologic factor in this 
condition and expressed the strong admonition that 
women with this entity should refrain from cigarette 
smoking. However, the present paper is essentially si- 
lent on this point. Are we to infer that the authors have 
altered their views in this regard? Or, on a more sinis- 
ter note, is it possible that the powerful American to- 
bacco lobby has reached into Canada and that “payola” 
or “hush money” has thus entered the learned convo- 


cations of the American Gynecological Society? ~ == 
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DR. RALPH M. WYNN, Chicago, Illinois. The presgnt 
paper adds two more cases to Dr. Kinch’s recent report 
of four women who developed hepatic lesions while 
receiving oral contraceptives. Statistical studies reveal 
three factors associated with a greater risk of hepatic 
adenoma in patients using steroidal contraceptives: use 
for more than seven years, age greater than 27 years, 
and preparations of high hormonal potency. Further- 
more, inasmuch as oral contraceptives increase 
coagulability and cigarette smoking enhances aggrega- 
tion of platelets, the pill and cigarettes may be syner- 
gistic with respect to hypercoagulability. The relation 
of hepatic lesions to mestranol specifically, however, 
may be spurious insofar as this drug has been utilized 
for five years longer than has ethinyl estradiol. 

The terms used to describe the benign hepatic le- 
sions associated with the pill should be restricted to 
hepatic adenoma, a true neoplasm, and focal nodular 
hyperplasia, a regenerative or hyperplastic lesion. 
lerms to be avoided in describing benign, steroid- 
related hepatic lesions include hepatoma, which im- 
plies hepatocellular carcinoma, and hamartoma, which 
refers to a congenital lesion that differs from normal 
only insofar as its components, such as biliary ducts and 
sinusoids, are present in abnormal quantity or ar- 
rangement. Other terms that have been improperly 
used to describe focal nodular hyperplasia include 
focal cirrhosis, hepatic pseudotumor, solitary hyper- 
plasuc nodule, hamartomatous cholangiohepatoma, 
hepatic harmartoma, and mixed adenoma. To add to 
the confusion, focal nodular hyperplasia has been re- 
ferred to in the literature as benign hepatoma and, 
adenoma. 

The diagnosis of focal nodular hyperplasia shoufd 
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not be made in patients with cirrhosis because it may be 
impossible to distinguish adenoma from hyperplasia in 
*xirrhotic liver. Hepatic adenoma is a tumor consisting 
of hepatic cells with nuclear variation not much greater 
than that found in the normal liver and lacking biliary 
ducts or ductules. In focal nodular hyperplasia, fibrous 
septa radiate from a stellate center, and biliary ducts 
and ductules are evident. 

Focal nodular hyperplasia may result from the direct 
effects of the steroids on blood vessels. The vascular 
occlusion may result from endothelial or myointimal 
proliferation or from increased coagulability of the 
blood. Indirect effects result from regeneration of 
hepatic cells after necrosis caused by vascular occlusion. 
Mestranol may produce an additional possible direct 
effect on the already proliferating liver, leading to focal 
nodular hyperplasia. Hepatic adenoma may arise as a 


e<difect effect of oral contraceptives on receptor sites in 


the membrane of the hepatic cell. Furthermore, the 
cholestatic action of steroidal contraceptives may per- 
mit possible direct and prolonged effects of the drugs 
on the hepatic cell at the sites of retention of bile. 

Hypercoaguldtion, vascular stasis, and histotoxicity 
may act synergistically to produce hepatic lesions. Fur- 
thermore, synthetic estrogens may diminish the ca- 
pacity of the liver to clear conjugated metabolites. 
Obstruction of venous channels further enhances this 
effect. Progestins may cause an increase in smooth en- 
doplasmic reticulum. The resulting induction of he- 
patic enzymes may lead to formation of oncogenic 
metabolites of some steroids. 

Mestranol must first be demethylated to ethinyl es- 
tradiol in the hepatic smooth endoplasmic reticulum by 
the microsomal mixed-function oxidase system. How- 
ever, some of the mestranol is not demethylated but is 
metabolized to a variety of derivatives, some of which 
may be stored in adipose tissue as potentially toxic 
metabolites. 

May I conclude with an editorial comment. A combi- 
nation of bureaucrats, demagogues, and sensationalists 


has succeeded in terrifying many American women of 


reproductive age. Refer merely to the Nelson hearings, 
the Frost television shows, and the news stories that 
report adverse to beneficial effects of contraceptives in 
a proportion of five to one. Of course, reports of safety 
and efficacy are less newsworthy than anecdotal reports 
of death or serious morbidity. For this reason, objec- 
tive, well-documented reports like those of Dr. Kinch, 
though modest in scope, deserve recognition and wide 
dissemination. 

The continued biased reporting of the hazards of the 
pill and the intrauterine contraceptive device combined 
with increasing governmental interference with ready 
access to sterilization and abortion will soon restrict the 
choices of American women to those available in the 
early 1950's: mechanical devices, which have greatly 
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is grossly unreliable; and unwanted pregnancy, which 
is tragic. E 
DR. FREDERICK ZUSPAN, Columbus, Ohio. I would 


like to pose three questions and try to ask whether or - 
not there may be a correlation between focal hy perpla- 


sia of the liver and fibrocystic disease of the breast. 

Did your patients have fibrocystic disease of the 
breast? f 

One of the figures showed myointimal hyperplasia of 
the vessel walls and, as you know, this is a common 
finding in uterine vessels of women who use oral con- 
traceptives. The question is, is it related to nodular 
hyperplasia? Or is there a specific predilection in such 
patients? 

There is a correlation of fibrocystic disease of the 
breast and methyl xanthines, especially items such as 
colas, coffee, cocoa, and tea, since discontinuation of 
these by patients who have fibrocystic disease of the 
breast results in a regression of this particular problem. 
One additional stimulant is miostine. 

Apparently this occurs by way of the cyclic adenosine 
monophosphate system with resulting enzyme induc- 
tion as a stimulant to cell division. 

The question I would like to ask is whether or noi 
you inquired of these women, or others, if there 
could have been a correlation with this particular phe- 
nomenon? 

Do you think that there is a special predilection ir 
certain patients or is this by chance a happenstance? 

DR. ROBERT B. JAFFE, San Francisco, California. In a 
preliminary epidemiologic study, carried out with Drs. 
Paffenbarger and Chang, to assess whether or no: 
there might be an increased incidence of oral con- 
traceptive usage in patients who had pituitary adeno- 
mas, 100 case-matched control subjects were studied in 
conjunction with 25 patients with proved adenomas. 
While it was true that all patients with adenomas had 
used oral contraceptives, 85 per cent of the case- 
matched control subjects also had used oral contra- 
ceptives. 

Therefore, the strong and repeated associations that 
are being made with relation to the role of estrogen in 
the etiology of the disorder that Dr. Kinch discussec, 
while possibly true, to the best of my knowledge have 
not yet been substantiated on a biostatistical basis. Until 
this is done, I think we are leaving ourselves open to 
the types of problems to which Dr. Wynn referred. 

DR. KINCH (Closing). No, Dr. Russell, the cigarette 
companies are not paying me! The playing down of the 
connection with smoking in this paper is perhaps the 
result of a mild disagreement between Mygelf and my 
pathologist. Dr. Lough is very certain that smoking :s 
important, but the last two patients of the six we de- 
scribed have not smoked at all. This series is too smail 
to determine the importance of smoking. 

As far as progestins are concerned, there is no real 
evidence that this component is responsible except, as 
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Dr. Wynn brought up, there is an increase in the 
smooth endoplasmic reticulum, which indicates inten- 
sified enzyme function. This has been seen in the cases 
which have been studied with the electron microscope. 
I omitted these studies as we hope that this will be the 
subject of another paper. 

Interestingly, though, the last case we discovered, 
just about a month ago, was a patient 43 years old, who 
had. a hysterectomy three years previously, whose only 
medication had been predominantly conjugated estro- 
gens with some androgen, both of which facts confuse 
the picture considerably. 

Dr. Wynn mentioned mestranol. I have commented 
on that, and I would really like to support him in his 
editorial comments, which I think are very timely and 
necessary. I think when one talks about oral contrace p- 
tives, particularly these days, one should start with the 


beneficial effects rather noisily and then move on to the 
side effects. 
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In our profession we have an ability to help with this 
in that we sometimes have access to the media and can 
contradict some of these rather hysterical statements 

Dr. Zuspan, as regards fibrocystic disease of the 
breast, I must admit that we have not attempted any 
correlation with this in our cases. The same applies to 
your inquiries with reference to xanthines. However, 
this is a pointer to further observations. 

As far as myointimal hyperplasia is concerned, in our 
cases we found occasional evidence of this outside the 
nodules. But the myointimal hyperplasia was associated 
predominantly with the nodules. My suspicion is that 
this is the same lesion that oral contraceptives produce 
in vessels in other organs. 

Finally, I think that I mentioned that the control sub- 


jects in the two "controlled" series published have been | 
questionable for the very reason Dr. Jaffe has pointed - 






eq 


3 


E 
e - 


* 
x 
H 


out. * uo 


Most of the provisions of the Copyright Act of 1976 became effective on January 1, 

1978. Therefore, all manuscripts must be accompanied by the following written state- 

ent, signed by one author: "The undersigned author transfers all copyright ownership 

- of the manuscript (title of article) to The C. V. Mosby Company in the event the work is 


published. The undersigned author warrants that the article is original, is not under 
consideration by another journal, and has not been previously published. I sign for and 
accept responsibility for releasing this material on behalf of any and all co-authors.” 
Authors will be consulted, when possible, regarding republication of their material. 








ia 
'3 


E 
4 





c 
Eu 


< . * E 
ra ia = A á \ 
Ah dat ue m dt A oe 


3 
: 





Investigation of mammalian ovulation with an in vitro 


EDWARD E. WALLACH, M.D. 
KAREN H. WRIGHT, M.S. 
YASUO HAMADA, M.D.* 


Philadelphia, Pennsylvania 


perfused rabbit ovary preparation 


An in vitro perfused rabbit ovary preparation has been developed to study local factors responsible 
for the ovulatory process. This preparation enables: (1) isolation of the ovary from systemic 
influences, (2) direct serial observations of follicle development and ovulation, (3) addition to the 
perfusing medium of substances that may influence ovulation acting at the level of the ovary, and 


m f (4) correlation of the times of individual follicle rupture with ovarian contractile patterns. With this 
model the temporal requirements for human chorionic gonadotropin in the process of ovulation have 


been studied. The direct effects on ovulation of prostaglandin F;, (PGF;,), the antihistamine 
chlorpheniramine, and calcium deprivation were also investigated. Chlorpheniramine and EDTA 
each led to inhibition of ovulation and depressed ovarian contractility. The use of the isolated in vitro 
ovary preparation permits characterization of the local requirements for ovulation. (AM. J. OBSTET. 


GYNECOL. 132: 728, 1978.) 


DURING THE past two decades sophisticated tech- 


niques have been devised for inducing or inhibiting. 


ovulation for clinical purposes. Nonetheless, the basic 
physiology underlying the mechanisms responsible for 
follicle rupture remains obscure. It can now be ap- 
preciated that a surge of luteinizing hormone (LH), or 
its equivalent, is required to bring about rupture of the 
mature follicle and expulsion of its contents. Yet the 
local ovarian events which intervene between the LH 
surge and ovulation itself need more extensive clar- 
ification. A model which isolates the ovary from uncon- 
trollable systemic influences could provide a unique 
opportunity to facilitate study of this process and en- 
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able identification of the basic requirements of the ma- 
ture follicle for ultimate rupture. 

In 1976 in our laboratory Lambertsen and associates! 
succeeded in developing a system for isolating and per- 
fusing the rabbit ovary in vitro. Using this system, ovu- 
lation can be achieved and observed in vitro. In the 
original report, rabbits which had received an ovula- 
tion-inducing dose of human chorionic gonadotropin 
(hCG) 8 hours earlier were subjected to laparotomy. At 
surgery one ovary was removed and perfused; the con- 
tralateral ovary was left in situ to serve as an in vivo 
control. This initial series of experiments yielded ovu- 
lation in 77 per cent of the ovaries studied in vitro, a 
frequency identical to that occurring in the intact con- 
tralateral ovaries which served as in vivo controls. 

Using the same model, two additional studies were 
conducted in our laboratory to investigate the influence 
of prostaglandins and prostaglandin synthesis inhibi- 
tion on ovulation. In the first study, test substances 


were added directly to the perfusion fluid.* Addition of 


indomethacin to the perfusate significant eeeluced the 
incidence of ovulation in vitro, while ovulation was en- 
hanced by the addition of PGF, to the perfusate. In 
the second study, ovulation was restored in ovaries 
from hCG-treated animals which had received in- 
domethacin by the simple addition of PGF2,_ to the per- 
fusing fluid.? 
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Tbus, by isolating the rabbit ovary from systemic 
influences m an in vitro perfused system, follicle de- 
velopment and ovulation could be readily observed. 
Vary ng the composition of the perfusing fluid pro- 
vides the opportunity to identify substances required 
for the occurrence of ovulation. 

The experiments reported in the present communi- 
cation were designed to assess the influence of various 
substances on the ovulatory process, applying the in 
vitro derfused rabbit ovary as a model. We specifically 
studied: (1) the qualitative and temporal requirements 
for genadotropin-induced ovulation; (2) the effective- 
ness cf PGF, alone in promoting the rupture of ma- 
ture follicles; and (3) the influence of EDTA (ethyl- 
enedinitrilotetraacetic acid) and an 
zhlorpheniramine, on in vitro ovulation. 


antihistamine, 


Materials and methods 


Sexually mature New Zealand white female rabbits 
weighing 3.5 to 4.0 kilograms were isolated for a 
minimum of 3 weeks, and used in all experiments. 
Animals were caged individually and fed water and a 
ciet of Purina rabbit chow ad libitum. Artificial lighting 


was rezulated to 14 hours of light and 10 hours of 


cark. Temperature was maintained at 21? C. Lean 
animals were selected because retroperitoneal fat makes 
tae surgical procedure more difficult and seems to di- 
rect perfusion fluid from the ovary to its supporting 
adipose tissue. The technique for isolating and can- 
mulating the ovarian artery has been previously de- 
scribed in detail.' All procedures were carried out on 
animals anticoagulated with heparin sulfate (190 U. 
per kilogram, intravenously), with intravenous sodium 
pentobarbital (32 mg. per kilogram) used for anes- 
thesia. 

Basiczlly the system consists of three major units: 
orygenator, pump, and perfusion chamber. The per- 
fusion f uid consists of Medium 199* (150 ml.) sup- 
plemented with regular insulin (20 U. per liter), hepa- 
rie sulfate (200 U. per liter), penicillin (75 mg. per 
iter), and streptomycin (50 mg. per liter). A Buchler 


“oler pemp maintains a continuous pulsatile flow of 


1.5 ml. per minute throughout perfusion. A capillary 
membrane oxygenator gassed with 5 per cent CO, and 
35 per cent O, is used to oxygenate the medium. The 
perfusate is introduced through the ovarian artery 
carnula is collected from the unligated ovarian 
wein and recycled. The ovary is bathed in the effluent 
perfusate. The system is maintained at 37° C. using a 
corstant temperature bath. 


Ovarian contractions are monitored throughout the 


* Microb»ological Associates, Bethesda, Maryland. 
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Table I. Number of ovaries ovulating by 13 hours 
after hCG administration: Time interval between 


a., 


hCG administration and initiation of perfusion 


Perfused ovaries 2/8* 7/8 7/8 
In vivo control ovaries 8/8 8/8 8/8 





*p < 0.025 when compared to controls. 


Table II. Number of ovulations per ovulating ovary: 
lime interval between hCG administration and 
initiation of perfusion 


Perfused 1.0 +0.0* 2.57 0.37 3.43 + 0.65 
Ovaries 


^ v 
In vivo con- 5.68 + 0.56 3.75 + 0.45 4.25 + 0.45 


trol ovaries . 





*p < 0.01 when compared to controls, mean + S.E. 


perfusion by attaching the ovary, with a 6-0 silk suture, 
to a stabilizing hook at the base of the perfusion 
chamber and also to a Statham strain gauge trans- 
ducer and Beckman dynograph (Type RM). 

Observations of follicular development are made at 
hourly intervals until the time of anticipated ovulation 
when observations are made continuously. Follicles 
are considered ruptured when an extruded cumulus 
oophorus can be observed in vitro or, in the in vivo 
controls, when an ovulation point can be identified 
grossly. The number of ovulation points and time of 
individual follicle rupture are recorded in each exper- 
iment. 

In the initial series of experiments an attempt was 
made to determine both the temporal and qualitative 
gonadotropin requirements necessary to achieve ovu- 
lation in the in vitro perfused system. Two experimen- 
tal approaches were used. One approach involved ad- 
ministration of an ovulation-inducing dose of hCG (50 
I.U.) to the intact rabbit and initiation of ovarian per- 
fusion at three time intervals thereafter (1, 2, or 4 
hours following hCG administration). In the other, 
hCG (666 mI.U. per milliliter) was added directly to the 
perfusion fluid immediately after the ovary was re- 
moved from the untreated, isolated rabbit. 

A second experiment was designed to determine 
whether PGF,, alone could lead to rupture of mature 
follicles. Both ovaries were removed for perfusion 
from rabbits which had been pretreated 80 hours ear- 


lier with 100 LU. of pregnant mare's serum gonado- 
tropin (PMSG). This agent was used in an attempt to 
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Fig. 1. The occurrence of ovulation at hourly intervals following administration of hCG. 4, Perfusion 
was begun at 2 hours following hCG administration to intact rabbit. B, Perfusion was begun at 4 
hours following hCG administration to intact rabbit. 


plying one of the two ovaries. The other ovary served 
as an untreated control. 

In the third experiment, both ovaries were removed 
from untreated, isolated rabbits and perfused. hCG 
was either included in the perfusing fluid of both 
ovaries or was administered via marginal ear vein prior 
to ovarian removal and perfusion. The agent to be 
studied was added to the perfusate of the experimental 
ovary. In these experiments, the contralateral un- 
treated ovary always served as an in vitro perfused con- 
trol. Experimental drugs, chlorpheniramine (66 ug 
per milliliter) or EDTA (466 ug per milliliter), were 
added either at the onset of perfusion or at various 


intervals thereafter. All experiments were discontinued 
12 to 13 hours after hCG administration. 


Results 


Qualitative and temporal requirements for gonado- 
tropins. The first approach involved the administra- 
tion of an ovulation-inducing dose of hCG to the intact_ 
isolated animal and the initiation of ovari rfusion 
at various time intervals thereafter. A total of 24 rabbits 
received 50 I.U. of hCG via marginal ear vein. In each 
animal one ovary was removed for in vitro perfusion 
while the other ovary served as an in vivo control. 
Ovaries were removed for perfusion beginning either 
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Table III. Number of ovaries ovulating: 
Chlorpheniramine included in perfusate 









Time of onset of 
perfusion (hr. after hCG) 


Perfused ovaries 
(chlorpheniramine) 





0* 5/5 3/5 
2 5/5 1/5 (p < 0.01) 
4 5/5 2/5 (p < 0.05) 
6 5/5 4/5 
8 5/5 5/5 





*hCG added directly to the perfusate. 


at 1, 2, or 4 hours after hCG. Eight animals were stud- 
ied at each time interval. 

In each instance ovulation occurred in the in vivo 
control ovary (Table I). Of the ovaries removed and 
perfused 1 hour after hCG administration, two ovaries 
ovulated in vitro. In those removed 2 hours after hCG, 
seven ovaries ovulated in vitro. Among those removed 
4 hours after hCG, ovulation points were also found in 
seven of eight in vitro perfused ovaries. Thus, a 
significant reduction of ovaries ovulating in vitro was 
noted when the ovary for perfusion was removed less 
than 2 hours after hCG administration to the intact 
animal. The mean number of ovulation points per 
ovulating ovary was always greater in the in vivo con- 
trols than in the perfused ovaries (Table II). In addi- 
uon, a significantly lower number of ovulation points 
was noted in ovaries removed one hour after hCG ad- 
ministration. Comparisons of time of ovulation were 
made between the perfused and in vivo control ovaries 
in animals receiving hCG 2 or 4 hours earlier, and ovu- 
lation was accelerated in the perfused ovaries (Fig. 1, A 
and B). 

In the second approach, animals were not pretreated 
with hCG. Both ovaries were removed from each rabbit 
and were perfused. The perfusing fluid was identical to 
that used in the previous experiments except that hCG 
(666 mI.U. per milliliter) was added directly to the per- 
fusate instead of being administered to the intact ani- 
mal. Ten rabbits were studied. Nine of 10 ovaries 
exhibited ovulation in vitro. There were 3.55 + 0.22 
ovulations per ovulating ovary with a range of one to 
SIX. 

This figure does not differ from the number of ovu- 
lations observed in previous experiments in which hCG 
was administered to the intact animal. Addition of hCG 


to t cans achieved ovulation in vitro with virtu- 
ally the same frequency as occurred in those perfused 


ovaries in which the rabbit received hCG at least 2 


hours prior to ovarian removal and perfusion. 
Effectiveness of PGF2« alone in promoting the rup- 
ture of mature follicles. The objective of this series of 





Table IV. Number of ovulations per ovulating ovary: 
Chlorpheniramine included in perfusate 











Time of onset of per- 
fusion (hr. after hCG) 


Perfused ovaries 
(chlorpheniramine) 


0* 5.4 + 0.93 2.3 + 0.33 (p <:0.025) 
2 4.8 + 0.58 2.0+0 (p< 0.005) 
4 3.4 + 0.68 1.5 + 0.50 N.S. 
6 3.B £ 0.37 1.8 + 0.48 (p < 0.025) 
8 3.0 £ 0.32 2.8 + 0.49 N.S. 





*hCG added directly to the perfusate, mean + S.E. 


experiments was to determine whether PGF. when 
added to the perfusate can accomplish ovulation in 
vitro of follicles brought to maturity by the prior ad- 
ministration of PMSG alone. After a minimum of 3 
weeks of isolation, each animal received PMSG (100 . 
I.U., intramuscularly) in an attempt to achieve follicle 
maturation but not ovulation. Eighty hours later both 
ovaries were removed and perfused. Perfusing medi- 
um was identical for both ovaries except that PGF;, 6 
ag per milliliter was included in the Medium of one 
ovary at the onset of perfusion. The contralateral ova- 
ry, without PGF,,, served as an in vitro control. len 
rabbits were studied. Ovulation was observed in four of 
the 10 ovaries without PGF.,. while ovulation occurred 
in eight of 10 ovaries in which PGF;, had been added 
to the perfusate. When those ovaries perfused with 
PGF, were compared to the control ovaries, the num- 
ber of ovulation points per ovulating ovary was not 
statistically different (2.8 + 0.78 vs. 3.0 + 0.70). Thus, 
in rabbits treated with PMSG alone, the addition of 
PGF;, to the perfusion system resulted in an increase in 
ovaries ovulating as compared to the contralateral per- 
fused ovaries without added PGF. This difference, 
however, was not statistically significant. 

The influence of chlorpheniramine and EDTA on 
ovulation in vitro. 

Chlorpheniramine. hCG (100 LU.) was administered 
via marginal ear vein, and at 2, 4, 6, or 8 hours after 
hCG, both ovayies were removed and placed in the 
perfusion chamber. One group of five rabbits was used 
for each time interval. Chlorpheniramine (66 wg per 
milliliter) was added to the perfusion fluid of one ova- 
ry; the contralateral ovary served as an in vitro control. 
In a fifth group of five rabbits, both ovaries were re- 
moved from untreated animals, and hCG was added 
directly to the perfusate of each ovary. In this group, 
chlorpheniramine was added to the perfusate of one 
ovary, at the same time as hCG, while the contralateral 
ovary served as an in vitro control and received only 
hCG. 

Ovulation occurred in all of the control ovaries at® 
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3 Fig. 2. Contractions recorded in the in vitro perfused rabbit ovary. 4, A regular contractile pattern : 
3 recorded in a control ovary at 6 hours after hCG administration (top recording). Diminished con- 
A tractile activity recorded in contralateral ovary at 6 hours after hCG administration when chlor- 
T pheniramine (10 mg./150 ml.) had been included in the perfusion fluid (bottom recording). B, 
Cessation of regular contractions at 8 hours after hCG upon dirett addition of chlorpheniramine (10 
i mg.) to the perfusate. 
each time interval (Table III). When chlorpheniramine laved in chlorpheniramine-treated ovaries. Ovarian 
was included in the perfusion fluid, and perfusion was contractions were reduced or undetectable in all prep- 
begun 2 and 4 hours after the administration of hCG to arations receiving chlorpheniramine (Fig. 2, 4 and B). 
the intact rabbit, ovulation occurred in one of five An additional experiment was designed to determine 
(p < 0.01) and two of five (p < 0.05) ovaries, respec- whether PGF;4, could reverse the ovulation-suppress- 
tively, in comparison to the corresponding control ing effect of chlorpheniramine. Two hours after ad- 
group (five of five). However, ovulation was not pre- ministration of hCG to the intact animal, both ovaries 
vented when the antihistamine was added and perfu- were removed and perfusion was begun with chlor- 
sion begun 6 or 8 hours after the administration of pheniramine (66 ug per milliliter) included in the per- 
hCG to the intact animal. As the interval between ad- fusate of both ovaries. PGFs. (6 wg per milliliter) was 
ministration of hCG to the intact animal and addition added to the perfusion fluid of one ovary. The addition 
of chlorpheniramine to the perfusate was increased, of PGF,, reversed the effect of chlorpheniramine, with 
the frequency of ovulation approached control levels. ovulation occurring in four of five ovaries as compared 
When chlorpheniramine was added to the perfusion to two of five without PGFE,,. 
Huid at the same time as hCG (0 hours), ovulation oc- EDTA. To evaluate the effects of EDT vulation 
curred in three of the five ovaries. However, in all in vitro, both ovaries of isolated rabbits were removed : 
ovaries exposed to chlorpheniramine the number of and perfused. hCG (50 LU.) was included in the perfu-N 
ovulation points per ovulating ovary was reduced sate of both ovaries at the onset of each experiment. x 





| (Table IV). The reduction was significant at 0 (p < 
wg  *0.025), 2 (p < 0.005), and 6 hours (p < 0.025). The 


M tame of occurrence of ovulation, however, was not de- 
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EDTA (466 ug per milliliter) was added to the perfu- 
sate of one ovary while the contralateral ovary served as 
an in vitro perfused control. Five pairs of ovaries were 
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M s in this fashion. Ovulation occurred in all of the 


control ovaries, but in only one of the five contralateral 
experimental ovaries exposed to EDTA (Table V). The 
number of ovulation points per ovary in the controls 
ranged from 2 to 5 (mean 3.6 + 0.6). The difference in 
number of ovaries ovulating (1/5 versus 5/5) was statis- 
tically significant (p < 0.01). Ovarian contractions were 
minimal or absent in all preparations exposed to 
EDTA. 


Comment 


Achievement of ovulation in an in vitro perfused 
rabbit evary model enables: (1) studies of ovulation in 
an ovary isolated from systemic influences; (2) the op- 
portunity to observe follicular maturation and ovula- 
tion directly; (3) the addition to the perfusing medium 
of substances thought to influence ovulation through 
an action at the level of the ovary itself; and (4) a corre- 


lation of the ovulatory process with ovarian contractile 


patterns. 

The first objective in this series of studies was to de- 
termine. temporal requirements for the ovulation- 
inducing hormone hCG to achieve ovulation in the 
rabbit evary in vitro. Ovulation occurred at the same 
frequency as in the controls when ovaries were per- 
fused 2. 4, or 6 hours after hCG. However, a significant 
reduction in the number of ovulations occurring in 
vitro was observed when ovarian removal and perfu- 
sion was begun 2 hours or less after hCG administra- 
tion. This observation raises the question as to whether 
exposure of the ovaries to hCG for one’ hour is 
sufficient to attain full follicular maturation and 
achieve subsequent ovulation. However, exposure to 
hCG for at least 2 hours in vivo was adequate. Addition 
of hCG directly to the medium at the onset of perfu- 
sion allows recirculation of hCG within a self-contained 
system. In fact, addition of hCG to the perfusion fluid 
following ovarian removal from the untreated rabbit 
resulted in ovulation in vitro with the same frequency 
(90 per cent) as occurred in perfused ovaries from 
animals pretreated with hCG 2 or more hours before 
perfusion. 

Ovaries from rabbits pretreated with PMSG alone 
contained mature follicles, but no ovulation points at 
the time of removal for perfusion. The subsequent 
addition of PGFs, to the perfusion system resulted in 
an increase il 






1e number of ovaries ovulating (80 per 


cei n compared to those ovaries not exposed to 


Pl Fo, (40 per cent). Thus, in the absence of hCG, 


PGF,, is able to promote ovulation of mature follicles 
in the in vitro perfused ovary. The fact that ovulation 
occurred in 40 per cent of the ovaries exposed to 
PMSG, but not exposed to PGF»,, raises the possibility 
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Table V. Number of ovulations in vitro: EDTA 
included in perfusate 







Experimental ovary 
(50 LU. of hCG 
and 70 mg. of EDTA) 






Control ovary 
(50 I.U. of hCG) 


Animal no. 





l 3 0 

2 3 0 

j 5 0 

4 5 0 

5 2 2 
No. of ovaries 5/5 (p < 0.01) 1/5 

ovulating 

No. of ovulations/ 3.6 + 0.6 (N.S.) 2+0 


ovulating ovary 





N.S. = Not significant. 


that endogenous production of PGF;, within the ovary 


is sufficient to facilitate rupture of follicles which hat * 


achieved maturity through the action of PMSG alone. 
In our laboratory, examination of rabbit ovaries in vivo 
120 hours after PMSG administration consistently re- 
veals mature follicles, but not ovulation, points. These 
observations support the concept that PMSG by itself is 
not responsible for ovulation in the in vitro model. 

Histamine may also have physiologic significancen 
ovarian function and in the process of ovulation. Pros- 
taglandins and histamine are both thought to mediate 
dilatation and increased permeability of thecal vessels 
in mammalian vesicular follicles.* * LH has been rec- 
ognized to stimulate ovarian hy peremia* ? and ovarian 
edema." Both of these LH-mediated effects can be 
duplicated by histamine’ and blocked by antihis- 
tamine.” LH stimulates depletion of ovarian histamine 
by releasing histamine from ovarian binding sites.'° 
Lipner* has postulated that mast cells and basophils are 
a source of ovarian histamine, and Knox and Beck"! 
have demonstrated that the antihistamine chlorpheni- 
ramine can inhibit hCG-induced ovulation in the rabbit 
when treatment is begun 48 hours before hCG admin- 
istration. The current observations support these 
findings. Chlorpheniramine inhibits ovulation in vitro 
when it is added directly to the perfusion fluid 2 or 4 
hours after hCG. The recognized association of both 
histamine and prostaglandins with the inflammatory 
reaction, the possible. elaboration of both substances 
within the ovary in response to LH, and their stimula- 
tory influence on smooth muscle activity all support the 
possibility that each substance plays a role in the local 
mechanisms leading to follicle rupture. 

Investigation of the effects of EDTA on ovulation 
was prompted by the proposed relationship of ovar- 
ian smooth muscle activity to the ovulatory process. 


Smooth muscle contractility is a calcium-dependent, 


process, and EDTA should bind calcium within the syg- 
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tem, thereby reducing the availability of calcium for 
- contractile activity. Ovulation was inhibited by addition 
. _ of EDTA to the fluid perfusing the hCG-treated ovary, 
thus lending further support to the concept that ovula- 
bo tion is associated with increased ovarian smooth muscle 
K activity. 
a The in vitro perfused rabbit ovary is an effective tool 
a for evaluating factors involved in the ovulatory process, 
" and the experiments described in the present report 
B further confirm the usefulness of this model. Since the 
E. entire process of ovulation can be achieved in vitro, 
following the addition of hCG directly to the perfusing 
fluid, the system is truly self-contained. In this fashion, 
extra-ovarian influences involved in the ovulatory pro- 
cess are minimized. The importance of prostaglandins 
a in the process of ovulation seems to be well 
* «documented. Ovarian production of prostaglandins 
E. has been clearly demonstrated in the ovaries of several 
= species. Wilks, Forbes, and Norland’? reported that 
| PGF is produced by superfused rhesus monkey ovaries 
in response to, the addition of LH, and LeMaire and 
associates? demonstrated increased follicular PGE and 
PGF content in the hCG-treated rabbit as the time of 
^ owilation is approached. These increases in follicular 
prostaglandin content following hCG are preventable 
by indomethacin administration.^ The transient in- 
crease in follicular levels of PGE and PGF, which 
[^ reaches a maximum at the time of ovulation and then 
1 decreases abruptlv, appears consistent with a pros- 
taglandin-mediated mechanism leading to follicle 
rupture. ^ 
E: In the rabbit, gonadotropin-induced ovulation has 
been blocked by the intrafollicular injection of in- 
domethacin or antiserum specific for F prostaglandins, 
| while adjacent control follicles exhibit apparently nor- 
mal ovulation.'® Challis, Erickson, and Ryan'’ demon- 
strated PGF production in tissue culture by granulosa 
M cells obtained from preovulatory rabbit follicles. The 
: process of prostaglandin synthesis in their system can 
E. be inhibited by indomethacin. Plunkett and associates? 
A have shown that human ovarian tissue also produces 
: PGF in tissue culture upon its exposure to gonadotro- 
| | pins. Endogenous production of PGF by mature folli- 
4 cles supplemented by prostaglandins produced by the 
ovary in response to the trauma of ovarian removal 
1 may thus explain the occurrence of ovulation in some 
P of the PMSG-matured follicles in the absence of 
E. exogenous PGF. The involvement of local prosta- 
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glandins in the ovulatory process seems well docu- 
mented, and locally produced prostaglandins may 
serve as an important intermediary in the ovulatory 
process, acting after the LH surge to facilitate follicle 
rupture. Whether histamine is causally related to ovu- 
lation or is simply produced locally in the ovary during 
the preovulatory interval is yet to be determined. 
Nonetheless, it is of interest that the antihistamine 
chlorpheniramine inhibited ovulation when intro- 
duced at specific time intervals following hCG adminis- 
tration. The possible reversal by PGF;, of chlorpheni- 
ramine-inhibited ovulation, suggests an interdepen- 
dency of histamine and PGF,, in the ovulatory process. 

Enhanced ovarian contractility has been observed in 
57?! and in response to 
PGF.” Whether ovarian smooth muscle contractility 
is required for follicle rupture and ovum expulsion or 


the rabbit at ovulation time 


merely represents a phenomenon associated with ovu- 
lation is uncertain. Prostaglandins appear to play a 
significant role in the process of ovulation.?^?? As they 
are agents capable of influencing smooth muscle activ- 
ity, it is attractive to consider that ovarian prostaglan- 
dins affect ovulation through their smooth muscle 
stimulating properties. Prostaglandins may influence 
contractile activity of ovarian smooth muscle by regu- 
lating intracellular calcium transport, much as they are 
thought to do in influencing myometrial contractility.?9 
EDTA also affects smooth muscle contractions. Its in- 
hibitory effect on both smooth muscle contractility and 
ovulation provides further support for the association 
of ovarian smooth muscle activity in the process of ovu- 
lation. Agents recognized to have adverse systemic af- 
fects, such as EDTA, can be used successfully in an in 
vitro system to identify basic mechanisms in physiologic 
processes when their use in vivo is obviously impossible. 

In conclusion, the in vitro perfused rabbit ovary has 
provided useful information regarding gonadotropin 
requirements for ovulation. It has also helped to 
confirm the local importance of prostaglandins in fol- 
licle rupture. Observations made with this preparation 
lend additional support to the concept that ovarian 
smooth muscle activity is associated with the ovulatory 
event. 


We acknowledge with gratitude the technical assis- 
tance of Anne T. Barrett, Thomas Henry, Shelli Kap- 
lan, and Judy Reitman. Prostaglandin F,, was gracious- 


ly supplied by John E. Pike, D.Ph., the Upjohn 
Company. 
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Discussion 


DR. C. D. CHRISTIAN, Tucson, Arizona. The great 
value of Dr. Wallach's work is the development of an 
experimental system to better study those events at the 
ovarian level that accompany and cause mammalian 
ovulation. It is somewhat surprising that the central 
nervous system events that control the LH surge are 
much better understood than those local, cellular, and 
subcellular events at the ovarian level that cause ovula- 
tion. Thus, this model with the ability to use the con- 
tralateral intact ovary as a control and to limit exposure 
of the perfused in vitro ovary to just those phar- 
macoiogic and/or hormonal influences desired, is a 
definite contrjbution and, accordingly, I would like to 
con te Dr. Wallach and his associates on the de- 
opment of the model. The four hormonal and 
pharmacologic maneuvers reported show the breadth 
of usefulness of the model. The results of each beg 
more questions than they answer but such is the es- 
sence of investigation. 

I-would also like to congratulate the rabbits—both 
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individually and generically. The rabbit joins the cat, 
ferret, and certain other mammals in being a reflex 
ovulator and ovulating ordinarily only at the time of 
coitus. The rabbit adds another feature and that is of 
being in constant estrus. Therefore, it is always ready to 
ovulate unless it is in the 12 day refractory (pseudo- 
pregnancy, corpus luteum) phase occurring if ovula- 
tion was not followed by pregnancy. Thus, the rabbit 
has been an ideal model for the study of mammalian 


ovulation. The techniques and circuitry developed for - 


the rabbit have been miniaturized and also applied to 
the spontaneously ovulating rat. 

From the general back to the specific, I am con- 
cerned about the 40 per cent (four of 10) of ovaries that 
ovulated with perfusate alone. Endogenous PGF» is a 
reasonable guess as to the cause but there are others. 
The pretreatment with 100 LU. of PMSG has to be 
suspect. Although Dr. Wallach did mention his own 
controls, I know of no reference to this pretreatment 
dose. I am familiar with the pretreatment regimen 
worked out by Sawyer! years ago which calls for 85 Kg 
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E of estradiol-178 two consecutive days prior to ovulation 
stimulation and have always been more comfortable 
. , with something that can be weighed rather than some- 
thing reported in units based on a somewhat subjective 
bioassay. It has also been shown? that there are seasonal 
] variations in ovulation even in the constant-estrus 
reflex ovulator, that is, the rabbit —so the season of the 
experiments would be of interest. But these are details 
and in no way should detract from this distinct con- 
tribution to our ability to better understand mamma- 

lian ovulation. 
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DR. FRITZ FUCHS, New York, New York. The paper 
presented by Dr. Wallach is the latest report of a long 
series of experyments concerning the mechanism of 
ovulation, particularly the role of contractile elements 
in the process of follicular rupture. Dr. Wallach and his 
co-workers were among the first to re-examine the role 
of ovarian contractile activity in ovulation after it had 

been regarded as nonessential for many years. They 
have now demonstrated that the ovary is capable of 
undergoing follicular maturation and rupture in vitro. 
Systemic influences seem to play a minor role, once an 
ovulating amount of gonadotropin has been delivered 
to the ovary. In this respect the results of experiments 
carried out in vivo and in vitro agree well; exposure to 
gonadotropins for about | hour is required for ovula- 
tion under both conditions, as shown by removal of the 
pituitary leaving the ovary in situ! or by removal of the 
ovary and perfusing it in vitro as in the present exper- 
iments. This supports Dr. Wallach's contention that the 
isolated ovary is a suitable model for the study of ovu- 
lation. 

Two observations in the present experiments indi- 
cate, however, that the isolated ovary is not quite com- 
parable to the intact ovary in vivo: 

(1) The time of ovulation in the isolated ovary was 
significantly advanced in comparison to its 7n situ coun- 
terpart. 

(2) Ovaries removed from PMSG-treated rabbits ovu- 
lated spontaneously in vitro but not in vivo. 


The results obtained in vitro must therefore be in- 
terpreted with some caution. In particular, the tech- 

nique of recycling the medium through the ovary is a 
weakness in the present design, and may contribute to 

the observed discrepancies between in situ and in vitro 
preparations. During the in vitro experiment, metabo- 

lites and end products which are normally cleared from 

wes *he blood during circulation in the body accumulated 
inethe medium. This applies especially to prostaglan- 


December 1, 1978 
Am. J. Obstet. Gynecol. 


dins which are almost completely eliminated during a 
single passage through the lungs. In addition, the ma- 
nipulations and trauma involved in the isolation proce- 
dure undoubtedly increases prostaglandin release 
from the ovary as is the case with most other organs in 
vitro. Since prostaglandins are involved in the process 
of ovulation, as indicated by studies of Dr. Wallach and 
by many others, the exposure of the ovary to elevated 
levels. due to the recycling procedure alters the condi- 
tions from those seen in situ. 

Under normal conditions the blood steroid levels 
change dramatically in the preovulatory period; pro- 
gesterone rises rapidly during the first 2 hours and 
then declines to undetectable levels at the time of ovu- 
lation” and estrogen follows a similar although less 
dramatic curve.? If ovarian steroid hormones have any 
action on the ovarian level, these wide fluctuations are 
probably important, and they will be eliminated in the 
recycling procedure. The use of fresh medium would 


permit accurate determination of secretion rates of 


steroids, prostaglandins as well as other substances 
produced by the ovary. 


In this connection, I would like to ask Dr. Wallach if 
he has performed any studies to assess the viability of 


the preparation at the end of the perfusion, such as 
measurement of O, uptake or other metabolic studies; 
and whether the perfused ovaries have been examined 
histologically to check for degenerative changes. 

With regard to the recordings of ovarian contractil- 
ity, the technique used by Dr. Wallach was satisfactory 
to demonstrate the ability of the ovary to contract and 
to show that this contractile activity could be influenced 
by smooth muscle stimulating and inhibiting agents. 
However, it is not satisfactory for the elucidation of the 
physiologic role of ovarian contractile elements in fol- 
licular rupture in vivo. The pattern of the recorded 
contractions does not resemble the intra-ovarian pres- 
sure changes recorded in unanesthetized animals in 
vivo.! Recent EM studies indicate that the smooth 
muscle-like cells are mainly found in the theca externa 
laver, and fluorescent microscopic studies have identi- 
fied most of the ovarian actin and myosin in this layer. 
It is difficult to conceive how contractle activity. of 
these perifollicular elements would cause the whole 
ovary to contract rhythmically, and the recorded activ- 
ity is probably due to contractions of the ovarian cap- 
sule. The fact that the antihistamine had no effect on 
ovulation when added near the time of follicular rup- 
ture, in spite of its dramatic inhibitory effect on the 
contractile activity, indicates that the in vitro contractil- 
ity recorded by Dr. Wallach's technique issgot related to 
the process of in vivo ovulation. 

With regard to the effects of prostaglandins in t 
process of ovulation, Dr. Wallach seems to think that 
their role is mainly concerned with contractility. On the 
basis of the present experiments it is not possible to 
reach any conclusion in this regard. Earlier experi- 
ments on the effects of indomethacin and prostaglan- 
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dins 0a ovulation in vitro also failed to show any corre- 
lation »etween recorded contractions and the incidence 
of ovulation. Prostaglandins have many other actions 
beside. stimulation of smooth muscle activity. They 
have been shown to influence the action of various col- 
lagenases and have recently been shown to stimulate 
hyaluronic acid synthetase activity, and may affect the 
activity of other enzymes involved in the thinning of 
the folicular wall around the time of ovulation. In- 
domethacin inhibits various collagenases, and may 
possibly inhibit follicular collagenases involved in the 
process that leads to the thinning of the follicular wall. 
The irterpretation of the results of various drug 
treatments is therefore more complicated than indi- 
cated. ' he results with EDTA are even more difficult 
to interpret; since Ca** is essential for so many cellular 
functions besides contractile activity, the present exper- 
iments do not warrant any conclusions on the role of 
contrac ility in ovulation. 

In spite of these reservations, there is no doubt that 
Dr. Wallach and his group have developed a prepara- 
tion which permits analysis of the many factors in- 
volved in ovulation. 
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DR. WALLACH (Closing). One of the questions that 
Dr. Christian raised was how we arrived at the dose of 
PMSG. We could not find a specific reference to this 
dosage ether. The dose was arrived at solely from ex- 
trapolaticn or interpolation of doses of PMSG which 
have been used to achieve follicular maturation in 
rhesus monkeys and in humans. The object of this 
portion cf the experiment was to achieve follicular 
maturation short of ovulation. 

Prior tc embarking upon this experiment we admin- 
istered the same dose of PMSG (100 LU.) to a small 
group of rabbits and killed them 120 hours after PMSG 
administration, at which time we found mature follicles 
but no ovelation. Therefore, we felt safe in establishing 
80 hours,as an appropriate time for removal of the 
tor perfusion. 

Why did four of the ovaries ovulate when not ex- 
posed to PGF}? Dr. Christian provided one of the 
answers which we considered, namely, that the en- 
dogenous production of prostaglandins from mature 
tollicles and granulosa cells, plus the prostaglandins re- 
sulting from trauma associated with removal of the 
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ovary for perfusion, may have been sufficient to facili- 
tate rupture of mature follicles. 


However, other possibilities can also be considered . * 


valid, specifically those related to technical aspects of 
the experiment, such as the osmotic pressure or the 
pressure within the system itself. 

We are now set up to measure PGF and PGE,, 
metabolites in the perfusing fluid, and have found, in- 
deed, that there is an increase in prostaglandin F and 
its metabolites following the administration of hCG, 
correlating with the time of ovulation and with the 
number of ovulation points. We hope to have more 
information on this approach shortly. 

With regard to Dr. Fuchs comments, one of the 
questions raised was why the time of ovulation was ad- 
vanced in the in vitro perfused ovaries as compared 
with the in vivo preparation? 


I appreciate all of Dr. Fuchs’ comments and conchr-. —7 


that ovulation in the in vitro preparation may not be 
completely analogous to ovulation in vivo. Many ma- 
neuvers are required in our technique that are non- 
physiologic. Certainly one can suggest that the con- 
tinued recirculation of prostaglandins br of hCG may 
be responsible for premature ovulation in the in vitro 
preparation. 

We have measured the beta subunit of hCG seriflly, 
after addition of hCG to the perfusion fluid, and found 
a very small loss of hCG with ti ne, only in the order of 
5 per cent. This continued exposure to hCG may be a 
factor. In addition, the pres: ure or osmotic changes 
within the in vitro system may also hasten ovulation. 
We would also invoke the possibility of endogenously 
produced PGF. 

One other factor which might explain the advance- 
ment of ovulation in the in vitro system is that endoge- 
nous inhibitors of ovulation may be present physiologi- 
cally in vivo. Such inhibitors obviously would be 
excluded from an in vitro system. 

With regard to the viability of the preparation, we 
have conducted histologic studies on the ovaries follow- 
ing perfusion and have found edema of the ovary 
without marked evidence of inflammation. Inciden- 
tally, we routinely include streptomycin and penicillin 
in the perfusion fluid. 

We have also harvested oocytes from some of our 
ovulated in vitro preparations and have transferred 
them to oviducts of another strain of rabbit which had 
been mated 10 hours earlier and had established preg- 
nancies with offspring consistent in appearance with 
the strain of the donor rabbit. I trust that this is a sign 
of viability. 

With regard to the ovarian contractile patterns, we 
have studied the effects of a number of agents on rab- 
bit ovarian contractility and have found that those 
agents which inhibit contractility also tend to inhibit 
ovulation, e.g., alpha-adrenergic—blocking agents, pros- 





taglandin synthesis inhibitors, EDTA, and antihis? | 
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We assume that we may be measuring a different 
component of ovarian contractions when we use the 


currently described technique than that accomplished 


with an intraovarian pressure transducer. However, 
our results are strikingly similar, namely, that contrac- 
tility increases at the time of ovulation. 

In our laboratory we have been able to identify 
stromal smooth muscle cells by light and electron mi- 
croscopy in addition to those surrounding the follicle. 
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Perhaps the contractions we are recording represent 
stromal smooth muscle contractions as well as a capsu- 
lar and perifollicular component. 

I certainly concur with Dr. Fuchs’ comments about 
calcium being necessary for many other cellular pro- 
cesses aside from ovarian smooth muscle contractions 
and would interpret our preliminary data with the use 
of EDTA with some caution. 
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Brown University and the Women and In- 
fants Hospital of Rhode Island are jointly 
seeking an Obstetrician and Gynecologist 
in Chief. Faculty rank and responsibility are 
that of Chairman of Obstetrics and Gynecol- 
ogy within the Section on Reproductive and 
Developmental Medicine at full profes- 
sional level. Proven ability in teaching, 
clinical care and research essential. Both 
Brown University and Women and Infants 
Hospital of Rhode Island are equal oppor- 
tunity employers who are desirous of active- 
ly soliciting applications from women and 
minority group candidates. 


Applications with supporting documents to 
be sent to: Chairman of Search Committee 
for Chief of Obstetrics and Gynecology, Box 
G, Brown University, Providence, Rhode 
Island 02912. é 
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dedicated to the pursuit of scholarship. For 
complete information, please address in- 
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and Chairman, Dept. of OB-GYN, School of 
Medicine and Dentistry, University of Ro- 
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Start with AVC... 
comprehensive, economical 
therapy to combat vaginitis 

due to major vaginal pathogens* 
and to provide prompt onset of 
symptomatic relief...with the 
prescribing flexibility of two 
dosage forms. 


Cream/Suppositories 
AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


*INDICATIONS: Based on a review of AVC by the 
National Academy of Sciences — National Research 
Council and/or other information, FDA has classified 
the indications as follows: 
"Probably" effective: For the relief of symptoms of 
vulvovaginitis where isolation of the specific 
organism responsible (usually Trichomonas 
vaginalis, Candida albicans, or Hemophilus vaginalis) 
is not possible 
NOTE. When the offending organism is known 
treatment with a specific agent known to be active 
against that microorganism is preferred 
'Possibly" effective: For the treatment of 
trichomoniasis, vulvovaginal candidiasis, and 
vaginitis due to Hemophilus vaginalis or other 
susceptible bacteria 
Final classification of the less-than-effective indica- 
tions requires further investigation 


CONTRAINDICATIONS: AVC should not be used in 
patients known to be sensitive to the sulfonamides 


PRECAUTIONS: As with all sulfonamides, the usual 
precautions apply Patients should be observed for 
manifestations such as skin rash or other evidence of 
systemic toxicity, and if these develop, the medication 
should be discontinued 


ADVERSE REACTIONS: Although some absorption of 
sulfanilamide may occur through the vaginal mucosa 
systemic manifestations attributable to this drug are 
infrequent. Local sensitivity reactions such as increased 
discomfort or a burning sensation have occasionally been 
reported following the use of topical sulfonamides 
Treatment should be discontinued if either local or 
systemic manifestations of sulfonamide toxicity Or 
sensitivity occur 

DOSAGE AND ADMINISTRATION: ! applicatorfu! (about 
6 g.) or 1 suppository intravaginally once or twice daily 
Improvements in symptoms should occur within a few 
days, but treatment should be continued through one 
complete menstrual cycle unless a definite diagnosis is 
made and specific therapy initiated If there is no response 
within a few days or if symptoms recur, AVC should be 
discontinued and another attempt made by appropriate 
laboratory methods to isolate the organism responsible 
(Trichomonas vaginalis, Candida albicans, Hemophilus 


vaginalis) and institute specific therapy Douchinqwith a 

suitable solution before insertion may be a, 

for hygienic purposes. A pad may be used to prevent . 
staining of clothing 
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Product Information as of November, 1974 


AVC Suppositories are manufactured by R. P Scherer N, 
Corporation, 9425 Grinnell Avenue, Detroit, Michigan 
48213 for 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc 
Cincinnati, Ohio 45215, U S.A 


Merrell 8-3575 (Y474A) 
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with significant clinical cure rates in the treatment of vaginitis 
due to T. vaginalis, C. albicans, H. vaginalis, or other susceptible 
bacteria alone or in combination*’ 


Reference: 1. Data on file, Medical Research Department, MERRELL RESEARCH CENTER, 
Merrell-National Laboratories, Division of Richardson-Merrell Inc., Cincinnati, Ohio 45215 


In vaginitis’ l 
when the causes are multiple... 
the treatment is singular 


comprehensive 


Cream Each tube contains: sulfanilamide 

15.0%, aminacrine hydrochloride 0.2%, allantoin 2.0%. 

Suppositories Each suppository contains: sulfanilamide 

1.05 g., aminacrine hydrochloride 0.014 g., allantoin 0.14 g. 
*AVC has been rated “possibly” effective for these indications. 





€ E " x: "p p. po | | Y7 E. — F Pr » 
v P sf m. s 
(( See accompanying brief summary. r 4 | 
E US 
p. 


1830: A decoction of columbo root 
and peppermint 3 or 4 times a day 
should be taken for the sickness to 
which pregnant females are com- 
monly subject.’ 


TODAY: Clinical studies show 

9 out of 10 patients with 

nausea and vomiting of preg- 
nancy obtain relief in varying 
degree with delayed-release < 
Bendectin tablets. 65 
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In morning sickness 
confidence begins with 


Bendectin° 


Zach tablet contains doxylamine succinate 10 mg., 
pyridoxine hydrochloride 10 mg. Ee a 


trusted alternative to nausea and vomiting of pregnancy 


For prescribing information see opposite page. 
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m. Bendectin continues to be the 


only product indicated exclu- 
sively for morning sickness — 
nothing else. 


* Convenient bedtime dosage. 


e Works in the morning when 
she needs it most. 


Bendectin' 


AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


INDICATION 
Nausea and vomiting of pregnancy. 


PRECAUTIONS 

Because of potential drowsiness, 
Bendectin should be prescribed with 
caution for patients who must drive 
automobiles or operate machinery. 
Studies in rats and rabbits have revealed 
no suggestion of drug-induced fetal 
abnormalities at doses of Bendectin up 
to 90 times the maximum human dose. In 
addition, several epidemiologic studies 
in women who received Bendectin during 
pregnancy have shown that the incidence 
of birth defects in their offspring is no 
higher than in women not taking the 

drug during pregnancy. Nevertheless, 
like all drugs considered for use during 
pregnancy, particularly during the first 
trimester, Bendectin should be used only 
when clearly needed. 


ADVERSE REACTIONS 

The adverse reactions that may occur 
are those of the individual ingredients. 
Doxylamine succinate may cause drowsi- 
ness, vertigo, nervousness, epigastric 
pain, headache, palpitation, diarrhea, 
disorientation, or irritability. 

Pyridoxine hydrochloride is a vitamin 
that is generally recognized as having 

no adverse effects. 


DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe 
cases or when nausea occurs during the 
day: 1 additional Bendectin tablet in the 

morning and another in midafternoon. 


Product Information as of January, 1978 
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AMI owns and manages community hos- 
pitals throughout California. Our profes- 
sional relations staff can provide you with 
information pertaining to your area of in- 
terest. Please send your curriculum vitae in 


strictest confidence, or contact: 


Robert E. Smith, Coordinator 
Professional Relations 

AMI, Western Region 

505 N. Euclid Avenue 
Anaheim, CA 92801 

(714) 776-9600 


OB-GYN PHYSICIAN, board certified or 
eligible, needed to head program at 
Neighborhood Health Center/HMO. 
Bilingual capability in English/Spanish 
would be helpful. Employee benefits in- 


clude paid holidays, vacation and edu- 
cation leave, insurance protection and 
a retirement plan. Submit CV to Jose 
Maltos, Executive Director, El Rio Santa 
Cruz Neighborhood Health Center, P.O. 
Box 1271, Tucson, Arizona 85702, in- 
cluding salary requirement. 
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Pituitary tumors and pregnancy 


DAVID M. MAGYAR, D.O. 
JOHN R. MARSHALL, M.D. 


Torrance, California 


This paper contains a review of the natural history of pituitary tumors in nonpregnant and pregnant 

patients. Data were drawn from previously published reports and from responses to a questionnaire 

and were analyzed by life-table techniques. Follow-up of 62 nonpregnant patients with untreated 

pituitary tumors with and without visual field changes revealed a median time to treatment of 15Y2 

years and similar, relatively constant hazard functions. In 91 pregnancies occurring in 73 women 

withepreviously untreated pituitary tumors, ovulation had occurred spontaneously in 9 per cent, 

headache occurred in 23 per cent, and visual disturbances in 25 per cent with 61 per cent 

remaining asymptomatic. In those patients who developed symptoms, median time to headache was i 
10 waeks and to visual disturbance, 14 weeks. The hazard functions were relatively constant and 


similar. The relative risk of developing symptoms is independent of whether or not the first or 


second pregnancy occurred in the presence of the pituitary tumor. Of the pregnant patients with 

previously untreated pituitary tumors, 30 per cent required surgery or radiation therapy. Median time 

to treatment was 19 weeks. None of the 69 pregnant women without pituitary therapy had . 

permanent sequelae. Only four patients who underwent surgery or received radiation treatment 

developed permanent symptoms and none was serious. In 78 pregnancies occurring in 73 women 

with previously treated pituitary tumors, headache occurred in 4 per cent and visual disturbances in ee 
5 per cent. Only one patient required therapy. Treatment during pregnancy results in significantly 

increased prematurity rates but unchanged abortion and perinatal mortality rates. Small pituitary 

tumors do not constitute a contraindication to either induction of ovulation or pregnancy. 


(AM. J OBSTET. GYNECOL. 132: 739, 1978.) 


PREGNANCY 1s an uncommon occurrence in a woman 
with a pituitary tumor. This may be because pituitary 
tumors themselves are uncommon, or it may be be- 
cause the tumors interrupt the normal reproductive 
cycle. Recent use of drugs that restore or induce ovula- 
tion have enabled women with pituitary tumors to ovu- 
late and concetve. Some publications suggest that this 
may be extremely hazardous." ? However, because of 
the scattered and case report nature of the experience, 
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it is difficult to generalize and develop reasoned plans 
of management. 

This paper has three purposes: First, to review the 
natural history of pituitary tumors in the nonpregnant 
patient; second, to examine the effects of pregnancy on 
the normal pituitary and on pituitary tumors; third, to 
develop guidelines for management of patients with 
pituitary tumors during pregnancy. 


Material and methods 


Data collection. Data originated from two sources— 
previously published communications and answers to a 
questionnaire sent in 1977 to approximately 45 ob- 
stetrician/gynecologists who were thought to have had 
experience Managing pregnant patients with pituitary 
tumors. Most of these physicians had a major interest 
in infertility and ovulation induction. In response to 
this questionnaire, 13 physicians provided information 
about 65 previously unreported, pregnant patients 
with coexistant or antecedent pituitary tumors. 

In all 65 new cases associated with pregnancy at least 


radiologic evidence of a pituitary adenoma was dis- *we 


played; 55 had abnormal tomograms, and the remaire 
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Fig. 1. Time from diagnosis to treatment in male and female 
nonpregnant patients with pituitary tumors not initially 
treated, All patients had radiologic evidence of sellar en- 
largement. Median times to treatment were 15 years for the 


47 patients without visual field deficits at the time of initial. 


elagnosis and 0.5 year for the 15 patients with visual field 


deficits at the time of diagnosis (p < 0.001). Data pooled from 


Sheline!! and Weisberg.” 


ing 10 had abnormal plain films of the skull. Previously 
published cases were accepted as reported and no case 
reported prior to 1961 was included. 

Statistical methodology. Statistical comparison of 
multichotomous data was done with the chi-square 
technique. Analysis of survival data was performed by 
life-table and survival statistics techniques.* For those 
comparisons where an exponential survivorship dis- 
tribution was assumed, the maximum likelihood esti- 
mates of the hazard constant were used for both the 
sensored and unsensored cases, where appropriate. 
Approximate 95 per cent confidence limits were de- 
rived with the asymptotic normal theory. Survivorship 
curves were plotted with the Kaplan-Meier‘ technique, 
and statistical comparisons were made with the Mantel 
methodology. 


Results 


Natural history in the nonpregnant patient. Many 
pituitary tumors, due to their small size and lack of 
symptoms, go completely undetected. The incidence of 
chromophobe adenomas as based on routine autopsy 
varies from 13 to 25 per cent.” '° Sheline,'! in reviewing 
259 cases of chromophobe adenoma, noted 15 per cent 
as incidental findings at autopsy. 

Other data are available from patients not initially 
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Fig. 2. Time from diagnosis to treatment in male and female 
nonpregnant patients not initially treated but who sub- 
sequently required treatment. All patients had radiologic evi- 
dence of*sellar enlargement. Median times to treatment were 
three years for the 21 patients without visual field deficits at 
the time of diagnosis and 1 year for the 15 patients with visual 
field deficits at the time of diagnosis. On this semilogarithmic 
plot data from both groups are parallel, suggesting similar 
hazard functions. These data suggest that patients with pitu- 
itary tumors who will ultimately require treatment have a 
constant likelihood of requiring treatment per unit of time 
irrespective of whether or not visual field deficits are present 
at the time of diagnosis and that in those patients ultimately 
requiring treatment patients with visual field deficits antecede 
those without field deficits by about one and a half years. Data 
trom Sheline!! and Weisberg." 


treated. Sheline'' and Weisberg'? have each reported a 
series of patients with suspected chromophobe adeno- 
mas as evidenced by an enlarged sella turcica on 
plain-film x-ray examination, in whom treatment was 
initially withheld and from whom follow-up data were 
available. Patients were classified into two groups, those 
with and those without visual field abnormalties. "v 


The time course of the combined Sheline-Weisberg « 


data, when analyzed according to life-table techniques, 
is shown in Fig. 1. Median times to treatment were 15 
years for the 47 pauents with sellar enlargement with- 
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out visual field abnormalities and 0.5 years for the 15 
patients with sellar enlargement and visual field defects 
(p < 0.001). 

The time course of only those patients who ulti- 
mately require treatment is indicated in Fig. 2. The 
ordinaie is the logarithm of the cumulative proportion. 
Data from both groups can be fitted by straight lines 
that are parallel, suggesting similar hazard functions, À. 
These data suggest that patients with pituitary tumors, 
who will ultimately require treatment, have a constant 
likelihood of requiring treatment per unit time irre- 
spective of whether or not visual field defects are pres- 
ent at the time of diagnosis and that in those patients 
ultimately requiring treatment patients with visual field 
defects antecede those without visual field defects by 
about one and a half vears. 

Fig. 3 indicates the time to treatment seen in patients 
with sellar enlargement without visual field defects ac- 
cording tosthe presence of other signs and symptoms at 
the time of initial diagnosis. With the occurrence of 
headache, pituitary insufficiency, or panhypopitui- 
‘arism and headache there is a progressive decline in 
ame to treatment. Of particular interest because they 
are most similar to patients usually seen by obstetri- 
cian/gynecologists are the six patients who presented 
with amenorrhea and infertility without evidence of 
panhypopituitarism or headache. Four of these six pa- 
tients eventually demonstrated visual field defects. 

Effect of pregnancy on the normal pituitary gland. 
The pituitary gland increases progressively in size and 
weight during pregnancy. Rasmussen? in his series of 
117 women reported a mean hypophyseal weight of 
660 milligrams for nonpregnant women as compared 
to a mean weight of 762 milligrams in pregnant wom- 
en. However, half of Rasmussen's pregnant patients 
were less than six weeks pregnant and only four were 
near term. An even larger mean weight for the preg- 
nant group would have been expected had there been 


a more representative sampling of all trimesters of 


pregnancv. 

This increase in weight of the pituitary gland during 
pregnancy is thought to result mainly from hyperplasia 
o: the acidephilic cells concerned with prolactin se- 
cretion.'* These are the same large, ovoid cells with 
large nuclei that Erdheim and Stumme” called “preg- 
nancy celis" and are believed to arise from chromo- 
phobes. They are well differentiated by the third 
month of pregnancy and constitute greater than 50 per 
cent of the total acidophils during late pregnancy and 
lactation.'* Basophils also show a progressive increase 
in number as pregnancy progresses.'* !7 

Effects of pregnancy on previously untreated pitu- 
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Fig. 3. Time from diagnosis to treatment in male and female 
nonpregnant patients with pituitary tumors not initially 
treated. All patients had radiologic evidence of sellar en- 
largement. At the time of diagnosis 13 patients were asymp- 


: : (T. oa ` = 
tomatic, six demonstrated headache only, 14 had pituitary * 


insufficiency, i.e., amenorrhea with or without other evidence 
of hypopituitarism, and six experienced panhypopituitarism 
and headache. With increasing severity of presenting symp- 
toms there is a progressive decrease in time to treatment. Data 
from Weisberg.'* . 
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Fig. 4. Time from beginning of pregnancy to onset of symp- 
toms, i.e., either headache or visual disturbances, in 91 preg- 
nancies in women with previously untreated pituitary tumors 
as evidenced by radiographic enlargement of the sella turcica. 
Sixty-one per cent failed to develop either headache or visual 
disturbance during pregnancy. Occurrence of symptoms is 
fairly evenly distributed throughout pregnancy. 


itary tumors. Because of the unknown number of 
women who harbor asymptomatic and unrecognized 
pituitary microadenomas, we can only speculate as to 
the actual number of women with pituitary tumors that 
undergo one or more pregnancies without the occur- 
rence of any tumor-related symptoms. 
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Table I. Symptoms, therapy, and complications of therapy occurring during pregnancy 
in women with previously untreated pituitary adenomas 


Headache Visual disturbance 
eu of 
gnancies | No. | Time of onset | No. | Time of onse 
2 0 0 
25 l Second tri- 2 28, 30 wk. 
mester 
2 27:1 24,26 wk: 0 
2 l 8 wk. l 14 wk. 
2 0 l 29 wk. 
3 0 0 
] l 4 wk. l 6 wk. 
2 l 13 wk. 2 13,28 wk. 
] l 22 wk. ] 18 wk. 
7 6 1, 5, 8, 12, 3 5,12, 28 wL. 
12, 32 wk. 
3 0 l 12 wk. 
l l 24 wk. I 25 wk. 
5 0 l 32 wk. 
l l 4 wk. l 12 wk. 
l 12 wk. l 12 wk. 
l 4 wk. l 30 wk. 
l 0 l 16 wk. 
3 l 3 wk. l 3 wk. 
l 0 0 
2 l First tri- 0 
mester 
10 2 12, 18 wk. 2 12, 18 wk 
l 0 l 14 wk. 
1 0 0 
4 0 0 
3 0 0 
l 0 l 30 wk. 
5 0 0 
91 21 23 
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Rivadeneyra and Barranco*! 
E Rjoska and associates** 
A Schindler* 
1 Swyer and associates 
n Tourniaire and Mazenod*? 
Total 
E *R = External irradiation or yttrium 90 seeds. S = Surgery. 
B. Table I lists 91 pregnancies in 73 women with previ- 
i ously untreated pituitary tumors and the recorded oc- 
E currence of headache and visual disturbances, 1.e., 
ES changes in visual acuity or visual fields. Ovulation had 


occurred spontaneously in eight (9 per cent) and was 
induced in the remaining 83 by bromoergocryptine in 
Y 42 (46 per cent), human menopausal gonadotropin- 
; human chorionic gonadotropin (hMG-hCG) in 23 (25 
3 per cent), human pituitary gonadotropin-human cho- 
E. rionic gonadotropin (hPG-hCG) in eight (9 per cent), 
clomiphene in six (7 per cent), lergotrile in one (1 per 
cent), or another drug in three. No statement can be 
E. made concerning tumor size or tissue type. Headache 

was experienced in 23 per cent of these pregnancies, 
e visual disturbances in 25 per cent, and emesis in 3 per 
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cent, usually in conjunction with severe headache. The 
distribution of the first recognition of headaches by 
trimester of pregnancy was 66, 24, and 10 per cen: in 
the first, second, and third trimester, respectiv-ly, 
whereas the distribution of onset of visual disturbarzes 
was 36, 27, and 36 per cent, respectively. 

The time course of occurrence of symptoms in these 
patients is indicated in Fig. 4. Sixty-one per cent de- 
veloped neither headache nor visual disturbance cur- 
ing pregnancy. 

The time course of the development of symptoms 
in patients with previously untreated pituitary tumors 
in whom symptoms developed during pregnancy is 
shown in Fig. 5. In these patients, median times vere 
10 weeks to headache and 14 weeks to visual distur- 
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Complications 


of therapy 


R 16 wk. Transient diabe- 
tes insipidus 
S l 
S 8 wk. Diabetes insip- 
idus 
S 22, 30 wk. Anosmia 
| S l 
S Second tri- 
mester 
S 25 wk. 
S 2 
S 12 wk. Diabetes insip- 
idus 
S+R 12 wk. 
S 35 wk. 
S 20 wk. Transient diabe- 
tes insipidus 
S 
R l 
S 16, 20 wk. 
S Second tri- Transient diabe- 
mester tes insipidus 
S 20 wk. S 2 


bance. Beth the occurrence of headaches and visual 
changes can be described by straight lines on this 
semilogamthmic plot, suggesting a relatively constant 
hazard function, À. The respective À and its 95 per cent 
confidence interval are 0.0732 (0.0419 to 0.1045) for 
time to headaches and 0.0539 (0.0319 to 0.0759) for 
time to visual disturbance. These relatively constant 
hazard functions which do not differ significantly sug- 
gest that in those patients who develop symptoms the 
rates of cccurrence of headache or visual disturbance 
are constant per unit of time and not dissimilar. The 
development of headache precedes the occurrence of 
visual changes by 4.2 weeks. 

The 16 women who experienced more than one 
pregnancv in association with an untreated pituitary 
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tumor provide information about the relative risk of 
developing symptoms in the first and second pregnan- 
cies. Ten of the women did not develop symptoms in 
either pregnancy; two developed symptoms only in the 
first, one only in the second, and three in both. If all 32 
pregnancies are considered, five first pregnancies and 
four second pregnancies were associated with tumor 
symptoms. When only the seven women who had both 
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pregnancies continue to viability are considered, two 
had no symptoms in either, two developed symptoms 
only in the first trimester, and three had symptoms in | 
both. Three of the five who developed symptoms in the j 
first pregnancy also developed them in the second. No 
comparisons of first versus second pregnancies reached 
statistical significance. 

Symptoms were severe enough in 14 patients to war- 
rant surgical and/or radiation therapy of the pituitary 
tumor during the pregnancy. One additional patient | 
was operated on while pregnant because of rapidly in- 
creasing hyperprolactinemia. | 

Seven patients received surgical or radiation therapy | 
in the puerperium because of radiologic evidence of 
progressive tumor growth or increasing prolactin. 

Thus, a total of 22 patients (30 per cent) required sùr- 

gical or radiation treatment of tumors either during or i 
soon after pregnancy. Two patients were medically 
treated, one with dexamethasone in the third trimester 
because of visual disturbances? and another with 
bromergocryptine from week 24 to term because of 
elevated prolactin levels.” 

The time course of patients requiring surgical or 
radiation therapy during pregnancy for previously un- 
treated pituitary adenomas is indicated in Fig. 6. No 
patient received therapy prior to seven weeks of gesta- 
tion. The median time to treatment was 19 weeks. Data | 
concerning the precise time of ‘haa therapy are | 
not available. 

If visual symptoms develop, the likelihood that the 
patient will receive treatment during the pregnancy is 
determined by gestational age. Of nine patients who 
developed visual disturbances in the first trimester, 78 
per cent received treatment, 83 per cent of six patients 
in the second trimester but only 25 per cent of eight 
patients in the third trimester (p < 0.05). 

None of the six patients who developed only head- 
aches without visual disturbance was treated during the 
pregnancy. Of the 21 patients who developed headache, 
53 per cent received treatment; of the 23 patients who 
developed visual disturbance, 61 per cent ultimately | 
received treatment, and of the 14 patients who devel- 
oped both headache and visual disturbance, 79 per cent 
received treatment (p « 0.05). The average interval «m 
from the onset of headache to treatment was 8.7 weeks, 
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Fig. 5. Time from beginning of pregnancy to onset of symp- 
toms in 2] patients who developed headache and 23 patients 
who developed visual disturbances. All patients had previ- 
ously untreated pituitary tumors as shown by radiographic 
evidence of an enlarged sella turcica. On this semilogarithmic 
plot both groups of data can be described by straight lines, 
suggesting a relatively constant hazard function, À. The 
hazard functions with their 95 per cent confidence intervals 
are 0.0732 (0.0419 to 0.1045) for time to headache and 
0.0539 (0.0319 to 0.0759) for time to visual disturbances. 
These relatively constant hazard functions, which do not dif- 
fer significantly, suggest that in patients who develop symp- 
toms the risks of occurrence of headache or visual disturbance 
are constant per unit of time and not dissimilar. 


whereas the average interval from the onset of visual 
symptoms to treatment was 5.8 weeks. 

In one patient a hematoma was demonstrated in the 
pituitary fossa at the time of operation and was 
believed to be secondary to the rapidly enlarging 
adenoma. ”’ 

. Sequelae of the tumors and their treatment. None of 
the 56 pregnancies in which there were no tumor 
symptoms or therapeutic intervention were associated 
with sequelae. None of the six pregnancies associated 
with only headache but no pituitary therapy were asso- 
ciated with sequelae. None of the five pregnancies as- 
éociated with visual disturbances only and in which 
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Fig. 6. Time from beginning of pregnancy to treatment in 15 
pregnant women with radiographic evidence of a pituitary 
tumor who received treatment during the pregnancy but who 
had had no prior therapy for the tumor. No patient received 
treatment prior to seven weeks of pregnancy. Median time to 
treatment-was 19 weeks. 


there was no pituitary therapy were associated with 
sequelae. Neither of the two pregnancies accompanied 
by both headache and visual disturbances but without 
pituitary therapy were associated with sequelae. 

The patient who was treated with dexamethasone 
during pregnancy experienced a return of visual fields 
to normal within nine days following delivery. Trans- 
phenoidal resection of a prolactin-secreting chromo- 
phobe adenoma was performed six months later. 

Some of the 22 patients who received surgical or 
radiation therapy during the pregnancy or puer- 
perium developed sequelae. Diabetes insipidus oc- 
curred in five (following operation in four and follow- 
ing implantation of yttrium 90 seeds in one). In three 
of the five, the diabetes insipidus was transient. One 
patient experienced postoperative anosmia and an- 
other still displayed a slight visual field defect in one 
eye three vears following operation. 

Thus, the only permanent sequelae associated with 
these 91 pregnancies occurring in women with previ- 
ously untreated pituitary tumors were a slight Visual 






. 


‘ re Ba FW T" di. A2 a r 
a na aA aaa a TL ae OES a ae ae 
à T » a ` , d » 5 
w L © * ` y ww 





a Volume 132 





Pituitary tumors and pregndncy 745 


Number 7 
» ^. bad . 
. Table II. Symptoms, therapy, and complications of therapy occurring during pregnancy in women with 
previously tfeated pituitary adenomas 
















Visual 
disturbance 





Headache 

























Prior ir- Prior 
radiation | surgical Time Complications 
Author patients | pregnancies | therapy | therapy No. | of onset | Therapy of therapy 




























Child and associates? 7 7 7 0 l 20 0 

Corral and associates l l 0 l 0 0 

Crosignani and associates? l l 0 l 0 0 

Franks and associates*? l l 0 l 0 0 

Gemzell** 1 4 3 1 0 0 

Gomez and associates*? 1 4 0 1 0 0 

Jaquet” 14 18 0 4 l 22 l 22 

Husami and associates”? 7 7 4 3 0 0 

Jorgensen and associates?! l l l l 0 0 

Kim? l l l 0 0 0 

Lamberts and associates”? l l l 0 0 l 10 

L'Hermite and associates?! 3 S 0 3 0 0 : 

Linquette and associates?! 3 3 0 3 0 0 

Lunenfeld and associates? l l 0 l l 3 l 3 Surgery Meningitis, 
septicemia 

Mroueh and Silver-Khodr?? l l ] l 0 0 

Peillon and associates? 9 10 0 9 0 0 

Rjosk and associates*? 6 6 0 6 0 0 : 

Spark and associates? l l l 0 0 0 

Thorner and associates? 5 5 5 0 0 l 38 

Tourniaire and Mazenod* 2 2 2 2 0 0 

Total 73 78 26 54 3 1 


field deficit in one eye in one patient, diabetes insipidus 
in two patients, and anosmia in one patient. Ninety-six 
per cent of these pregnancies in women with previously 
untreated pituitary adenomas were without permanent 
sequelae. 

With the exception of the one patient with the persis- 


Table III. Pregnancy outcome according to time 


of treatment 















Treated 


before preg- 
nancy (9€) 


Treated 
Untreated | during preg- Signif- 


icance 








: [4 Rate of abor- 16 0 8 N.S. 
tent visual field deficit, all patients who experienced tion | 
tumor-related symptoms during pregnancy noted a Perinatal mor- 1.6 0 2.7 N.S. 
- tality rate 
spontaneous improvement during the latter stages of E 
! RÀ TUS 8 Prematurity 8 37 15 0.01 
pregnancy or following delivery. In some cases, symp- rate 


toms recurred in subsequent pregnancies, vet, interest- 
ingly, one woman experienced a pregnancy that was 
completely free of tumor-related symptoms following a 
pregnancy in which she had experienced visual distur- 
bances and headaches.? 

Effects of pregnancy on previously treated pitu- 
itary tumors. Table II lists 78 pregnancies in 73 women 
with pituitary tumors treated prior to conception. Ovu- 
lation had occurred spontaneously in 20 (26 per cent) 
and was induced in the remaining 58 cases with clo- 
miphene, bromoergocryptine, hMG-hCG, hPG-hCG, 
or a combination. Pregnancies following spontaneous 
ovulations occurred significantly more frequently 


(p < 0.05) in those patients who had treatment of 


tumors than in those who did not have treatment. 


——— A 
N.S. = Not significant. 


in the first trimester of pregnancy in one patient and in 
the second trimester in two patients. Visual distur- 
bances were noted to begin during the first trimester in 
two cases and in the second trimester in one case. 
The time course for occurrence of symptoms in pa- 
tients with previously treated pituitary tumors is indi- 
cated in Fig. 7. When these data were compared to 
those from patients with untreated pituitary tumors 
(Fig. 4), the difference was significant (p < 0.001). 
Only one patient in this group required operation. 
She had undergone a craniotomy during the first 
pregnancy and required a transphenoidal procedure 


Headache occurred in 4 per cent of these pregnancies 


after experiencing visual disturbances and headache™ a 
and visual disturbances in 5 per cent. Headache began 


early in the first trimester of the second pregnancy. 
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Fig. 7. Time from beginning of pregnancy to onset of symp- 
b- toms, either headache or visual disturbances, in 73 pregnant 
women who had received treatment for their pituitary tumors 
prior to the pregnancy. Over 90 per cent of these patients did 
not develop symptoms. 


Postoperatively the patient developed meningitis and 
septicemia but survived. 
Y Pregnancy outcome. Two patients underwent elec- 
| tive abortion, and these pregnancies were not consid- 
ered further. 

The effect of the time of treatment of a pituitary 


E. adenoma relative to pregnancy is shown in Table III. 
Ei Comparison of groups that were untreated, treated 
a during pregnancy, or treated before pregnancy dem- 


onstrated no significant differences in abortion or 
perinatal mortality rates but a significant difference in 
prematurity (p = 0.01). Individual comparisons re- 
vealed significant differences between the untreated 
groups and those treated during pregnancy (p < 
0.005) and between the groups treated during and the 
before pregnancy (p < 0.05). The group treated dur- 
ing pregnancy was higher in both comparisons. The 
difference in prematurity rates between the untreated 
group and the group treated before pregnancy was not 
significant. 

Obstetric complications such as pre-eclampsia, poly- 
hydramnios, and molar pregnancy were similar in oc- 
currence. Cesarean section was utilized frequently be- 
cause of the occurrence of multiple pregnancies and 
for the usual obstetric indications. 


Comment 





A In order to provide an accurate and useful estima- 
E e tion of a population parameter, a sample must be an 
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Fig. 8. Comparison of the times to treatment in 15 pregnant 
women and 14 men and nonpregnant women, most of whom 
had sellar enlargement and all of whom had pituitary in- 
sufficiency. Data concerning nonpregnant patients are from 
Fig. 3. Data concerning pregnant patients are from Table I. 
Although pregnancy is not the only difference between these 
groups, it is certainly one of the major differences. The 
significant {p < 0.001) decrease in time to treatment noted in 
the pregnant group is most likely due to the effects of preg- 
nancy. 


unbiased subgroup of that population. None of the 
data in this report was derived from unbiased samples 
of the population of patients with pituitary adenomas. 
Case reports tend to highlight the unusual; large series 
are usually generated by referral centers, and the re- 
sponse to a questionnaire is determined by the interest 
of the respondent. 

Furthermore, we have assumed that all patients in- 
cluded in this series actually had pituitary adenomas. 
In all likelihood this assumption is false. Although each 
new patient demonstrated radiographic evidence of en- 
largement of the sella turcica and many had hyper- 
prolactinemia, some patients could have had abnor- 
malities other than a tumor. This is also true for the 
previously reported cases that have been accepted as 
reported. Proof of the existence of a pituitary adenoma 
requires histologic examination. Many of the patients 
in this report lacked this proof. Nevertheless, this has 
little bearing on the clinical situation where patients are 
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generally assumed to have a pituitary tumor if they 
meet the same criteria that we have used in this report. 
Thus, although our data and our conclusions may not 
precisely fit the true universe of pituitary tumors, they 
probably fit reasonably well to the universe of patients 
thought to have pituitary tumors on the basis of clinical 
examination. Despite the limitations, the data in this 
report seem to be the best information presently avail- 
able concerning pituitary tumors in pregnancy. 

In considering clinical management two major ques- 
tions must be addressed: First, should ovulation be in- 
duced in a woman believed to have a pituitary adeno- 
ma? Second, what should be the management of a 
woman with a pregnancy and an untreated pituitary 
adenoma? Attempts to answer these questions must 
consider the following information. 

The presence of an asymptomatic and unrecognized 
pituitary microadenoma is not uncommon.*-!! With in- 
creased diagnostic skills and increased application of 
these skills to larger patient populations it can be ex- 
pected that larger numbers of very small adenomas will 
be diagnosed. Certainly some small adenomas are des- 
tined to enlarge; however, many small adenomas ap- 
pear to enlarge either exceedingly slowly or not at all. 
Neither information concerning the precise percent- 
ages of patients falling into each of these categories nor 
method of identifying the patient with the small ade- 
noma that is destined to enlarge is presently available. 
Existing information indicates that the larger the 
tumor and the greater the symptoms present at the 
time of initial diagnosis, the greater the likelihood of 
subsequent progression. Although the data from Weis- 
berg'* concerning patients with enlarged sella turcicas 
and pituitary insufficiency (Fig. 3) are probably most 
comparable to those of the patients most often seen by 
obstetricians and gynecologists, they do not directly 
correspond with our present experience. Sellar en- 
largement as defined by Weisberg is greater than sellar 
enlargement as defined by present-day techniques. 
Thus, nonpregnant patients seen today with amenor- 
rhea, hyperprolactinemia, and evidence of minimal 
sellar abnormality by polytomography probably have 
disease less severe than that of Weisberg’s patients and 
consequently probably have a better prognosis. 

Pregnancy clearly results in pituitary enlargement 
and also appears to stimulate the growth of pituitary 
microadenomas. Fig. 8 compares the times to treat- 
ment in pregnant and nonpregnant patients, most of 
whom had sellar enlargement and all of whom had 
pituitary insufficiency. Although pregnancy is not the 

only difference between these groups, it is certainly one 
of the major differences. The significant (p < 0.01) de- 
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crease in the time to treatment noted in the pregnant 
group is most likely due to the effects of pregnancy. | 

Nevertheless, 60 per cent of pregnancies associated - < zm 
with previously untreated pituitary tumors are not as- 
sociated with symptoms relative to the tumors during 

pregnancy, 70 per cent of patients completed the 
pregnancy without surgical or radiation therapy, and 
96 per cent completed the pregnancy and the puer- 
perium without permanent sequelae of any kind. No ; 
patient in this series, either treated or untreated, de- Sey 
veloped any permanent and serious sequelae associated s 
with pituitary tumor. Although pituitary tumors have S 
been reported to have caused permanent blindness 
during pregnancy" and fatal intracranial hemor- 
rhage,™ ?* these instances appeared as isolated case 
reports scattered through the literature. Most likely, 
these tumors were considerably larger than those * 
routinely identified today. The risk of hemorrhage, al- 
though small, cannot be dismissed, as indicated by the 
patient in this series who had a hematoma present in 
the pituitary fossa at the time of surgical exploration. 

Although the progression of the signs and symptoms 
arising from the pituitary tumor is more rapid in the 
pregnant patient, headache usually appears first antl’is 
then followed by the progressive development of visual 
disturbances. This progression is not different from 
that seen in the nonpregnant patient. Thus, with the 
exception of the patient who develops massive, acute 
hemorrhage, the complications associated with en- 
largement of the pituitary adenoma are both identifi- : 
able and predictable. Moreover, the final outcome in 
pregnant patients does not appear to be different from 
that in nonpregnant patients who present at similar 
stages in the progression of disease. 

Both surgery and radiotherapy are effective in the 
management of pituitary adenomas with and without 
associated pregnancy. Dexamethasone and bromoer- 
gocryptine also have been used successfully. Whether 
or not the effectiveness of these therapies differs in 
pregnant and nonpregnant individuals is presently un- 
known; however, effectiveness appears to be relatively 
equal. Likewise, the therapeutic complications do not 
appear to be dissimilar in pregnant and nonpregnant 
patents. However, again, precise data are lacking. 
Surgical and radiation antitumor therapy during the 
pregnancy is associated with an increase in prematurity 
but no change in perinatal mortality rate. 

After considering this information we offer the fol- 
lowing guidelines for management. Patients with newly 
diagnosed pituitary microadenomas who do not need 
immediate therapy should be observed with serial pro- 
lactin determinations and radiographic examinations 
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of the sella turcica to identify those patients with 
rapidly enlarging adenomas. If a patient should con- 


' + ‘ceive spontaneously and the adenoma has not been en- 


larging, she should be observed carefully throughout 
pregnancy with attention to complaints of headache or 
visual disturbances. Visual fields and serum prolactin 
concentrations must be determined frequently. Radio- 
logic examinations of the sella turcica should be per- 
formed as necessary. Not all patients who develop 
symptoms of pituitary enlargement during pregnancy 
will require surgical or radiation therapy. Discussions 
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concerning therapy should involve competent and ex- 
perienced neurosurgeons and radiotherapists. If the 
patient desires pregnancy and if there has been little or 
no progression of the pituitary tumor during the ob- 
servation period, the presence of the pituitary mi- 
croadenoma should not be a contraindication to ovu- 
lation induction. When pregnancy occurs following 
ovulation induction, the pituitary tumor should be ob- 
served as in the patient pregnant following a spontane- 
ous ovulation. 


logical and pathological states, J. Pathol. Bac eriol. 65: 


ED 


REFERENCES 


l. Boyar, R. M., Kapen, S., Weitzman, E. D., and Hellman, 

- L.: Pituitary microadenoma and hyperprolactinemia, N. 
Engl. J. Med. 294: 263, 1976. 

2. Child, D. F., Gordon, H., Mashiter, K., and Joplin, G. F.: 
Pregnancy, prolactin, and pituitary tumors, Br. Med. J. 4: 
87, 1915. 

3. Gemzell, C.: Induction of ovulation in infertile women 
with pituitawy tumors, AM. J. OBSTET. GYNECOL. 121: 311, 
1975. 

4. Jacobs, H. S., Franks, S., Murray, M. A. F., Hull, M. G. R., 
Steele, S. J., and Nabarro, J. D. N.: Clinical and endocrine 

** features of hyperprolactinaemic amenorrhea, Clin. En- 
docrinol. 5: 439, 1976. 


5. Editorial: Pituitary tumours and pregnancy, Lancet 1: 
404, 1976. 

6. Cutler, S. J., and Ederer, F.: Maximum utilization of the 
life table method in analyzing survival, J. Chronic Dis. 8: 
699, 1958. 

7. Kaplan, E. L., and Meier, P.: Nonparametric estimation 


from incomplete observations, J. Am. Stat. Assoc. 53: 
457, 1958. 

8. Mantel, N.: Evaluation of survival data and 2 new rank 

order statistics arising in its consideration, Cancer Treat. 

Rep. 50: 163, 1966. 

Kraus, J. E.: Neoplastic diseases of the human hypophy- 

sis, Arch. Pathol. 39: 343, 1945. 

10. Costello, R. T.: Subclinical adenoma of the pituitary 
gland, Am. J. Pathol. 12: 191, 1936. 

11. Sheline, G. E.: Untreated and recurrent chromophobe 
adenomas of the pituitary, Radiology 112: 768, 1971. 

12. Weisberg, L. A.: Asymptomatic enlargement of the sella 
turcica, Arch. Neurol. 32: 483, 1975. 

13. Rasmussen, A. T.: The weight of the principal compo- 
nents of the normal hypophysis cerebri of the adult 
human female. Am. J. Anat. 55: 253, 1934. 

14. Goluboff, L. G., and Erzin, C.: Effect of pregnancy on the 
somatotroph and the prolactin cells of the human 
adenohypophysis, J. Clin. Endocrinol. Metab. 29: 15353, 
1969. 

15. Erdheim, J., and Stumme, E: Uber die Schwanger- 
schaftsveranderung der hypophyse, Beitr. Pathol. 46: 1, 
1909. 

16. Amoroso, E. C., and Porter, D. G.: Anterior pituitary 
function in pregnancy, in Harris, G. W., and Donovan, 
B. T., editors: The Pituitary Gland, Berkeley, 1966, vol. 2, 
University of California Press. 

17. Pearse, A. G. E.: Cytological and cytochemical investiga- 
tions on the foetal and adult hypophysis in various physio- 
logical and pathological states, J. Pathol. Bacteriol. 65: 
355, 1953. 

48. Ayalon, D.: Personal communication. 


ue 


19. Bergh, T., Nillius, S. J., and Wide, L.: Pregnancies in 15 
amenorrheic women with hyperprolactinaemia and ra- 
diologic signs of pituitary tumours: Clinical course and 
outcome, Br. Med. J. In press. 

20. Bohnet, H. G.: Personal communication. 

2]. Burke, C. W., and Joplin, G. F.: Pituitary tumor treated 
by pituitary implantation of yttrium 90 during or before 
pregnancy, Proc. R. Soc. Med. 65: 486, 1972. 

22. Corbey, R. S., Cruysberg, J. R. M., and Rolland, R.: Visual 
abnormalities in a pregnancy following bromocriptin 
medication, Obstet. Gynecol. 50: 695, 1977. 

23. Crosignani, P. G.: Personal communication. 

24. Emperaire, J. L., Riemens, V., Dubecq, J. L., Palmade, J., 
and Leuret, L. Ph.: Hypophysectomie d'urgence adeux 
mois du grossesse aprés induction de l'ovulation, Bor- 
deaux Med. 5: 1901, 1972. 

95. Falconer, M. A., and Stafford-Bell, M. A.: Visual failure 
from pituitary and parasellar tumors occurring with fa- 
vorable outcome in pregnant women, J. Neurol. Neuro- 
surg. Psychiatry 38: 919, 1975. 

26. Friedrich, F., and Kemeter, P.: Personal communication. 

27. Goldfarb, A. F.: Personal communication. 

28. Hervet, E., Barrat, J., Pigne, A., Darbois, Y., and Faguer, 
C.: Adenome a prolactine hypophysectomie pendant la 
grossesse, Nouv. Presse Med. 4: 2393, 1975. 

29. Husami, N., Jewelewicz, R., and Vande Wiele, R. L.: 
Pregnancy in patients with pituitary tumors, Fertil. Steril. 
28: 920, 1977. 

30. Jewelewicz, R., Zimmerman, E. A., and Carmel, P. W.: 
Conservative management of a pituitary tumor during 
pregnancy following induction of ovulation with gonado- 
tropins, Fertil. Steril. 28: 35, 1977. 

31. Kaplan, N. M.: Successful pregnancy following hypophy- 
sectomy during the twelfth week of gestation, J. Clin. En- 
docrinol. Metab. 21: 1139, 1961. 

39. Kase, N., Mroueh, A., and Buxton, C. L.: Pergonal ther- 
apy of anovulatory infertility, AM. J. OBSTET. GYNECOL. 
100: 176, 1968. 

33. Kajtar, T., and Tomkin, G. H.: Emergency hypophysec- 
tomy in pregnancy after induction of ovulation, Br. Med. 
J. 4: 88, 1971. 

34. Linquette, M., Fossati, P., Dupont-Lecompte, J., Gasnault, 
J. P., and Montois, R.: Adenomes hypophysaires et 
gravido-puerperalite, Rev. Franc. Endocrinol. Clin. 11: 
222, 1970. 

35. Lunenfeld, B., Oelsner, G., and Serr, D. M.: Personal 
communication. 

36. Marshall, J. R., Buster, J., and Magyar, D. M.: Unpub- 
lished data. 

37. Mroueh, A. M., and Siler-Khodr, T. M.: Bromocryptine 
therapy in cases of amenorrhea-galactorrhea, Am. J. 
OBSTET. GYNECOL. 127: 291, 1977. y 


Volume 132 
Number 7 


38. Peillon, F., Derome, P., and Guiot, G.: Personal com- 
munication. 

39. Wolf, L. M., Houdent, C., Peugnet, J. P., Courtois, H., 
and Peillon, F.: Adenome a prolactine révélé para une 
grossesse gemellaire aprés traitement par clomiphene, 
Ann. Endocrinol. 36: 107, 1975. 

40. Perry-Keene, D. A., Warne, G. L., and Martin, F. I. R.: 
Pregnancy following bromocryptine therapy for the 
amenorrhea-galactorrhea syndrome due to a pituitary 
tumour, Med. J. Aust. 2: 602, 1976. 

41. Rivadeneyra, J. H., and Barranco, M.: Amenorrhea- 
galactorrhea y tumor hipofisiario (sindrome de Forbes- 
Albright) induccion de ovulacion y embarazo, Ginecol. 
Obstet. Mex. 36: 33, 1974. 

42. Rjosk, H. K., Fahlbusch, R., and Werder, K. V.: Personal 
communication. 

43. Schindler, A. E.: Personal communication. 

44. Swyer, G. I. M., Little, V., and Harries, B. ]-: Visual dis- 
turbance in pregnancy after induction of ovulation, Br. 
Med. J. 4: 90, 1971. 

45. Tourniaire, J., and Mazenod, B.: Personal communi- 
cation. 

46. Corral, J., Calderon, J., and Goldzieher, J. W.: Induction 
of ovulation and term pregnancy in a hypophysectomized 
woman, Obstet. Gynecol. 39: 397, 1979. 

47. Franks, S., Kiwi, R., and Nabarro, J. D. N.: Pregnancy 
and lactation after pituitary surgery, Br. Med. J. 1: 882, 
1977. 

48. Gemzell, C.: Induction of ovulation in patients following 
removal of a pituitary adenoma, AM. J. OBSTET: Gy- 
NECOL. 117: 955, 1973. 


Discussion 


DR. KAMRAN S. MOGHISSI, Detroit, Michigan. How 
does one manage patients with diagnosed pituitary 
tumors who desire to have their fertility enhanced and 
wish to become pregnant, and what should be done 
when pregnancy occurs spontaneously? In their pres- 
entation, Drs. Magyar and Marshall have attempted to 
provide an answer to these timely questions. Their data 
are derived from previously published cases and re- 
ports of 65 new cases that were described in answer to a 
questionnaire sent to 13 obstetrician-gynecologists ex- 
perienced in managing patients with pituitary tumors. 

It is well known that the pituitary gland increases 
markedly in size during pregnancy. To assess the ef- 
fects of pregnancy on pituitary tumors the authors 
were able to evaluate 91 pregnancies in 73 women with 
previously untreated pituitary tumors. Headache and 
visual disturbance developed in 39 per cent of patients. 
Twenty-two symptomatic patients or 30 per cent of the 
entire group required surgical and/or radiation ther- 
apy during the pregnancy or in the puerperium. 

In contrast to untreated women, women with previ- 
ously treated pituitary tumors had minimal effects of 
pregnancy. Only 6 per cent of 73 women with pituitary 
tumors prior to conception, who were observed 
through 78 pregnancies, developed headache and/or 
visual disturbance. Repeat operation was required in 
only one of these patients. 

No significant differences were observed in abortion 
and perinatal mortality rates among patients who were 
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untreated, treated before, or treated during preg- 
nancy. However, a significant increase in prematurity 
rates was observed in patients who were treated during 
pregnancy. The manuscript contains no information 
regarding the incidence of infant morbidity and con- 
genital abnormalities. I would like to inquire if these 
data are available and show any significant deviation 
from those in the normal population. 

Ihe authors have concluded correctly that patients 
with newly diagnosed pituitary microadenomas, who 
do not require immediate therapy, should be observed 
with serial prolactin determinations and radiographic 
examination of the sella turcica to identify those with 
rapidly enlarging adenomas. In women who conceive 
spontaneously, if the tumors have not been enlarging, 
the authors recommended careful follow-up through- 
out pregnancy with attention to complaints of head- 
ache or visual disturbances. 

In patients with diagnosed adenomas, who desire 
pregnancy, Drs. Magyar and Marshall see no con- 
traindication to ovulation induction if there has been 
little or no progression of the tumor during the obser- 
vation period. Based on currently available data, I be- 
lieve this is debatable. Among the 73 untreated pa- 
üents, the authors noted a 40 per cent incidence of 
headache and visual disturbances, requiring operation 
and/or radiotherapy in 30 per cent. This, in my opin- 
ion, constitutes an incidence of symptomatic deteriora- 
tion and antepartum-postpartum major surgical inter- 
vention too high to be acceptable by most patients er 
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physicians, even though the 4 per cent incidence of 
permanent sequelae in this series was rather small. Fur- 


. thermore, the course of a pituitary adenoma in preg- 


nancy is unpredictable and varies from one patient to 
another, even in the same patient in successive preg- 
nancies. Major complications, such as permanent 
blindness and fatal intracranial hemorrhage, have been 
reported" ? in pregnant women with pituitary tumors. 
One additional factor, not directly related to medical 
care but of equal importance, must be considered in 
the management of these high-risk patients. 

It is recognized that the great mobility of the Ameri- 
can population renders adequate follow-up of patients 
difficult. Almost all published cases of pituitary ade- 
nomas in pregnancy have been reported from teaching 
institutions and specialized centers that are well 
equipped to care for these patients. One may speculate 


. as to how different the results would have been in less 


than adequate centers where a team of obstetrician-gy- 
necologists, neurologists, neurosurgeons, and radiolo- 
gists with necessary expertise was not readily available. 

Based on these facts one may reach a different con- 
clusion and propose alteruative recommendations. 
There is little argument with the policy of careful ob- 
servation in a patient who has an adenoma and con- 
cêwes spontaneously. However, since one cannot pre- 
dict which tumor will enlarge and cause symptoms that 
will require urgent treatment during pregnancy, it is 
probably safer to treat all patients with pituitary tumors 
by operation or radiotherapy before pregnancy is at- 
tempted.? * | 
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DR. CHARLES B. HAMMOND, Durham, North Caroli- 
na. I would simply like to draw attention to several of 
the items alluded to by the authors and emphasize a 
point or two from our Center at Duke University. 

I think we should all be aware of the autopsy findings 
in several random series of 13 to 25 per cent of pa- 
tients, without symptoms of pituitary tumor, in whom 
there are coalescences of cells, if not adenomas; cer- 
tainly, 13 to 25 per cent of our population do not de- 
velop large tumors. - 

We now have two patients at our institution who had 
clearly documented pituitary tumors (reflecting both 
changes in polytomography and massively elevated 
prolactin) that have spontaneously regressed. 
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One of these patients underwent transphenoidal 
exploration after the prolactin level decreased, with the 
finding of a partially empty sella, adhesions, and a 
small gland without tumor. The other has been ob- 
served clinically and in the laboratory without surgical 
intervention. 

The importance of this comment is that we do not 
really know the natural history of patients with mi- 
crotumors of the pituitary, and I suspect we will find, as 
we study more of these patients longitudinally, that 
their courses are not always necessarily devastating, 
with or without pregnancy. 

I heard comments recently by Dr. Maroon, a neuro- 
surgeon at the University of Pittsburgh, reporting his 
experiences in treating microtumors of the pituitary 
during pregnancy; in his comments, the summary was 
that he found operation no more difficult in the pauent 
who was pregnant than the patient who was not. 

We currently have a number of patients with pitu- 
itary tumors, several of whom have been pregnant and 
one of whom was reported as having a complication in 
the authors’ series. These patients certainly are a 
high-risk group, but I think at this juncture I person- 
ally will make a plea that we at least observe some of 
these patients long enough to determine the severity of 
the problem rather than launch into a surgical ap- 
proach in all of the individuals involved. 

DR. FREDERICK NAFTOLIN, Montreal, Quebec, Cana- 


da. I support Dr. Moghissi's comments. On the basis of — 


the authors’ data and calculations, they have engen- 
dered support for some rather inflexible rules. Until 
we know the relative risks of surgical procedures in 
experienced neurosurgical hands, I do not think we 
can evaluate this heterogeneous group of patients as 
easily as such extrapolations might indicate. At present, 
the evidence supports the idea that the risk of inability 
to remove a prolactin-secreting adenoma rises with the 
size and degree of invasion of the lesion.' Further, this 
appears to be, albeit slowly, a progressive disease. | 
believe that because of our present ability to surgically 
treat adenomas practically and quite safely and because 
of our ignorance regarding the effects of ovulation in- 
duction or pregnancy on these tumors it is impossible 
to make absolute statements such as those discouraging 
surgical treatment of prolactin-secreting adenomas. 
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DR. MARSHALL (Closing). Let me first address the 
questions raised by Dr. Moghissi. There were very few 
data available concerning infant morbidity because it 
was not specifically asked for in the questionnaire, and 
the information in the literature is exceedingly scant. 
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Likewise, we have no evidence that there is any increase 
in congenital anomalies in the infants. Our data suggest 
that most of the prematurity arose from elective pre- 
mature delivery after the fetus had attained reasonable 
maturity. | 

The other comments by Dr. Moghissi and the com- 
ments of Drs. Naftolin and Hammond really relate to 
the interpretation of the data and the development of a 
plan of patient management. 

The major question which remains unanswered has 
to do with the morbidity associated with therapy in the 
pregnant and the nonpregnant patient. We have not 
specifically addressed that problem in this study. How- 
ever, from the data we have, it does not appear that 
there was any difference. Moreover, there have been 
comments made indicating that the neurosurgical and 
radiotherapeutic approaches to the pituitary gland are 
not complicated by the pregnant state. Therefore, it 
seems prudent to us not to treat the 70 per cent of 
patients who do not need treatment and to identify 
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those patients who need treatment before embarking 
upon a course of treatment. 


Enoksson and associates! reported a case in which * 


the patient developed, in two successive pregnancies, 
marked visual field abnormalities and dimunition of 
visual acuity down to 20/200 in both eyes. This patient 
was not treated during either pregnancy. Following 
both deliveries the eye changes totally resolved. She 
was finally treated about six months post partum. 
The plea that I am making as we interpret these data 
is that we need not rush to treat patients who have 
pituitary microadenomas. There is a very acceptable 
alternate route consisting of observation and manage- 


ment when symptoms develop and indicate the need 
for therapy. 
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Neural control of gonadotropin secretion in primates, 


R. L. VANDE WIELE 
T. 15. ANTUNES 

M. FERIN 

New York, New York 


In the rhesus monkey, there is abundant evidence to indicate that ovarian secretions, mainly 
estradiol-17, control "tonic" as well as "cyclic" secretion of gonadotropins during the menstrual 
cycle. This mechanism of control ensures coordination of ovarian morphology and anterior pituitary 
secretory patterns. The primary site of action of estradiol in controlling both "tonic" and "cyclic" 
secretion of gonadotropins has been circumscribed to the medial basal hypothalamic-pituitary unit. 
A modulatory role in "cyclic" secretion by neural structures situated within the anterior 


. hypothalamic-preoptic area or by efferent fibers in passage through this region also has been 


postulated. However, the accrued evidence indicates that in the primate, contrary to the rodent, the 
role of these rostral neural structures is not essential for menstrual cyclicity. Strong evidence also 
indicates that the isolated pituitary gland can respond to estrogen signals as well. Secretion of 
gonadotropin-releasing hormone, the hypothalamic decapeptide, into the long portal vessels is, 
however, *essential to maintain function of the gonadotroph. Further, pulsatile release of luteinizing 
hormone is distinctly under the control of a similarly paced hypothalamic clock. (AM. J. OBSTET. 


GYNECOL. 132: 752, 1978.) 


FUNCTIONAL CONNECTIONS between the central 
nervous svstem, the pituitary gland, and the ovaries 
have been postulated for several decades. Following 
pituitary ablation, the gonads atrophy and their secre- 
tory activity abates.! Conversely, the hormones pro- 
duced by the ovaries act to control gonadotropin secre- 
tion; after castration luteinizing hormone (LH) and 
follicle-stimulating hormone (FSH) secretion is en- 
hanced and alterations in the cytologic nature of the 
pituitary gland are observed.* ? Isolation of the an- 
terior pituitary gland from the brain, such as after 
transplantation or pituitary stalk section, results in a 
reduction in gonadotropin secretion, gonadal atrophy, 
and anovulation.* 


From the Department of Obstetrics and Gynecology and 
the Institute for Reproductive Sciences, Columbia 
University. 


Research funds for experiments reported in this paper were 
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In this paper we will review hypothalamic-pituitary- 
ovarian relationships, with special emphasis on the 
neural mechanisms that control the menstrual cycle. 
The review will be confined to experiments in female 
rhesus monkeys. 


The hypophyseal portal system 

In 1930, Popa and Fielding? were the first to describe 
in the rat a peculiar system of vessels connecting the 
median eminence of the hypothalamus to the sinusoids 
of the anterior pituitary. This hypophyseal portal sys- 
tem, which has been found to exist in all vertebrates,” 
was then postulated to provide anatomic evidence for 
the hypothalamic control of anterior pituitary se- 
cretion.5 The first complete description of the 
hypothalamic-pituitary portal system in the rhesus 
monkey was recently published by Bergland and Page." 
The arterial supply to the median eminence depends 
on three sets of arteries: The superior and middle 
hypophyseal arteries arising from the supracavernous 
carotids supply the pituitary stalk and the posterior pi- 
tuitary; the inferior hypophyseal arteries arising from 
the intracavernous portion of the carotid arteries sup- 
plv the posterior pituitary. None of these arteries ap- 
pears to extend directly to the adenohypophysis. How- 
ever, they form an arterial complex providing multiple 
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anastomotic channels between the paired carotid ar- 
teries. The« external plexus of the median eminence 
receives all of the arterial supply, while the capillary 
coils forming the internal plexus arise from the exter- 
nal plexus. Capillaries of both the external and internal 
plexus project to long portal vessels. In most monkeys, 
these are prominent at the surface of the pituitary 
stalk. In others, however, connections between the 
median eminence and the anterior pituitary are 
formed by a capillary network, not by isolated large 
portal vessels. 


Gonadotropin-releasing hormone (GnRH) 


Numerous experiments in rodents have indicated 
that the hypothalamic area, from which the long portal 
vessels originate, plays an important role in the control 
of anterior pituitary secretion; grafts of pituitary tissue 
within the medial basal hypothalamus are found to in- 
duce the resumption of gonadal secretory activity in 
hypophysectomized rats.” During the last few. years, 
various releasing factors (or hormones) have indeed 
been isolated from this so-called hy pophysiotropic area 
of the hypothalamus, identified, and synthesized.* The 
decapeptide (LH-releasing hormone, luteinizing hor- 
mone-releasing factor, and GnRH) identified from 
porcine hypothalami by Matsuo and associates? has 


been shown to release LH and. to a lesser degree, FSH 


in monkeys as well.'? The response to a single injection 
of this decapeptide is rapid, peak LH response occur- 
ring within 15 to 20 minutes. Responsiveness of the 
pituitary changes with the time of the menstrual cycle, 
being greatest when the midcycle LH surge is immi- 
nent. A separate releasing factor for FSH has not been 
isolated to date. In the rhesus monkey, cells reactive to 
GnRH antisera within the hypothalamus are scattered 
from the septal-preoptic area anteriorly to the pre- 
mamillary nucleus posteriorly." GnRH-containing 
neurons, however, appear more concentrated within 
the medial basal hypothalamus and rostrally between 
the anterior commissure and the lamina terminalis. 
There appear to be two major tracts as well: One con- 
nects the rostral area to the organum vasculosum of the 
lamina terminalis (OVLT), and the other connects the 
medial basal hypothalamus to the median eminence. 
the area of origin of the long portal vessels. An interest- 
ing finding as well is the staining of GnRH-containing 
fibers down the pituitary stalk and into the posterior 
pituitary. 


The menstrual cycle 


The time courses of circulating gonadotropin and 
ovarian steroid hormones during the menstrual cycle 
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of rhesus monkeys are remarkably similar to those ob- 
served in the human subject.'* Moderate continuous or 
“tonic” secretion of FSH and LH is interrupted once'a 
month by a massive discharge of both of these gonado- 
tropins. This "cyclic" or "surge" release precedes ovu- 
lation by about 36 hours. “Tonic” secretion of 
gonadotropins is under the control of a classical nega- 
tive or inhibitory feedback loop, whereby estrogens, 
and perhaps to a lesser degree progesterone, maintain 
low LH and FSH circulating levels throughout most of 
the cycle. The interruption of this loop by ovariec- 
tomy results in an increase in circulating gonadotro- 
pins, the discharge of which then occurs in a pulsatile 
fashion, a pulse of LH occurring at approximately 
hourly intervals (circhoral).^ The administration of 
small physiologic amounts of estradiol results in an 
immediate decrease in the levels of gonadotropins and 
an abrupt cessation of the pulsatile pattern of release!" 

The midcycle ovulatory gonadotropin surge has 
been shown to result from a positive or stimulatory 
feedback effect by estradiol. A surte of estradiol, 
originating from the large preovulatory follicles, in- 
deed always precedes the LH surge. A gonadotropin 
surge resembling that seen at midcycle can be indticed 
by the administration of estrogens during the early fol- 
licular phase'® and monkeys actively immunized to es- 
trogens become anovulatory, due to the neutralization 
of the ovarian signal, indicating follicular maturity.!* 

Estrogen signals thus play a major role in the feed- 
back mechanisms regulating gonadotropin secretion. 
During the past few years major research efforts in the 
rhesus monkey have dealt with the identification of the 
site(s) of action, whether hypothalamic or pituitary, of 
these ovarian estrogen signals. 


Evidence for direct hypothalamic effects by 
estrogens 


One experimental approach used to define the 
neural pathways involved in the control of anterior pi- 
tuitary function in primates is the hypothalamic dis- 
connecting technique. In this approach, adapted from 
experiments by Halasz and Pupp!’ in the rodent, a 
bayonet-shaped knife introduced in the hypothalamic 
area is rotated a full 360*, thereby creating a functional 
hy pothalamic "island" isolated from afferent inputs. In 
essence, these "islands" contain the medial basal hypo- 
thalamus, including the infundibular (arcuate) nucleus, 
portions of the ventromedial and dorsomedial nuclei, 
and the more ventral extension of the supraoptic nu- 
cleus. Although the radius of the "islands" created by 
Krey and associates? and Ferin and associates?" was 
slightly different (the islands included small portions of 


mci REN 


A 
ia 
x, 


i 





the anterior hypothalamic-preoptic region and supra- 
chiasmatic nucleus in the latter series), the results ob- 
tained by the two groups are similar. Animals with such 
hypothalamic "islands" continue to show menstrual 
cyclicity and spontaneous as well as estrogen-induced 
LH surges are observed. From these observations, Krey 
and associates concluded that, in primates, the sites of 
the central components of the neuroendocrine systems 
that control tonic and surge secretion of gonadotropic 
hormones may be resident within the medial basal hy- 
pothalamic-pituitary unit. This is a surprising finding 
since, based on experiments in rodents, it had previ- 
ously been assumed that there existed two neural cen- 
ters for the control of gonadotropin secretion: one con- 
trolling “tonic” secretion situated within the medial 
basal hypothalamic area and another one for “cyclic” 
‘control within the anterior hypothalamic-preoptic 
arva.'® However, results from experiments by Norman 
and associates? involving radiofrequency lesions or 
disconnections of the anterior hypothalamic-preoptic 
region in rhesus monkeys led to conclusions that con- 
tradict those obtained following complete hypothalam- 
ic disconnection. Since such animals cease to ovulate 
and'to produce gonadotropin surges in response to an 
estrogen challenge, the authors concluded that, as in 
the rodent, the anterior hypothalamic-preoptic region 
in the monkey may be an important area in the control 
of the positive feedback by estrogen on gonadotropin 
release. The question then arises as to why the animals 
with hypothalamic "islands" that interrupt anterior 
hypothalamic-preoptic inputs as well conünue to 
exhibit normal menstrual cyclicity. One possible expla- 
nation is that regeneration of neural pathways may 
have occurred, thereby rendering such a preparation 
ineffective insofar as totally isolating it from surround- 
ing nervous structures. This possibility had in fact been 
raised by our own observations of regenerating mag- 
nocellular elements within the scar left by the discon- 
necting knife? Hess and associates,” however, 
excluded this possibliity by removing in a few animals 
all neural tissues dorsal and anterior to the optic 
chiasm, thereby creating medial basal hypothalamic 
penisulae in which only posterior connections to the 
brain stem are preserved. Since the authors were able 
to induce an LH surge with estrogens immediately fol- 
lowing this drastic operation, they concluded that 
neurohumoral signals from regions rostral to the me- 
dial basal hypothalamus are not needed for "cyclic" 
gonadotropin release. In our laboratories, we have 
studied the role of the anterior hypothalamus in a dif- 
ferent model. Monkeys are also subjected to anterior 
hypothalamic disconnection, but possible reanastomo- 
sis between the disconnected portions of the hypo- 
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thalamus is prevented by the introduction of a mem- 
brane between the cut edges.?? Within the frrst months 
after the operation, none of the monkeys with bilateral 
lesions demonstrated normal ovarian function or re- 
sponded to estrogen challenges with a release of go- 
nadotropins. However, different results are obtained 
following observation over extended periods of time; 
indeed spontaneous and induced LH and FSH surges 
occurred, and normal menstrual cyclicity resumed 
seven months following operation. In the series of 
Norman and associates, two of the animals with 
preoptic-anterior hypothalamic lesions also resumed 
ovulation at later periods, a phenomenon speculated 
upon by the authors as possibly due to some form of 
"neural reorganization." This phenomenon, however, 
can reasonably be excluded from our series, because of 
the introduction of a sheeting within the cut. 

Results from the above experiments indicate that the 
anterior hypothalamic-preoptic region may play a 
modulatory role in the cyclic release of gonadotropins. 
Alternatively, this modulatory role may be exerted by 
other central nervous structures, whose efferent path- 
ways would then be damaged by the lesions. However, 
the fact that anteriorly disconnected animals later re- 
sume cyclic function indicates that areas outside the 
medial basal hypothalamus are not essential for repro- 
ductive cyclicity in primates. 

Results from other experimental approaches indi- 
cate a potential direct estrogenic effect on the brain. 
First, radioautographic studies show that cells binding 
estradiol-T78 can be found in various areas of the 
brain, including preoptic, hypothalamic, and limbic 
structures.?* Heavy uptake was seen within the infun- 
dibular nucleus. Second, results from intrahypothalam- 
ic estrogen injections by stereotactic techniques suggest 
that estrogen-responsive sites are located within the 
brain itself. Indeed, in ovariectomized monkeys, a de- 
crease in circulating LH levels and a suppression of LH 
pulsatile release are observed when estradiol-17g is in- 
jected into specific sites of the hypothalamus.” Most of 
these sites with negative estrogen feedback responses 
are located within the medial basal hypothalamus. Re- 
cent results also indicate the estrogen implants within 
the medial basal hypothalamus, but not in the anteri- 
or-preoptic area also induce an LH surge.?^ In view of 
these experiments indicating that there are sites within 
the medial basal hypothalamus that are responsive to 
either the negative or positive estrogen feedback, it is 
not surprising that animals with medial hypothalamic 
"islands" continue to show ovulatory cyclicity. How- 
ever, in experiments with local intrahypothalamic in- 
jections or implants, problems of diffusion of the in- 
jected compound, to either the pituitary gland or the 
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other portions of the brain, cannot be eliminated com- 
pletely, therefore, results provoked by direct estrogen 


effects at the pituitary level (see below) can never be 
absolutely discounted. 


Direct effects of estrogens on the pituitary 

However compelling the evidence is for effects of 
estrogens at the hypothalamic level, radioautographic 
studies in rhesus monkeys show that estradiol is also 
concentrated within the anterior pituitary.24 Further, 
results from experiments in our laboratories indicate 
that estradiol may also act directly at the pituitary level 
to affect gonadotropin secretion. These experiments 
were undertaken in female rhesus monkeys after isola- 
tion of the pituitary gland from the hypothalamus by 
pituitary stalk section.2? Within eight hours after the 
operation, these animals were challenged with estra- 
diol- 128; all responded by releasing both LH and FSH, 
as they had prior to stalk section.” Similar results were 
obtained by Nakai and associates?? in monkeys in which 
the arcuate region of the hypothalamus had been de- 
stroyed, thereby isolating the pituitary gland from most 
of its brain input. These lesions abolish gonadotropin 
secretion. However, after replacement with GnRH. 
these monkeys resumed cyclic ovulatory gonadotropin 
secretory patterns, and both negative and positive es- 
trogen feedbacks were shown to be functional. Such 
results provide evidence for a direct effect of estradiol 
on the pituitary gland. In fact, evidence in the rat also 
indicated that estrogens can induce local histologic 
changes within the pituitary? as well as modulate 
gonadotropin secretion?! in vitro. 


The role of GnRH 


The demonstration of direct feedback effects of es- 
trogen at the pituitary may at first view preclude a role 
of GnRH in gonadotropin secretion. However, a series 
of experiments provide compelling evidence that 
GnRH is essential for gonadotropin secretion. Since 
radioimmunoassay techniques to measure GnRH are 
not sufficiently sensitive or precise to monitor the levels 
of this factor in the peripheral circulation, we de- 
veloped in our laboratories a technique for the collec- 
tion of pituitary stalk portal blood in the monkey.?? 
Radioimmunoassay of stalk portal blood samples indi- 
cated that in the rhesus monkey GnRH is secreted into 
the long portal vessels. Study of GnRH release into 
portal vessels during periods of up to 10 hours in 
ovariectemized monkeys and in animals during the 
early follicular phase indicated that GnRH is released 
in a pulsatile fashion.? In the ovariectomized animals, 
the frequency and amplitude of the GnRH pulses re- 
sembled those observed for LH pulsatile release into 
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the peripheral circulation. In the early follicular phase, 
GnRH pulses showed a higher frequency and lower 
amplitude, a pattern also observed for LH release in the - 
woman at that period of the menstrual cycle.?? These 
experiments strongly suggest that LH rhythmic release 
is indeed under the control of a similarly paced 
hypothalamic clock. In addition, GnRH plays a major 
role in maintaining the gonadotroph's secretory capa- 
bility. In pituitary stalk-sectioned monkeys, in which a 
barrier has been inserted between the cut portions of | 
the stalk to prevent revascularization of the pituitary by 
portal vessels, circulating gonadotropin levels steadily | 
declined; three weeks following stalk section, LH and 
FSH could not be detected in the anterior pituitary by 
immunocytochemical observation." The disappear- 
ance of gonadotrophs cannot be attributed to necrosis 
of the anterior pituitary gland but rather to its isolation 
from the source of hypothalamic hormones. In fact, 
passive immunization of castrated monkeys with an- 
tiserum to GnRH also resulted in a dramatic decrease 
in gonadotropin secretion.’ ° 
Whether estrogens, which have been shown to have 
intrahypothalamic effects (see above), also modulate 
GnRH secretion remains open to investigation. Difect 
positive feedback modulation of GnRH by estrogen has 
been studied in the monkey.? GnRH levels in stalk 
portal blood at the time of an estrogen-induced LH 
surge were found to be increased, when compared to 
those seen during the midfollicular phase. These re- 
sults suggest that the preovulatory LH surge is accom- 
panied or preceded by a surge of GnRH. Unfortu- 
nately, since the techniques for portal blood collection 
involve either pituitary stalk section? or pituitary abla- 
tion, LH and GnRH levels cannot be accurately com- 
pared in the same animal. To partially obviate these 
difficulties, we have attempted to collect blood directly 
from the pituitary gland in monkeys, a method per- 
mitting the simultaneous determination of local LH 
and GnRH levels. Experiments in progress, in animals 
undergoing an estrogen-induced LH surge, confirmed 
the above results and indicated that the LH surge may 
indeed be accompanied in the monkey by a surge in 
GnRH. Whether negative estrogen feedback affects 
GnRH secretion as well remains to be determined, In- 
complete results in our laboratories indicate that low 
doses of estradiol-178, which had been shown to de- 
crease LH levels and to suppress “circhoral” LH varia- 
tions, failed to alter GnRH secretion.®? In human sub- 
jects as well, it is reported that estrogen treatment, 
while decreasing LH, increases circulating GnRH, 
as measured by a bioassay.** Whether further ex- 


perimentation will confirm these results remains to 
be ascertained. 
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Discussion 


DR. ROBERT B. JAFFE, San Francisco, California. One 
of the major questions to which a number of reproduc- 


tive biologists interested in the endocrine regulation of 


the menstrual cycle have addressed themselves is the 


site of action of ovarian sex steroids in the induction of 


the surge of gonadotropins at midcycle, i.e., whether it 
is the hypothalamus and/or pituitary. In the studies 
presented by Drs. Vande Wiele and associates, convinc- 
ing data are presented which demonstrate that a major 
locus of estrogen action in the induction of LH surges 
is directly at the pituitary gland. Their demonstration 
that estradiol produces a similar LH surge in the rhesus 
monkey before and after pituitary stalk section strongly 
suggests that this action is exerted directly upon the 
pituitary. Their data also suggest a direct effect of es- 
tradiol upon pituitary release of FSH. However, for 
reasons which are unclear, they have eliminated the 
data concerning FSH in one monkey studied preoper- 
atively and in two monkeys studied following stalk sec- 
tion. 

In women, while we have been able to demonstrate 
an effect of follicular phase concentrations of estradiol 
on induction of LH release, we were unable to demon- 
strate a spontaneous release of FSH in these same ex- 
periments.’ Further, the amount of LH released was 
variable, as was the time of its release. However, when 
concentrations of progesterone which mimicked those 
normally present at midcycle (1 to 2 ng. per milliliter) 
were superimposed upon estradiol pretreatment, the 
magnitude of the LH surge increased and was accom- 
panied by a surge of FSH.* These data appear to differ 
from those of Knobil? who suggested that proges- 
terone did not play a role in gonadotropin release in 
the monkey menstrual cycle. 

As Dr. Vande Wiele pointed out, our finding in 
women that there is an augmentation of gonadotropin 
release m response to GnRH after estradiol pretreat- 
ment also suggests a direct estrogenic effect upon the 
pituitarv gland. 

As the authors noted, none of these observations 
obviates the possibility that estrogens also may influ- 
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circulatory LRH concentrations in man, J. Clin. Endo- 
crinol. Metab. 39: 906, 1974. 


ence hypothalamic secretion of GnRH. However, the 
data do strongly substantiate the direct action of es- 
tradiol upon the pituitary. 

Further, their findings of decreased concentrations 
of LH in ovariectomized monkeys following stalk sec- 
tion and their unpublished observations that under 
these conditions estrogen challenges are unable to in- 
duce a gonadotropin surge clearly show that GnRH is 
required in the maintenance of tonic gonadotropin se- 
cretion. 

Ihe innovative series of studies by the authors have 
greatly enhanced our understanding of the endocrine 
control of the menstrual cycle in the subhuman pri- 
mate and, by implication, in women. Ld 
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DR. VANDE WIELE (Closing). The results we omitted 
were not obtained. In a number of instances we were 
unable to obtain enough blood. 

The controversy about the effect of progesterone on 
the LH surge is obviously continuing. I also believe that 
the LH surge and the FSH surge are controlled, or to 
some degree modified, by progesterone. 

I just want to make one point clear—we cannot pro- 
duce the same results after stalk injection for more 
than two or three days. In other words, the pituitary 
will only respond for a certain time after it has been 
programmed by the preceding stimulation by GnRH. I 
certainly have not decreased the importance of the hy- 
pothalamus in terms of both negative and positive 
feedback. 





and function 


F. NAFTOLIN, M.D., D.Puir. 
Jo RGBRAWER,:!PFu.D.* 


Montreal, Quebec, Canada 


The effect of estrogens on hypothalamic structure 


Data accumulated from studies of several species indicate that sex steroids are metabolized by 
neuroendocrine tissues in a manner analogous to that of other target tissues. Evidence that 
androgens or their estrogenic metabolites affect the morphology and function of the nervous system 
in fetal, newborn, developing, and adult rats is presented. The destruction of neural processes 
subsequent to the administration of large doses of estrogen to intact rats can now be added to the 
e previously known effects on synaptogenesis, cell morphology, and function. We believe this 


destruction to be a form of chemical deafferentation and that it may underlie age-related 
P hypothalamic failure and the development of multifollicular ovaries in the rat. Implications for other 
species are not clear at present. (AM. J. OBSTET. GYNECOL. 132: 758, 1978.) 


RECENT INTEREST has been focused on the nature 
and’actions of factors concerned with the developing 
and adult central nervous systems (CNS). The possi- 
bility of using animals with short gestations and distinct 
reproductive patterns plus accessible biochemical pro- 
cesses and anatomy has drawn our attention to the lab- 


oratory rat as a model for the study of interaction of 


hormonal steroids, especially estrogens, in these tis- 
sues. The following article is intended to review and 


update our approach to study of the CNS. Proof of 


availability of estrogens to sensitive estrophilic CNS 
neurons has led to studies on effects of estrogens on 
developing and “developed” CNS neurons, the results 
of which encourage continued efforts along these lines 
as well as investigations in humans and other species. 


Availability of estrogens to the CNS 


Following the demonstration of in vitro aromatiza- 
tion of androgens by the human fetal hypothalamus, ' 
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in 1972, Ryan and collaborators? reported to this Soci- 
ety that in several species estrogen is formed from 
androgen by hypothalamic homogenates. The under- 
taking of this work was consonant with the idea of ex- 
tragonadal estrogen formation in male and female 
subjects. While this so-called "peripheral conversion" is 
of interest as a general source of estrogens,? the ques- 
tion of its occurrence in the brain had been raised be- 
cause of the known ability of estrogens to mimic many 
of the central (CNS and pituitary) influences previously 
ascribed directly to androgens. These include brain de- 
velopment and differentiation resulting in sexually di- 
morphic control of gonadotropin secretion and sexual 
behavior, triggering precocious puberty, and male and 
female behavior. Central to this concept was the 
finding that ring A-reduced androgens (such as dihy- 
drotestosterone) could not always replace estrogens in 
mimicking such primary androgens as testosterone and 
androstenedione* in these actions and the great 
potency of estrogens in this regard." ^ Perinatal 
sexual differentiation of the developing rat brain was 
used as a model for testing this concept and the cap- 
stone of the work was the demonstration that hypotha- 
lamic homogenates from perinatal rats can aromatize 
androgens,’ that nonsteroidal estrogens, such as 
diethylstilbestrol, cause brain differentiation with in- 
ordinate potency,* and that catechol estrogens are also 
able to "defeminize" the perinatal rat brain.? Although 
androgens appear to influence brain differentiation in 
rats through in situ aromatization, there is considerable 
evidence of androgen influence on central reproduc- 
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Fig. 1. Hypothalamic metabolism of steroid hormones in vitro. (Reproduced, with permission, from 


Naftolin.'’) 


tive function via the 5a-reduced compounds," |! and 
several groups have shown the presence of ring A re- 
duction’? as well as aromatization and hydroxylation"? 
in the brains of several species (see Fig. 1). 

Newly made estrogens have now been found to be 
bound in the nuclei of hypothalamic cells in androgen- 
treated newborn rats.'* In addition, activity of estro- 
gens has been adduced for both the primary and 
catechol (2-hydroxylated) estrogens, using cytosol bind- 
ing of steroids as a marker of CNS biologic activity. ^: '° 

Thus, the stage has been set to determine the modus 
operandi of estrogens in CNS tissues. To simplify this 
presentation we will focus upon the rodent brain as a 
model, while concentrating on brain morphology and 
reproductive patterns as markers of estrogen action. 


Estrogens as growth controlling factors in 
the developing rat brain 


The difference between a reproductively cycling 
brain and a reproductively tonic (noncycling) brain in 
the pattern of reproduction in the adult rat depends 
upon the availability to the brain of estrogen or estro- 
gen precursors (androgens) during a critical perinatal 
period.’ That this may have an anatomic basis in 
neuronal differentiation is indicated by the unde- 
veloped state of the hypothalamus in the neonate!’: 
subsequent development and differentiation occur 
during the critical period, i.e., at a time when steroids 
are known to influence sex-specific development of the 







Corpus Callosum 





Fornix 


Stria Terminalis 


Mesencephalo- 
Hypothal Tract 





Le 


ANT PIT 


Fig. 2. Hypothalamic circuitry regulating gonadotropin se- 
cretion. This highly simplified diagram depicts some of the 
neuronal connections involved in gonadotropin regulation. 
Neurons in the suprachiasmatic nucleus (SCH) and/or medial 
preoptic area (MPOA) project to and presumably drive 
hypophysiotropic cells in the medial basal hypothalamus 
(MBH), which includes the arcuate (ARC) and ventromedial 
(VM) nuclei. In addition, a direct connection from MPOA to 
the capillaries of the median eminence (ME) is indicated as a 
collateral branching off of an axon projecting to ARC nuclei. 
Extrahypothalamic (limbic and midbrain) influences are indi- 
cated by the heavy arrows. Ant Pit, Anterior pituitary; AHA, 
anterior hypothalamic area; CHO, optic chiasm; Sept Compl, 
septal area and nuclei. . 
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Fig. 3. A suggested scheme of the effects of estrogen on the 
developing rat hypothalamus. In the presence of estrogens, 
the SCH/MPOA neurons connect with MBH neurons, filling in 
a synaptic space and causing acyclic reproduction as seen in 
adult male rats. In the absence of estrogen, there is not 
sufficient growth from the estrophilic neurons in the SCH to 
fill the synaptic space on neurons in the MBH. Although the 
space is filled with synapses, they originate from other 
neurons. The latter arrangement allows cyclic reproduction as 
seen in adult female rats (see text for details and references). 
See legend to Fig. 2 for abbreviations. 


brain.!* '? It has also been shown that exogenous estro- 
gens can affect synaptogenesis when administered dur- 
ing this critical period." Further, the recent demon- 
stration of increased and estrogen-dependent neuronal 
growth in slices of mouse hypothalamus”! confirms the 
importance of estrogens in determining the rapidity 
and patterning of critical hypothalamic circuitry in the 
rodent brain.” 

Probably the circuit responsible for driving (or per- 
mitting) sexual cyclicity, and therefore the one directly 
affected by gonadal steroids during development, con- 
nects the medial preoptic (MPOA)-suprachiasmatic 
area (SCH) to the medial basal hypothalamus (MBH).? 
Although the neuronal circuitry. regulating gonado- 
tropin secretion is extremely complex (see Fig. 2), neu- 
rons in the MPOA-SCH are generally thought to con- 
trol or permit cyclic activity. These cells synapse on 
putative luteinizing hormone-releasing factor (LRF) 
containing neurosecretory cells in the MBH. They 
promote the release of LRF and, hence luteinizing hor- 
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Fig. 4. Basal-lateral region of arcuate nucleus of a normal 
cyclic adult female rat in diestrus. This region is generally free 
of glial reactivity. An astrocyte containing a few gliosomes 
appears in the upper left of the field (arrow). (Original mag- 
nification X 1,000.) 


mone (LH). This highly oversimplified scheme does not 
take into account known LRF fiber projections from the 
MPOA to the median eminence or the wide variety of 
extrahypothalamic inputs that influence this system.” 

The action of estrogen received by the hypothalamus 
during the neonatal period may be that of differen- 
tially effecting the filling in of synaptic "space" on re- 
cipient neurons in the MBH. Under the influence of 
estrogens the resulting synaptic pattern in MBH en- 
genders acyclicity in the adult. In the absence of estro- 
gens or their aromatizable precursor androgens, the 
circuitry develops that supports cyclicity of reproduc- 
tion and participates in the midcycle surge of LH (Fig. 
3). This concept does not require an effect of estrogen 
on the "cyclic center" of the SCH or MPOA. Such an 
effect remains to be shown and therefore cannot be 
assessed at present. f 

In any event, surgical separation of the MPOA from 
the MBH blocks the receipt of cyclic signals and results 
in a tonic secretion of gonadotropins, independent of 


"T "vr TES ae Bie St T Ap "uen 


Volume 132 
Number 7 





Fig. 5. Basal-lateral region of arcuate nucleus of a female rat treated with 2 mg. of estradiol valerate 
four months previously. This animal exhibits persistent cornified cells on vaginal smearing. Several 


clusters of astrocytic gliosomes scattered throughout the region are easily identified (arrows). (Mag- 


nification X 1,300.) 


any effect on more anterior structures such as the 
MPQA-SCH.*» 26 


Effects of estrogens on the hypothalamus 
in adult animals 


In addition to well-known effects just described, es- 
trogens can affect the function and anatomy of mature 
rat brains, i.e., large doses of administered estrogens 
can cause the development of acyclicity and demon- 
strable lesions and gliosis in the adult rat hypothala- 
mus. Estradiol valerate (E.V., 2 mg.) administered 
monthly has been shown to cause severe hypothalamic 
degeneration and massive anterior pituitary gland en- 
largement.” Single doses of 2 mg. of E.V.?* cause only 
modest (approximately 12 per cent) pituitary enlarge- 
ment. Following the initial postinjection rise, circulat- 
ing prolactin and growth hormone levels return to the 
normal range by six weeks. Following the E.V. injection 
the animals develop a random smearing pattern and 
then constant estrus smears at about four or five weeks. 
At that time there are high-normal levels of circulating 
LH and preovulatory levels of circulating estradiol 
(about 30 pg. per milliliter of serum). When removed 
after the onset of constant estrus, the ovaries appear 
small and have multiple follicle cysts but no fresh cor- 
pora lutea. Multifocal degeneration and gliosis occur 
and are well localized to the lateral arcuate nucleus 


(Figs. 4 to 6). Since a similar picture is seen in aged, 
untreated female rats* the treatment with E.V. may 
be hastening the progress of a naturally occurring 
process. 

Further, this reaction is diminished or perhaps even 
eliminated in animals who have no ovaries at the time 
of E.V. injection.* Since the occurrence of hypotha- 
lamic pathology in treated female animals seemingly 
depends upon the presence of the ovary, two separate 
events may be occurring. The first is the effect of the 
large estrogen dose. At this point, we can show no 
cytologic distinction between the brains of E.V.-treated 
animals and those of controls. The second event is 
ovary dependent and it is the development of a lateral 
arcuate nucleus reaction (with acyclicity, etc.) (Fig. 7). A 
similar anovulatory syndrome also occurs after anterior 
MBH deafferentation.2» 26 

In view of the degeneration of the hypothalamic ar- 
cuate nucleus seen after E.V. treatment in the adult rat, 
the result of the injection may be a functional chemical 
deafferentation of the MPOA-SCH from the MBH 
with the sequellae of acyclicity and multicystic ovaries. 
We are presently investigating this possibility. 

In summary, estrogens are formed, bound, and 
biologically active in specific areas of the rat brain. De- 


*Unpublished data. 
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Fig. 6. Basal-lateral region of arcuate nucleus of a female rat previously treated with 2 mg. of 
estradiol valerate and in persistent vaginal estrus. (Magnification 21,000.) This electron micro- ° 
graph shows an astrocyte process filled with numerous pleomorphic inclusions. These correspond to 
the gliosomes seen at the light microscope level in Fig. 5. Other features of this area not shown in this 
» micrograph include degenerating dendritic processes. 
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Fig. 7. A schematic view of the interruption of cyclicity by 2 mg. of estradiol valerate administered to | 


the adult female rat. Under the influence of the anterior pituitary gland, apparently via the ovary, 


degeneration and gliosis appear in the area of the basal arcuate nucleus. This degeneration of neuron 
processes and reactive gliosis are thought to represent a chemical deafferentation or disconnection . 
between the cyclic center and the LRF-delivering neurons that trigger ovulation (cyclicity). The tonic 
influences on gonadotropin release appear operative since the ovary becomes covered with multiple 
follicle cysts, the LH is at a high-normal level, and circulating estradiol is in the preovulatory range. 
The functional status of the so-called cyclic center (SCH-M POA) is not clear under these circumstances 
since the deafferentation (broken lines) blocks the expression of the anterior hyperthalamic function. 


See legend to Fig. 2 for abbreviations. 


pending on the timing and size of estrogen dose, a 
variety of functional and anatomic changes in neuronal 
wiring and reproductive activities can occur. The 
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Discussion 


DR. KENNETH J. RYAN, Boston, Massachusetts. | 
promised Dr. Naftolin I would not tell how long ago he 
gave me this paper for review, but it reminded me of a 
comment I heard Dr. Krevins, Dean at University of 
California at San Francisco, make just a short time ago. 

Dr. Krevins was asked about a vear ahead of time to 
make a presentation, and he insisted on knowing his 
topic at that time. They asked, "Why do you have to 
know now? It's a year away." He replied, "Well, if you 
want me to talk about five minutes, I'll need a year to 
prepare. If you want me to talk 15 minutes, I'll need 
about six months. If you tell me right before the talk, 
lll be speaking for more than an hour." 

I will not say when I received this paper, but if I talk 
for more than five minutes, youll know what hap- 
pened. 

I would like to congratulate the authors on this con- 
tinuing work on the effects of steroids in the brain. 

I would like to point out some of the background 
that I think substantiates the significance of this line of 
study. In this regard, Bruce McEwen's work is terribly 
important. 

What he has done is administer testosterone to ani- 
mals, remove specific areas of the brain, and show that 
the radioactive material has been converted to estrogen 
and is in the nuclei of the cells of the brain, suggesting 
not only that the transformation takes place, but that 
the product is getting into the nucleus where it could, 
in fact, have a biologic effect.' 

Other interesting studies from our laboratory have 
been performed by Dennis Vaccaro and Jack Cannick 
who demonstrated aromatization by hypothalamic cells 
in tissue culture which points out that the neurons 
themselves are involved.? 


In addition, the authors have raised the question of 


relevancy from species to species. One question of per- 
somal interest is where in the animal kingdom does 
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aromatization take place—in which species—and how 
far back in the evolutionary scale can one go? Dr. 
Gloria Callard has demonstrated brain aromatase in 
practically every species tested, including reptiles, fish, 
and Amphibia. It must be important since it is so widely 
dispersed in nature.? 

The question that arises with respect to the provoca- 
tive new material presented by the authors concerns 
the effect of steroids on the anatomy of the brain and 
the steroids’ mechanism of action. 

The question is still being raised whether or not 
steroids can have membrane effects, since changes in 
nerve firing can occur so quicklv after their adminis- 
tration, or whether they are in fact always working in 
the classic fashion of hormones, that is, by transport 
into the nuclei and by changing new protein synthesis. 

One of the questions I would like to ask is whether 
the steroids are acting directly or whether thev are, in 
fact, acting by affecting neurotransmitter production 
or metabolism? 

It is known that manipulation of the neurotransmit- 
ter system can provoke some anatomic changes in the 
central nervous system. I wonder whether steroids 
have a direct effect on nerve growth factor. Do you 
have any information on that possibility? 

Finally, can you tell us why the ovary is needed to 
observe the effects you describe? Have you thought of 
trying to manipulate this system so that the ovaries 
might be dispensed with? 

The presumption from this paper is that the ovary 
contributes something other than estrogen, or a pat- 
tern of estrogen administration that is different from 
that obtainable with the exogenous estradiol valerate 
alone. | 

The authors have been provocative in the best tradi- 
tion by asking more questions than they have an- 
swered. 
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Dr. ROBERT B. JAFFE, San Francisco, California. | 
would like to further substantiate the comments of Drs. 
Naftolin, Brawer, and Ryan concerning the importance 
of central nervous system aromatization in the rodent, 
and to call this Society’s attention to the work of my 
colleagues, Drs. Richard Wiener, Pentti Siiteri, and 
others. Dr. Wiener had been able to single out indi- 
vidual nuclear groups of the hypothalamus. 

Dr. Säteri and co-workers have been able to demon- 
strate the greatest degree of aromatization in those 
nuciear groups responsible for production of gonado- 
tropin-releasing hormone. 

DR. GEORGEANNA SEEGAR JONES, Baltimore, Mary- 
land. This is a most interesting article on a subject I 
consider to be perhaps the most provocative and clini- 
call promising area of research today. When Dr. Naf- 
tolin and his colleagues first noted that neurons in the 
anterior hypothalamus had the capability of aromatiz- 
ing androgens to estrogens, I found their work to be 
extremely helpful in the theoretical understanding of 
menstrual physiology and clinical pathology. This was 
particularly illustrated in the understanding of and 
treatment for so-called polycystic ovarian disease. Ac- 
cording to the work of Barraclough, we had always 
assumed that the underlying pathology was androgen 
induced. It was, therefore, extremely difficult to 
understand and to explain to students how one might 
treat patients with this syndrome with an antiestrogen, 
Clomid. The demonstration that pre-estrogen andro- 
gens such as androstenedione and testerone might be 
aromatized to estregens prior to their physiologic or 
pathologic effect made this understandable. 

Dr. Naftolin and colleagues have now taken up the 
story, begun and beautifully expanded by Dr. Fishman 
over the years, of catechol estrogens. These peripher- 
ally inactive estrogen metabolites may well be the cen- 
trally active ones. While talking with Dr. Pedro Cuatro- 
casas several years ago, he suggested that perhaps 
catechol estradiol might act at the membrane of the 
neuron by actually fitting into the catecholamine recep- 
tor. It might then either translate as a catecholamine or 
block the action of the catecholamine, thus acting as a 
competitive inhibitor. 

DR. NAFTOLIN (Closing). In response to the question 


concerning nerve growth factor, there has been some 
evidence that has caused Dr. K. Ruf to propound the 
theory that nerve growth factor may be important in 
sexual maturation.' This is consistent with the con- 
tinued growth of major brain tracts through the time of 
puberty. 

Regarding the role of the gonad, especially the 
ovary, it seems that the effect of estrogen on the de- 
velopment of the lesion is a two-part mechanism: one, 
the effect of estrogen; and two, the effect of some con- 
ünuing influence. Since ovariectomy abolishes this 
progression the ovary is incriminated. Since male ani- 
mals treated with estradiol valerate develop the same 
lesion,* estrogen seems the culprit. Presently, we are 
diminishing the dose of estradiol to refine the model. 
We can then use silicone rubber implants containing 
estrogen or other materials to dissect the model. 
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With regard to Dr. Jones’ comments, she raised these+ * 


cogent question in 1972 and they were quite compati- 
ble with our own concerns.? It is possible that central 
conversion plays a role in polycystic ovary disease. 
However, as yet we have no direct evidence to bear on 
the matter. : 

Some time ago, while working in our laboratory, Dr. 
George Merriam asked Dr. P. Greengard to study 
whether catechol estrogens displaced catecholamines 
from membrane-binding sites, and no displacement 
was found using an indirect method.* 

Finally, how does this estrogen effect operate? 

We do not know. We are extremely interested in the 
effect of catechol estrogens in this picture. They are 
formed in brain? and are biologically active, causing an 
elevation of gonadotropin in immature male rats.* 
They may function because of the peculiar catechol 
configuration in the ring A. These compounds could 
work in one of three ways—as estrogens with effects on 
intracellular binding proteins and the like, or as com- 
pounds that interfere with catecholamine metabolism 
because of their ability to competitively inhibit cate- 
chol-o-methyltransferase, or by forming their own me- 
tabolites such as the superoxides. 

In any case, we will be looking at these elements of 
metabolism and the future should be quite interesting. 


*Unpublished data. 
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IHE PRESENCE of both free and membrane-bound 
ribosomes in mammalian cells is now well established," ? 
and reports??? clearly indicate that the hepatic free 
ribosomes synthesize proteins for intracellular func- 
tion, whereas the membrane-bound ribosomes synthe- 
size serum proteins for extracellular purposes. Al- 
though the rat liver has been studied extensively under 
various metabolic and nutritional conditions, relatively 
little work has been performed on maternal rat liver 
during pregnancy. Thus, the present work was under- 
taken to determine whether there are changes in the 
ribosomes of the maternal rat liver with starvation dur- 
ing the various stages of pregnancy, especially since the 
function of the membrane-bound ribosomes may relate 
directly to fetal nourishment. 


Materials and methods 


The studies were performed on virgin rats and 
Sprague-Dawley rats at four, 10, 12, and 17 days’ ges- 
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Changes in the free and membrane-bound ribosomes: 
in maternal rat liver during starvation 


Free and membrane-bound ribosomal ribonucleic acid (RNA) from maternal rat liver was measured 
in virgin rats and in variously dated pregnant animals that were either fed or starved for one to four 
days. The total amounts of free and membrane-bound ribosomal RNA differed between pregnant 
and nonpregnant rats, but the free ribosomal RNA progressively decreased only in the nonpregnant 
animals. A similar conservation of membrane-bound ribosomal RNA was observed with starvation 
among the pregnant rats except for the very early dated pregnant rats. Radioisotope labeling 
experiments using “H-labeled orotic acid demonstrated a slower increase in specific activity among 
fed rats, irrespective of pregnancy state. However, metabolic and physiologic changes associated 
with pregnancy imposed additional complicating factors to the study. (AM. J. OBSTET. GYNECOL. 


tation. Groups of five animals were starved for up to 
four days. The rats were maintained on a Purina Chow 
diet prior to starvation and water was available ad 
libitum during the days of starvation. The rats were 
killed by cervical dislocation and the liver was homog- 
enized in, two volumes of 0.25M sucrose in TKM buf- 
fer, pH 7.6 (0.05M Tris-HCl, pH 7.5; 0.02M KCl; 0.5 
mM. of MgCl), containing 0.1 volume of ribonuclease 
inhibitor." 7 All procedures were performed at 4? C. 
The homogenate was prepared with 10 strokes of a 
Potter-Elvehjem homogenizer with a Teflon pestle 
at 1,725 r.p.m., and filtered through four layers 
of cheesecloth. The homogenate was centrifuged at 
17,000 g for 10 minutes to obtain a postmitochondrial 
supernatant. Then | ml. of the supernatant was placed 
over 3 ml. of 2.0M sucrose in TKM buffer in a 
cellulose-nitrate tube. The 0.25M sucrose in TKM buf- 
fer was layered on top to bring the total volume to 10 
ml. and this was centrifuged for 24 hours in a Spinco 
No. 40 rotor at 40,000 r.p.m. The resulting pellet con- 
tained the free ribosomes, while the membrane-bound 
ribosomes remained above the interface.’ The super- 
natant was rehomogenized by hand and the membrane- 
bound ribosomes were then pelletized by centrifug- 
ing for 18 hours in a Spinco No. 40 rotor at 
40,000 r.p.m. 

RNA measurements. For each of the ribosomal sus- 
pensions, alkaline hydrolysis was undertaken by adding 
1 ml. of 0.3N potassium hydroxide and incubating the 
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Fig. 1. Per cent body weight loss. 


mixture tor one hour at 37° C. RNA was determined 
using a modified Schmidt-Tannhauser technique by 
neutralizmg the sample with 0.2N cold perchloric acid, 
acidifying with an equal volume of 1.0N perchloric 
acid, and centrifuging at 17,000 g for 20 minutes. The 


supernatant was analyzed spectrophotometrically for 


RNA using 32 wg per milliliter, equalling one absor- 
bency unit.* ? 

Proteinewas measured using a method modified from 
that of Lowry and associates." All procedures were 
performed in duplicate. 

Radioisotope incorporation studies. Three groups 
of animals were used for the isotopic labeling study: 
male rats and 14 day and 19 day pregnant animals that 
were either fed or starved for 48 hours. *H-labeled 
orotic acid (20 uc per 100 grams of body weight) was 
injected intraperitoneally and the animals were killed 
at two. four and six hours post injection. The free and 
membrane-bound ribosomes were prepared as de- 
scribed and the radioactivity was measured by placing 
0.1 mL. of free ribosomal or 0.01 ml. of membrane- 
bound ribosomal preparation in 10 ml. of Bray's solu- 
tion and by using a liquid scintillation counter. 
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Fig. 2. Per cent liver weight loss. 


Results 


Since the initial body and organ weights varied 
widely among the animals, the weight loss associated 
with starvation was expressed as percentage weight 
loss, as shown in Figs. 1l and 2. The initial average body 
weight ranged from 240 grams in the virgin rat to 330 
grams in the 17 day pregnant rat; the corresponding 
liver weights ranged from 9 to 16 grams. In all of the 
animals there were similar and steady drops in both the 
body and organ weights; proportionately there was a 
twofold loss of liver weight. 

Due to variations in litter size, the combined fetal and 
placental weights were measured during the period of 
starvation and expressed as an average of combined 
total grams of weight rather than percentage weight 
loss (Fig. 3). The earlier-dated pregnant rats did not 
show significant decrease in weight, but there was a 
measurable drop in the 17 day pregnant rat; a similar 
reduction in the combined fetal-placental weight oc- 
curred in 16 day pregnant rats fasted for four days. 
Scow and colleagues! reported that pregnant rats 
fasted on the 18th and 19th days of gestation did not 
display changes in the rapid growth of the fetuses; yet, 
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Fig. 3. Changes in combined fetal and placental weights. 
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Fig. 4. Total milligrams of free ribosomal RNA per liver. Each 
value represents at minimum an average of two separate ex- 
periments. 
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Fig. 5. Milligrams of free ribosomal RNA per gram of liver 
weight. 


the decrease in fetal-placental weight observed in the 
present study represents considerable loss since late 
pregnancy normally is a period of rapid weight gain for 
the fetal-placental unit. 

The total amount of free ribosomal RNA per liver 
was the highest among the virgin and the earlier-dated 
pregnant rats, as shown in Fig. 4. The midtrimester 
pregnant rats had the lowest values. The most dramatic 
change was the profound and rapid decline of free 
ribosomal RNA among the virgin animals which was 
similar to that observed among starved male rats in our 
earlier study.'* In contrast, there is no corresponding 
decrease in free ribosomal RNA among all the preg- 
nant animals. The concentration of free ribosomal 
RNA per gram of liver tissue remained fairly constant 
among the virgin rats as displayed in Fig. 5, but among 
the pregnant rats, in spite of marked weight loss, the 
concentration of free ribosomal RNA per gram of liver 
actually increased with starvation. 

The measurements of free ribosomal protein shown 
in Fig. 6 indicated that the virgin rats and the 17 day 
pregnant rats had comparable small declines in free 
ribosomal protein, while all the other dated pregnant 
rats showed a greater decrease. Thus, the ratio of free 
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Fig. 6. Total milligrams of free ribosomal protein per liver. 


ribosomal protein to ribosomal RNA decreased among 
all the pregnant rats, but the ratio increased in the 
virgin rats. as illustrated in Fig. 7. 

The total amount of membrane-bound ribosomal 
RNA per liver was the greatest in the virgin rat, the 
earlier-dated pregnant rats, and the near-term animals, 
as illustrated in Fig. 8. The midtrimester rats had the 
lowest values: however, the total membrane-bound 
ribosomal RNA displayed a sharp fall only among the 
virgin rats and the four-day pregnant animals. The 
other dated pregnant animals showed varying degrees 
of decrease in the ribosomal RNA content. The con- 
centration of membrane-bound ribosomal RNA per 
gram of liver weight remained relatively constant with 
fasting only in the virgin rats and in the four-day preg- 
nant rats (Tig. 9). The other dated pregnant animals 
demonstrated a slight increase in ribosomal RNA con- 
centration. 

All of the experimental animals exhibited a sharp 
and rapid decline in the total amount of membrane- 
bound ribosomal protein per liver (Fig. 10). Because 
the greates: part of the protein is derived from the 
endoplasmic reticulum rather than from the ribosomal 
portion, the alterations observed reflect changes pri- 
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Fig. 7. Ratio of free ribosomal protein to ribosomal RNA. 


mg OF BOUND RIBOSOMAL RNA PER LIVER 





| 2 3 4 
NO. OF DAYS STARVED 


Fig. 8. Milligrams of membrane-bound ribosomal RNA per 
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Fig. 9. Milligrams of membrane-bound ribosomal RNA per 
gram of liver. 


marily in the membrane proteins of the endoplasmic 
reticulum. 

The results of the isotopic labeling of the free and 
the membrane-bound ribosomes are illustrated in Figs. 
11 and 12. The animals were fasted for 48 hours be- 
cause our previous studies'* had indicated that the 
maximal changes in metabolic activity occurred during 
this period of starvation, and differences in specific ac- 
tivities were observed within six hours after injection of 
isotopes. 

The specific activities of the present isotopic labeling 
experiments differ slightly from our earlier studies due 
to changes in the methodology for preparing free and 
membrane-bound ribosomes. Previously, in order to 
obtain a higher recovery of ribosomes, a postnuclear 
supernatant was utilized to prepare total free and total 
cytoplasmic ribosomes.'?; whereas, in the present study 
in order to obtain separate and individual preparations 
of free and membrane-bound ribosomes, a postmito- 
chondrial supernatant preparation was utilized. Again, 
in this series of studies more consistent and reliable 
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Fig. 10. Total milligrams of membrane-bound ribosomal pro- 
tein per liyer. 


data were obtained by using male rats rather than vir- 
gin rats. The 14 day and 19 day pregnant rats were 
selected to represent middle and late trimesters of 
pregnancy. 

In the free ribosomes there was a striking difference 
in the pattern of incorporation of ?H-labeled orotic 
acid between the fed and the 48 hour starved animals. 
The starved rats displayed the greatest rise in specific 
activity while the fed rats showed a progressive in- 
crease. Such a marked rise in specific activity among 


the fasted animals resulted from a sharp reduction 


in the pool size of unlabeled uridine triphosphate 
among the starved rats, as determined in our earlier 
experiments. '? 

With the membrane-bound ribosomal experiments, 
there was an even greater rise in specific activity, espe- 
cially in the male and the 14 day pregnant rats. The 
unusually low radioactivity among the 19 day pregnant 
rats may have resulted partially from the transplacental 
passage of *H-labeled orotic acid to the fetus, as ob- 
served in our previous studies.'* Additionally the total 
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Fig. 11. Free ribosomal isotopic labeling studies. 


acid-soluble counts obtained from the liver homoge- 
nate after precipitation with 1:10 volume of 50 per 
cent trichloroacetic acid were exceedingly low in all of 
the 19 day pregnant rats. 

One of the difficulties encountered in the radioiso- 
tope labeling experiments was to determine the proper 
amount of labeled precursor to inject intraperitoneally. 
The dose was determined according to the body 
weight, and there were wide variations. The average 
body werghts were 208 grams for fed and 158 grams 
for starved male rats; 310 grams for fed and 289 grams 
for starved 14 day pregnant rats; and 380 grams for 
fed and 322 grams for starved 19 day pregnant rats. 


Comment 

Our previous study with male rats? was designed to 
detemmine the overall changes in ribosomal fractions 
during an extended period of starvation, and thereby 
differed from the previous extensive studies of Blobel 
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Fig. 12. Membrane-bound ribosomal isotopic labeling studies. 


and Potter that compared ribosomal fractions in 12 
hour fed rats vs. 36 hour fasted animals. One of the 
most striking changes noted in our experiments with 
male rats was the steady loss of total ribosomes, espe- 
cially the free ribosomes, an observation similar to that 
in the present study among virgin rats. 

The relatively stable concentrations of the free and 
membrane-bound ribosomal RNA among the preg- 
nant rats in the face of acute starvation for four days 
was a surprising finding since previous studies using 
nonpregnant animals have all indicated decreases in 
ribosomes and in ribosomal RNA.'* ?? Other fasting 
experiments have demonstrated a decrease in RNA 
synthesis in isolated rat liver nuclei'®, a decrease in 
DNA-dependent RNA polymerase activity, !* dis- 
aggregation of polysome profiles,” and an increase in 
acid-stable ribonuclease and in free alkaline ribonuc- 
lease activity.?^ ?! Ribosomes from livers of starved rats 
were further observed to incorporate amino acids less 
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actively than those from fed rats.? Using nonpregnant 
animals, Hirsch and Hiatt?? reported that in the livers 
of fed rats, the rate of synthesis of ribosomal RNA 
approximated the rate of degradation; whereas, dur- 
ing fasting the degradation of ribosomal RNA ex- 
ceeded its synthesis. Our present data are insufficient 
to indicate whether the synthesis or the degradation 
of ribosomal RNA is altered with fasting during 
pregnancy. 

Among the pregnant rats only the four-day pregnant 
rats displayed a decrease in total membrane-bound 
ribosomal RNA. Perhaps the demands for the synthesis 
of extrahepatic proteins to nourish the products of 
pregnancy are so minimal at this early date in preg- 
nancy that starvation-induced membrane-bound ribo- 
somal RNA changes were similar to those observed 
among nonpregnant animals, rather than like the pat- 
tern noted during the later stages of pregnancy. 

In earlier work Campbell and Kosterlitz?* showed 
that there was a marked increase in the liver RNA con- 
tent in pregnant rats and further indicated that this 
excess liver RNA was dependent upon an unknown 
factor secreted by the placenta and upon increased 
amounts of estrogen that required the presence of the 
pituitary gland.? Since these investigators measured 
total liver RNA rather than ribosomal RNA, it is 
difficult to compare their results with this study. The 
present work actually showed that there is a decrease in 
total free ribosomal RNA during pregnancy, and that 
membrane-bound ribosomal RNA is also decreased 
during midtrimester of pregnancy. 

Since pregnancy represents a state of remarkable 
endocrine changes, it is tempting to speculate that the 
present findings in the free and the membrane-bound 
ribosomes are secondary to hormonal changes associ- 
ated with pregnancy. However, starvation alone can 
render significant endocrine changes. Definite decreas- 
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es in circulating follicle-stimulating hormone (FSH), 


luteinizing hormone, thyrotropin, growth hormone, 
prolactin, and hypothalamic FSH releasing factor de- 
veloped with acute starvation in both male and female 
rats.?97?* [n man, starvation produced a marked in- 
crease in growth hormone secretion.? Furthermore, in 
human pregnancy, acute fasting during early preg- 
nancy produced considerable elevation in human pla- 
cental lactogen associated with profound hypoglycemia 
with variable, fluctuating levels of plasma growth hor- 
mone.” It is possible that rat chorionic somatotropin 
may have played a role in maintaining the function of 
hepatic ribosomes during starvation in the present 
study. 

The results of the radioisotope labeling experiments 
during pregnancy unfortunately were not as definitive 
as those observed in male rats.'* In general, fed rats 
tended to show a slower progressive increase in specific 
activity, especially with the free ribosomes, regardless 
of the duration of pregnancy (Fig. 11). With the 
membrane-bound ribosomes, the specific activities of 
the earlier-dated pregnant rats more closely resembled 
those of nonpregnant rats (Fig. 12). The experiments 
emphasized the complexity of the problem of radioiso- 
tope labeling during pregnancy because of changes in 
maternal weight, plasma volume, hormonal changes, 
and transplacental transfer of labeled isotopes. 

Nevertheless, the current findings do indicate that 
during acute starvation of pregnant rats there is a 
definite mechanism to maintain a constant amount of 
ribosomal RNA in the liver, in direct contrast to the 
responses observed among nonpregnant animals. This 
would imply that the pregnant animal would continue 
to synthesize both hepatic and extrahepatic proteins in 
the face of acute fasting to maintain its own liver func- 
tion and perhaps to provide nourishment to the fetus. 
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Discussion 


DR. CLAUDE VILLEE, Boston, Massachusetts. The 
well-designed experiments of Dr. Hayashi and his col- 
leaguesae-emphasize the fact that the liver is a dynamic 
organ ¿nd that its weight varies even during brief 
periods such as an overnight fast. Much of the initial 
rapid less of weight in the liver represents the deple- 
tion of glycogen and the water that is stored along with 
the glyeogen. The livers of fasted rats lose ribosomes, 
especialy the free ribosomes. In addition, the size of 
the precursor pool of uridine triphosphate decreases 
substan ially so that the synthesis of RNA is impaired. 
These Manges in the livers of fasted male rats had been 
shown m previously published papers by Hayashi and 
by Blobel and Potter. In this paper Hayashi and asso- 
ciates addressed the important question of whether 
pregnarcy affects the response of the liver to starvation 
and these experiments show very clearly that it does. In 
contrast to the livers of male rats and nonpregnant 
female mats, in which a rapid decline in the RNA of the 
free ribesomes was demonstrated on fasting, there was 
no declme in the RNA of the free ribosomes in the 
livers of pregnant rats. In fact, the RNA actually in- 
creased. As Hayashi and colleagues point out, it is not 
clear whether this increase represents decreased de- 
gradation or increased synthesis of the RNA. This 
could be clarified by experiments using both the 'C- 
and ?H-abeled precursors of RNA. The bound ribo- 
somal RNA also decreased with fasting in nonpregnant 
and four-day pregnant animals, whereas other preg- 
nant am mals had lesser decreases. The starved rats 
showed a rapid uptake of injected orotic acid into RNA 
due to = decrease in the size of the precursor pool of 
uridme riphosphate. The combined fetal and placen- 
tal weigkts at 17 days of gestation decreased after a 48 
hour fas, but at 10 or 12 days’ gestation, even a four- 
day fast had relatively little effect on the weights of 
fetuses and placentas. 

These studies show that during fasting the livers of 
pregnane animals maintain the subcellular organelles 
that enable them to synthesize protein both for intracel- 
lular use and for export. It would be of interest to 
determine how this is achieved. Is this controlled hor- 
monally >y some placental factor plus estrogen, as sug- 
gested be Campbell and Kosterlitz? Can these changes 
be mimicked in nonpregnant rats by injecting some 
combina ion of estradiol and progesterone? What is the 
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adaptive significance of this phenomenon? Are the 
proteins made by maternal liver used in providing 
nourishment to the fetus? If so, which proteins are im- 
portant and how are they transported across the 
placenta? 

Perhaps of more importance in human affairs is the 
question of what may happen to protein synthesis dur-- 
ing prolonged maternal malnutrition or undernutti- 
tion, rather than during acute fasting as in these exper- 
iments. During an acute illness a pregnant woman may 
eat little or nothing for several days and her condition 
would approach that seen in these experimental ani- 
mals that had been fasted for two to five days. It is 
unfortunately rather more common in women that 
chronic malnutrition or undernutrition decreases the 
weight of the infant and may have lasting effects on 
brain function and learning behavior. It would be more 
difficult to carry out such experiments, but it would be 
of interest to know whether after prolonged under- 
nutrition the liver is unable to maintain the proper 
concentration of free and bound ribosomes which, in 
turn, may result in impaired growth and development 
of the fetus. This phenomenon, discovered by Dr. 
Hayashi and co-workers in the experiments reported 
here, would seem to represent some hormonal and 
metabolic adaptation of the pregnant female rat by 
which she protects her liver against the effects of star- 
vation and perhaps incidentally protects the well-being 
of the fetus. 

DR. FREDERICK NAFTOLIN, Montreal, Quebec, Cana- 
da. It would help me to interpret your interesting re- 
sults if I knew a little bit more about what happened 
during normal pregnancy and about the stage of the 
cycle your virginal rats were experiencing at the time 
of the experiment. There are great changes of estrogen 
throughout the cycle.! 

Similarly, as Dr. Villee mentioned, one must be con- 
cerned about the time of pregnancy involved. On days 
4 and 5 of normal pregnancy in rats, there is a rise in 
estrogen.” This should be taken into account in inter- 
preting your results. 
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2. Brown-Grant, K., Corker, C. S., and Naftolin, F.: Plasma To answer Fred Naftolin's question, I wuld like to 
and pituitary luteinizing hormone concentrations and point out that in the virgin rat, as far as our ribosomal Ge 
. peripheral plasma estradiol concentration during early aidi d uid ani aai ee noint > 
pregnancy and after the administration of progestational ee oo eee it Q10 Rot maneras wagen poin 
steroids in the rat, J. Endocrinol. 53: 47, 1972. in the cycle our studies were performed; however, in 
our radioisotope study we just could not get reproduc- 
DR. HAYASHI (Closing). We have considered utilizing ible results with virgin rats, and the cycle was an 
a chronic preparation, but felt that it was necessary to influence. Because of these difficulties and for control 
know the results of acute starvation first. We worked on in the present isotope studies, we used male rats. 
male rats first because I thought all previous work on 
starvation had been done predominantly on male rats. 
e. 
E d 
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kills all three pathogens that usually cause infectious vaginitis— 
monilia, Trichomonas and Haemophilus vaginalis 


The broad-spectrum microbicidal action 
of BETADINE Microbicides kills all three 
pathogens that usually cause infectious 
vaginitis—monilia, Trichomonas and 
Haemophilus vaginalis. Agents that are 
aimed against only one specific pathogen 
may, encourage emergence of others— 
but BETADINE Microbicides Vaginitis 
Regimen effectively attacks both single 
and mixed infections. 


Effective, yet gentle 


BETADINE Microbicides maintain micro- 
bicidal action in the presence of blood, 
serum and vaginal secretions. They are 
virtually nonirritating to vaginal mucosa 
and do not stain skin and natural fabrics. 


Easy-to-follow regimen 


In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution 
which is promptly and decisively micro- 
bicidal. Prescribe BETADINE Vaginal Gel* 
(povidone-iodine), one applicatorful of 
which is to be inserted each night, followed 
the next morning by BETADINE Douche 
in therapeutic concentration. After two 
weeks of therapy, the patient may be 
instructed to return for an office visit. In 
more resistant cases, the regimen may 
be continued through 1 or 2 cycles, 

if necessary. 


*BETADINE Vaginal Gel (povidone-iodine) has been 
evaluated as possibly effective for use in the management 
of Trichomonas vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis. 


Purdue Frederick 
6 Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 
211178 B9044 


e See adjoining page for prescribing information. 
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For douching in the BETADINE Microbicides Vaginitis 


prm Vox x ya you can now prescribe BETADINE Douche 
Kit for &complete douching system, or BETADINE 

2 Douche*6 oz. for use with a gravity-flow douche bag o! 
bulb syrngs. 

- 





BETADINE Douche Kit contains: 
(1) BETADINE Douche concentrate for making the 
douche solution 
(2) Se o a a squeezable, plastic syringe 
€ 


Instruction booklet 
— Complete, ultra-modern, convenient 
deuct ing system 
— Prcvides the benefits of microbicidal 
ad BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct tne patient to: Pour one (1) table- 
spoonful ef BETADINE Douche concentrate into the 
syringe bettle provided in the kit. Add lukewarm water 
up fo the mp of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8-0z., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gra"ity-flow douche bag or bulb syringe. 


(4 Anatemically-correct cannula 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in -he treatment of Trichomonas vaginalis 
vaginitis, ruonilial vaginitis and nonspecific vaginitis. 






Based on a review of this drug by the National 
Academy of Sciencss— National Research Council 
and/or cther information, FDA has classified the 
indicatioas as follows: possibly effective for use 

in the menagement of trichomonas vaginalis 
vaginitisamonilial vaginitis and nonspecific vaginitis. 
Final classification cf the less-than-effective 
indications requires further investigation. 


Precaution 

If irritation, -edness or swelling develops, discontinue 
use. The rare individuel with history of iodine sensi- 
tizationsshauld not use this product, pending further 
investigation. 










Purdue Frederick 
e ©Copyright 197^, The Purdue Frederick Company/Norwalk, Conn. 06856 
189777 A8795 
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CHAIRPERSON 
DIVISION OF 
OB/GYN 


Albert Einstein Medical Center, Philadel- 
phia, Pennsylvania, a major affiliate of 
Temple University seeks a full time Chair- 
person of OB/GYN with appropriate aca- 
demic rank at the Medical School. 


This is a key position which requires the 
ability to provide leadership to staff physi- 


cians and an academic and professional 
commitment to patient care education 
and research. 


The Northern Division is a 600 bed acute 
general hospital which has on its North 
Philadelphia campus a major research 
facility, an extended care facility and a 
major rehabilitation hospital. 


Please submit your curriculum vitae and 
suggested references to the Chairman, 
Search Committee, ALBERT EINSTEIN 
MEDICAL CENTER, Northern Division, 
Old York and Tabor Roads, Philadelphia, 
Pa. 19141. Inquiries will be held in strict- 
est confidence. 


Equal Opportunity Employer 





COMPREHENSIVE GROUP 
HEALTH CARE PLAN 


(Winston-Salem, North Carolina) 


25 M.D. prepaid group health plan (Multi-specialty) for 
employees and dependents of R.J. Reynolds Industries, 
Inc. Continuing expansion. The following board-qualified 
specialists are needed: 


INTERNISTS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent hospitals. 
Medical school environment. 


Winston-Salem is located in the Piedmont section of North 
Carolina and is within reasonable driving distances to the 


Atlantic Ocean and Blue Ridge Mountains. Thecity is noted 
for its cultural, recreational and college environments. 


Salary commensurate with experience. Liberal fringe 
benefits including paid vacation, CME, retirement, life 
insurance, and health coverage. Malpractice insurance 
paid. Relocation expenses paid. 


Send curriculum vitae, including salary requirements to: 


Reid Bahnson, M.D. 
Medical Director 
W-S HEALTH CARE PLAN, INC. 
250 Charlois Blvd. 
Winston-Salem, North Carolina 27103 


Winston-Salem 
Health Care Plan,Inc. 


An Equa! Opportunity Employer M/F 
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(ESTRADIOL 


1-mg. and 2-mg. scored tablets 


Estradiol, the active estrogen at the 
ceslular level 


Estradiol is the primary estrogen of the human 
overvy—estrone and estriol are considered 

its Dxygenated metabolites' —and the major 
est-cgen secreted during the 'aptogsictive 

lite o the woman.? 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of es radiol declines, resulting for many 
women in the unpleasant symptoms of 

est @en deficiency—hot flushes and atrophic 
vaciritis being the most common. ESTRACE 
prcvides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE 
esiradiol 


Estradiol was long thought desirable in oral 
est @en replacement therapy, but adminis- 
tracicn was not practical owing to erratic 
abso-ption. With the technique of microniza- 
tioa, dependable oral absorption has been 
demenstrated.°* 


... the orally effective 


Mead iiem 


ESTRACE is rapidly absorbed, active atthe ° 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective‘ and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arrive 


at the lowest effective dose as soon as possible. 


Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 


of 2 mg. per day, administered on a cyclic basis. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis 
of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
1975, p 1423. 

2. Klopper A: Treatment of infertility and menopausal 
symptoms. Br Med J 2:414—416, Aug 1976. 

3. Callantine MR, Martin PL, Bolding OT, et al: Micronized 
17 g-estradiol for oral estrogen therapy in menopausal 
women. Obstet Gynecol 46:37, July 1975. 

4. Yen SSC, Martin PL, Burnier AM, et a/: Circulating 
estradiol, estrone and ‘gonadotropin levels following the 
administration of Orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975. 
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(ESTRADIOL) 


l;mg, and 2-mg. scored tablets 


Warning 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens durin 
the last decade.4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women taki 
estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that "natural" estrogens are more or 
less házardous than "synthetic" estrogens at equiestrogenic doses. 

NOT BE USED DURING PREGNANCY. The use of female 


2. ESTROGENS SHOUL 
sex hormones, both estrogens and progestagens, during early pregnancy may 


seriously damage the offspring. It has been shown that females exposed /n utero to 
diethylstilbestrol, a non-ste[oidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not greater than 4 per 1000 exposures? Furthermore, a 
high percentage of such exposec women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumec they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.13.16 One case control studyl6 estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 





Clinical Pharmacology — 17 (3-Estradiol is the most potent physiologic estrogen and, in 
fact, is the major estrogenic hormone secreted by the human. Estradiol in Estrace* has 
been micronized and demonstrated to be rapidly and effectively absorbed from the 
gastrointestinal tract.17 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
symptoms associated with the menopause. (There is no evidence that estrogens are 
effective for nervous symptoms or depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. wi Y un a 3. Kraurosis 
vulvae. 4. Female hypogonadism. 5.Female castration. 6. Primary ovarian failure. 
ESTRACE* HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
Ere AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


. Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
tives.1920 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary artery disease. Benign hepatic adenoma should be con- 
sidered in piod users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 
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estrogen-containing oral apte ta The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause? and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine oe 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of ved g: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
Creased norepinephrine-induced platelet apgregability; c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured b 

BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is its 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h.Increased serum mpyaa and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like pei. 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
wa u Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 


Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor Aen atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as promptly as possible. Administration 
should be cyclic (e.g., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial aosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro Variis. 
ipe The minimal effective dose for maintenanace therapy should be determi 

y titration. 

2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control room” symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 

Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Engl J Med 293.1167, 1975; (2) Smith DC, et al: N Engl J 
Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 294.1262, 1976; (4) Weiss NS, et al: 
N Engl J Med 294.1259, 1976; (5) Herbst AL, et al: N Engl J Med 284.878, 1971; (6) Greenwald P, 
et al: N Engl J Med 285 390, 1971; (7) Lanier A, et al: Mayo Clin Proc 48793, 1973; (8) Herbst A, 
et al: Obstet Gynecol 40287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 778607, 1974; 
(10) Herbst A, et al: N Engl J Med 292.334, 1975; (11) Stafl A, et al: Obstet Gynecol 43:118, 1974; 
(12) Sherman Al, et al: Obstet Gynecol 44.531, 1974; (13) Gal |, et al: Nature 27683, 1967; 
(14) Levy EP, et al: Lancet 7:611, 1973; (15) Nora J, Nora A: Lancet 7:941, 1973; (16) Janerich DT, 
et al: N Engl J Med 297.697, 1974; (17) Yen SSC, et al: J Clin Endocrinol Metab 40518, 1975; 
(18) Boston Collaborative Drug Surveillance Program: N Engl J Med 290.15, 1974; (19) Vessey MP, 
et al: Br Med J 3:123, 1970; (20) Greene GR, Sartwell PE: Am J Public Health 62680, 1972; 
(21) Mays ET, et al: JAMA 235:730, 1976; (22) Pfeffer RI, Van Den Noort S: Am J Epidemiol 
103.445, 1976. 


How Supplied: Estrace 1 mg; lavender scored tablets, NDC 0087-0755-01, bottles of ™ 


100. Estrace 2 mg; turquoise scored tablets, NDC 0087-0756-01, bottles of 100. 
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ea and dilatation of the cervix 


WILLIAM DROEGEMUELLER, M.D. 
MILOS CHVAPIL, M.D., Pu.D. 
JAMES VINING, M.D. 

LINDA WHITAKER, B.A. 

C. D. CHRISTIAN, M.D., Pu.D. 


Tucson, Arizona 


The minimal elasticity of the uterine cervix has been related to its high collagen content. By 
interfering with cohesive forces that hold the collagen fiber bundle together, it is possible to diminish 
the physical strength of collagen. Urea has been used in collagen chemistry to dissociate collagen 


by interfering with hydrophobic linkages and hydrogen bonds. This results in a change of 


mechanical properties such as a decrease in tensile strength and an increase in elasticity. Basic 

studies of rat tail tendon demonstrated the additive effects of pH, concentration of urea, and < 
temperature on the mechanical characteristics of collagen fibers. In vitro testing was performed 

using an injection of 30 per cent urea at pH 4. Serial measurements with a spring gauge instrument 

showed a reduction in cervical resistance. A cervical injection technique has been developed and e 

toxicity of urea studied. (AM. J. OBsTET. GYNECOL. 132: 775, 1978.) 


ACUTE MECHANICAL dilatation of the rigid cervix oc- 
cas-onally involves considerable mechanical force." ? 
Recently, several studies have documented an in- 
creased incidence in midtrimester loss and premature 
del very of the fetus following induced abortion. These 
reports emphasize the relationship between cervical in- 
jur* produced by acute dilatation and the long-term 
sequelae of cervical incompetence.” ® 

Collagen-rich structures such as tendons, skin, ar- 
teres, and the cervix are characterized by great me- 
chanical strength and minimal elasticity. These me- 
chanical characteristics are achieved by the unique 
anatomic hierarchical organization of collagen mole- 
cules into fibrils, fibers, and bundles.’ The structural 
core penents of collagen are held together by various 
forms of cohesive force. In vivo, the collagen fibers 
exist im continuity with various types of glycosamino- 
glycans, which are part of the glycoprotein or proteog- 
lycan moieties. The quality and quantity of the com- 
plezes in the ground substance control the function 


From the Department of Obstetrics and Gynecology and 
Division of Surgical Biology, Arizona Health Sciences 
Center, University of Arizona. 


Presented by invitation at the One Hundred and First 
Annual Meeting of the American Gynecological Society, 
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Reprint requests: Dr. William Droegemueller, Department 
of Obstetrics and Gynecology, Arizona Health Sciences Cen- 
ter, University of Arizona, Tucson, Arizona 85724. 
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and mechanical characteristics of the collagenous struc- 
ture. Any method that would weaken the cohesive 
forces would in turn decrease the mechanical charac- 
teristics of the collagenous structure. At the same time, 
one would expect an increase in elasticity of the con- 
nective tissue.* ° 

It is known from the classic studies of Danforth and 
associates'® '' that the cervix of the nonpregnant 
human uterus is composed primarily of dense, fibrous 
connective tissue. The combination of high collagen 
content and the anatomic arrangement of tightly 
packed fibers explains the known rigidity and minimal 
elasticity of the cervix and its resistance to acute surgi- 
cal dilatation. 

This is a summary of ongoing studies attempting to 
develop a less-traumatic method of obtaining cervical 
dilation. Urea and guanidine have been recognized in 
collagen chemistry to dissociate collagen structure by 
interfering with hydrogen and hydrophobic bonds, 
and possibly by modifying the relationship between 
proteoglycans and collagen fibrils. It is postulated that 
a change of mechanical properties of collagen, such as 
a decrease in tensile strength and an increase in elastic- 
ity, can be produced by injecting an acidified solution: 
of urea directly into the stroma of the cervix. There are 
three components of the presentation: (1) basic studies 
with the rat tail tendon, (2) bench testing with human 
uteri, and (3) discussion of toxicity and in vivo injection 
technique. . 
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Fig. 1. Effect of varying concentrations of urea on the structural stability of collagen fibers. Breaking 


lines indicate the standard error of the mean. 
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Fig. 2. Effect of varying pH with a 1M solution of urea on the structural stability of collagen fibers. 
Breaking strength is represented by open bars and shrinkage temperature (Ts) by shaded bars. The 
vertical lines indicate the standard error of the mean. 


Basic studies 


The initial basic experiments performed on fibers 
from the rat tail tendon measured the effects of con- 
centration of urea, pH of the solution, and tempera- 
ture on the structural stability of collagen fibers. Sub- 
sequently, the reversibility of the effects of an acidic 
solution of urea on the mechanical stability of collagen 
was tested. The results of the reversibility study are of 
great importance in the potential future clinical appli- 
cation of this method. 

The structural stability of collagen fibers was mea- 
sured by the following methods: 


The shrinkage temperature was measured by use of the 
Thomas Hoover capillary melting point apparatus.'? 
The temperature is noted when a 5 mm. segment of 
collagen fiber shrinks. This test is analogous to that for 
measuring the melting temperature of organic com- 
pounds. 

The breaking strength is measured on the Instron test- 
er* using 100 to 500 Gm. loads and a constant rate of 
loading. The data on breaking strength are presented 
as load per weight of 10 cm. long, wet collagen fibers in 


*Instron Corp., Canton, Massachusetts. 
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Fig. 3. Effect of varying temperatures with a 1M solution of urea at pH 6 on the structural stability of 
collagen fibers. Breaking strength is represented by open bars and shrinkage temperature (T,) by 
shaded bars. The vertical lines indicate the standard error of the mean. : 


order towectify possible differences in the diameters of 


fibers. 

The chemical contraction is analyzed in 2.5M sodium 
percalorate according to the method of Chvapil and 
Zahradmk."* 

Figs. 1 to 3 represent the studies demonstrating that 
the collazen structure is weakened by increasing the 
concentration of urea from 6 to 30 per cent, hy increas- 
ing tae acidity from pH 6 to pH 4, and by increasing 
the temperature of the solution from 30? C. to 55? C. 
The resuts of the in vitro studies amplified the general 
knowled ze that an acidic solution of urea weakens col- 
lager stractures, as demonstrated in the dense collagen 
fibers iso-ated from the rat tail tendon. The low pH and 
urea acte] synergistically on the mechanical strength of 
collagen. *^ It is not simple to delineate the exact 
mechanism and site of action in terms of interference 
with specfic linkages or bonds. This would be possible 
in workirg with collagen molecules or small aggregates. 
However the complexity of collagen structure in cervi- 
cal tissue allows only speculation that urea affects the 
linkages existing in the complex collagen-proteoglycan 
structure 

The next step was to investigate the reversibility of 
the strucsural changes produced by an acidic solution 
of urea. Therefore, 30 per cent urea at pH 4 was in- 
jectec in vivo into one of the four tendons of the rat 
tail. Gollagen fibers were isolated from the tendon of 
anesthetised rats prior to injection and one, two, and 
24 hours post injection, and one of the parameters of 
structura stability was measured (Fig. 4). The greatest 
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Fig. 4. Reversibility of the structural changes produced by a 
30 per cent solution of urea at pH 4. The percentage of con- 
traction of collagen fibers was analyzed in 2.5M sodium per- 
chlorate. The vertical lines indicate the standard error of the 
mean. 


total cohesive force was found in rat tail tendons iso- 
lated from older animals. In the fibers isolated from 
younger animals used for this investigation, there was a 
decrease of collagen structure stability at one and two 
hours post injection, with the fibers regaining their 
normal integrity by 24 hours after injection. 7 
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Fig. 5. Force-time integrals to obtain cervical dilation as mea- 
sured by the spring gauge instrument. This uterus was not 
injected with either saline or urea, but was included to dem- 
onstrate first and second resistance peaks. 
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Fig. 6. The force-time integrals at the first resistance peak are 
represented graphically. Solid circles represent the 10 urea 
injections and open circles represent the five saline-injected 
controls. D; and D; are the force-time measurements for the 
second and third dilatations with the same-diameter Pratt di- 
lator prior to injection. D4, Ds, and Dg are serial force-time 
measurements one hour following injections into the cervix. 
The vertical lines indicate the standard error of the mean. 


Bench model—Cervical dilatation 


Attention was then directed to bench testing of the 
force required to cause dilation of the human cervix. 
Uteri were obtained from women during the repro- 
ductive years immediately following hysterectomy for 
benign disease. None of the patients had been preg- 
nant during the 12 months prior to operation. The 
fundus of the uterus was secured to the test equipment 
and the direction of the cervical canal was stabilized by 
a single-tooth tenaculum on both the anterior and 
posterior parts of the external cervical os. 

The cervix was dilated sequentially by use of modi- 
fied Pratt dilators with force being measured with a 
hand-held spring gauge instrument.* All dilatations 
were performed by the same gynecologist to eliminate 
differences in technique. At each dilator size, force was 
applied continuously until the dilator overcame the 
cervical resistance. The amount of force applied was 
increased by 0.5 Kg. increments, each maintained for 
three seconds. The maximum kilogram force applied 
and number of seconds were noted. The force-time 
integral, expressed in kilogram-seconds was calcu- 
lated for each dilator size. When the first resistance 
peak of greater than 2 Kg. of force was obtained, the 
uterus became acceptable for study in either the ex- 
perimental or control group. The cervix was then di- 
lated serially with the same Pratt dilator until a plateau 
in force-time measurements was established. In the 
majority of uteri, the first resistance peak was obtained 
with a 25 or 27 Fr. dilator and the plateau was deter- 
mined within three repetitive dilatations. For clinical 
reference, a tenaculum usually caused a large tear in 
the cervical tissue at forces ranging between 3.5 and 4.5 
Kg. If the surgeon did not appreciate cervical resis- 
tance with a Pratt dilator, the dilating force was consis- 
tently less than 0.5 Kg. 

Subsequently, 40 ml. of 30 per cent urea, pH 4, buf- 
fered with 0.15M sodium acetate in experimental cases 
or 40 ml. of 0.9N saline in control cases, were injected 
circumferentially into the cervix with an 18 gauge 
needle. The uterine temperature was maintained for 
one hour at body temperature. The serial cervical dila- 
tations with the spring gauge instrument were repeated 
by the method used prior to the injection. Both force 
and number of seconds to achieve dilation were re- 
corded. 

Graphic representation of the force-time integrals to 
obtain complete cervical dilation using the bench 
model without injection is shown in Fig. 5. 

The change in resistance of the cervix was demon- 


*Ametek Model LKG-5, Hunter Spring Division, Hatfield, 
Pennsylvania. 
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strated PXgomparing the preinjection-plateau force- 
time integrals with the one-hour postinjection values at 
the first resistance peak. The large initial decline in 
resistance between the first and second dilatations, 
prior to mjection, was not included in the calculations. 
Comparsons were made of all the differences in 
force-time integrals using a single-diameter dilator and 
do net include total force-time integrals previously re- 
corded wath smaller Pratt dilators. 

Theceamposite results from 10 urea-injected and five 
control uteri are shown in Fig. 6. The decline in cervi- 
cal resistance as related to a decrease in force-time 
measurements following urea injection was significant 
(p < 0.0 ). Clinically, there was a subjective softening 
of the cervix and difficulty in distinguishing the inter- 
nal ossa »f the uteri that had been injected with urea. 
The majority of control cases utilizing saline injections 
showed »pposite findings. Higher force-time values 
were measured after injections, demonstrating a “re- 
covery” cf cervical resistance during the hour time in- 
terval. T ais "recovery" termed “hysteresis,” is a well- 
known pnenomenon in rheology. 


Toxici»y and injection technique 


With tne encouraging results of the bench testing, 
efforts were directed toward developing an in vivo in- 
jection technique in conjunction with toxicity studies. 
The primary goal of the injection technique was to 
bring the urea solution into direct contact with the 
majority of collagen bundles near the internal os. Vari- 
ous volumes and injection sites were utilized to study 
the distribution of a solution of methylene blue into the 
cervix. The present technique is to inject 10 ml. of so- 
lution vic an 18 gauge needle that punctures the cervix 
midway »etween the external os and the portio vagi- 
nalis. at imed intervals (2:30, 4:30, 7:30, and 10:30). 
The tip ef the needle is advanced approximately two 
thirds of he distance between the external and internal 
cervical cs. The test solution must be injected with con- 
siderable force because of the dense connective tissue 
in this amea. If the fuid meets little resistance during 
the inject on, the needle is repositioned until resistance 
is noted. 

A review of the pharmacologic history of urea and 
the resuls of our preliminary toxicity tests have created 
some-questions for future study. Urea has been used in 


clinical medicine as a diuretic and for its mucolytic 


properties. Hypertonic concentrations of 25 per cent 
urea as an aerosol and direct injections of 50 per cent, 
urea into the middle ear have been reported to cause 
no damage. However, it has been documented that 
inadvertent intramyometrial injection of 58 per cent 
urea will result in extensive necrosis of the myo- 
metrium.'® 

Concentrations of urea varying between 6 and 30 per 
cent were injected into the subcutaneous tissue of rats. 
No necrosis was noted by light microscopy from tissues 
removed one, 24, and 48 hours post injection. Areas of 
brownish discoloration were apparent at the injection 
site when 10 per cent urea was tested in the human 
cervix immediately preceding hysterectomy. The initial 
impression was that the acidic solution of urea caused 


increased vascular permeability. This idea was refuted . 


when an injection of acidic urea into the mesentery of 
rabbits produced no change in the mesenteric vessels. 
The cervical injection technique often produces rup- 
ture of small vessels and bleeding ig the vascular 
stroma. The brownish discoloration was secondary to 
methemoglobin being produced by the acidic solution 
of urea. " 

Light microscopy demonstrated no cytotoxicity in 
the connective tissue of the cervix in 12 women injected 
with 10 per cent urea and three women injected with 
30 per cent urea immediately prior to hysterectomy. 
Subsequently, 5 ml. of 30 per cent urea and an equal 
volume of isotonic saline were injected into separate 
sites in the cervix 48 and 96 hours prior to hysterec- 
tomy. Focal necrosis of the tissue adjacent to the needle 
track was noted after injection of hypertonic urea. 
However, similar histologic findings of focal necrosis 
were demonstrated with isotonic saline. Obviously, fu- 
ture chronic studies will attempt to identify the optimal 
concentration of urea, volume of fluid, and force used 
in the injection. 

In ongoing studies, attempts are being made to de- 
velop a method to weaken the rigidity of the uterine 
cervix. Experiments on isolated collagen fibers and 
bench testing of hysterectomy specimens favor the 
effectiveness of the method. Further studies will em- 
phasize long-term toxicity and reversibility before clini- 
cal tests will be attempted in women with future repro- 
ductive potential. 
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Discussion 


DR. DAvID N. DANFORTH, Evanston, Illinois. The 
authors have demonstrated that the cervix reacts 
physically to urea in the same way that other collage- 
nous structures respond to this agent. With regard to 
the protocol, I presume, but cannot be certain, that the 
dilator was introduced only up to and not beyond 
the internal os, and that it was indeed the resistance of 
the cervix proper that was measured and not that of 
the internal os in most specimens I have studied the 
internal os was formed by the myometrium a few 
millimeters above the fibromuscular junction. Accord- 
ing to the protocol, the testing of urea effects was 
begun only after dilation of the cervical canal to a 
diameter of 8 to 9 mm., which is close to the maximum 
usually used clinically. Since some cervices dilate more 
easily than others, in some the pretest dilatation would 
produce little damage; but in resistant cervices one 
might presume that this could interfere with the nor- 
mal fibrillar arrangements. It would be of much in- 
terest to know the stretch resistance offered by strips 
from undilated, nulliparous cervices in a treated vs. an 
untreated group. 

I find it very exciting that trials are being made of 
methods to reduce the rigidity of the cervix. Much of 
the great strength of collagen is imparted by the cross- 
linkages between the three microfibrils that are en- 
twined to form the triple helix of the collagen fibril. 
The present study is based on the well-known ability of 
urea to destabilize the collagen molecule and reduce 
interactions between the three microfibrils, thus reduc- 
ing the tensile strength of the fibrils. This kind of 
change is reversible, and the structure can be reconsti- 
tuted, or the degraded collagen can be replaced by the 
ordinary biosynthetic processes that are an integral 
part of the reparative and ongoing cycles of biosyn- 
thesis and degradation which characterize the normal 
metabolism of collagen. Other substances known to 
weaken collagen, and also worthy of study, are guan- 
idine hydrochloride, which probably acts on the same 
basis as urea, and penicillamine and lathyritic agents, 
which disrupt or prevent formation of covalent cross- 
linkages. Collagenases, which directly and irreversibly 
degrade collagen, could also be worthy of study. They 
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are probably concerned in the cervical dilation of labor, 
and although no studies of the cervix are available, it 
may be significant that prostaglandins appear to en- 
hance the susceptibility of bone collagen to collagenase 
digestion. Also, there is recent evidence that the stretch 
modulus of the cervix in prostaglandin-treated women 
is significantly increased over that of control subjects. It 
scems possible that this could be a collagenase effect. In 
uterine cultures progesterone is reported to abolish col- 
lagenase production, an activity that is inhibited by es- 
tradiol. Perhaps the story of cervical dilation in labor is 
beginning to unfold. 

Disease process may also give insight into the dila- 
tability of the cervix, and any agent that can disrupt the 
balance between collagen biosynthesis and degradation 
can produce excessive rigidity or pliability of collage- 
nous structures. Keloid formation and progressive sys- 
temic sclerosis (scleroderma) are characterized by 
increased biosynthesis or diminished degradation of 
collagen, while in Marfan's syndrome and lathyrism the 
increased. pliability of collagen is due to interference 
with cross-linking. Our knowledge of these disorders is 
very imperfect, but as their secrets are revealed there 
will undoubtedly be much that will apply directly to the 
Cervix. te 

A final point concerns the relatively recent finding 
that there are four distinct types of collagen, which 
differ from one another in several respects, among 
them the primary sequence of the amino acids compris- 
ing the microfibrils, the number and kinds of cross- 
links, and probably also the detailed composition of the. 
ground substance. Their susceptibilities to different 
kinds of manipulation also differ. It will be important 
to know to which of the four types the cervix conforms, 
so the selection of appropriate agents can proceed in an 
orderly manner. 

Studies of this kind should be continued, and ulti- 
mately some suitable and predictable agent will be 
found to control cervical rigidity in pregnancy, as well 
as in the nonpregnant woman. 

DR. KENNETH R. NISWANDER, Davis, California. Dr. 
Droegemueller and his co-workers have given us a re- 
port today of important work in progress. He has 
pointed out the disturbing reports that have appeared 
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recently Mm the literature suggesting that the risk of 
midtrimester loss of pregnancy is increased in patients 
who have previously undergone induced abortion in 
the first trimester by conventional methods. If this re- 
ported finding is confirmed by subsequent experi- 
ence, i will be very important indeed to seek a 
less traumatic methodology for early termination 
of pregnancy. Acute cervical dilatation comes under 
particular suspicion as a cause of cervical incompe- 
tence aad the resultant loss of pregnancy. It seems 
likely that any abortion method that reduces or elimi- 
nates the need for acute dilatation of the cervix will 
reduce the risk of subsequent loss of pregnancy. 

Minimizing or eliminating the need for acute dilata- 
tion of he cervix might be possible in a number of 
ways. Hulka and colleagues,! for. example, have re- 
ported taat considerably less force is needed for cervi- 
cal dilatztion if Pratt dilators rather than Hegar dilators 
are usec. Perhaps even better dilating instruments can 
be devised. 

It seems reasonable also to believe that slower dila- 
tion of tae cervix might minimize the risk of cervical 
damage. The use of laminaria tents to produce slow 
cervical dilation prior to abortion, for example, may 
very wel. have a substantial impact on reducing sub- 
sequent oerinatal losses in patients undergoing early 
abortion. Hale and Pion? measured the amount of cer- 
vical dilasion procured by the use of the laminaria tent 
in a group of patients scheduled for first-trimester 
abortion. After placement for 18 hours, the average 
cervical dilation at the time of the scheduled abortion 
was 13 mm., with only one of 20 patents having dila- 


tion of only 10 mm. After a four- to five-hour place- - 


ment-of the tent, the minimum dilation noted was 10 
mm., anc many patients had greater dilations. While 
documentation is lacking that slow dilation of the cer- 
vix over a number of hours will decrease the risk of 
midtrimester loss in subsequent pregnancies, the prob- 
ability seems great. 

A third method of reducing the risk of pregnancy 
loss following a previous abortion is illustrated by the 
report of Droegemueller and colleagues. They have 
tested urea, a substance that is thought to disrupt cer- 
tain chemscal bondings in collagen fibers, thus poten- 
tially reducing the strength and resistance of the colla- 
gen tissue They have proceeded very logically in the 
experimert, first demonstrating a decrease in tensile 
strength o` animal collagen following injection of the 
urea into the rat tail tendon, then proceeding to mea- 
sure the e-fect of urea on the collagen of the cervix 
from the extirpated human uterus, and finally search- 
mg for toxic effects of urea injected into the cervix of 
the human uterus immediately preceding hysterec- 
tomy. Them results are encouraging and the work cer- 
tainly shou:d be pursued. 

I would like to ask the authors if there are other 
substances ‘hat they have considered, or are consider- 
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ing, that might, like urea, disrupt the strength of colla- 
gen. I assume that they have thought of hyaluronidase. 
One report of a clinical experiment suggests that 
hyaluronidase injected into the cervix of the gravid 
woman at term may shorten labor, presumably by de- 
creasing cervical resistance.? Since hyaluronidase acts 
on hyaluronic acid, a polysaccharide in the ground 
substance of collagen, and since the strength of con- 
nective tissue is probably related to the collagen content 
per se, hyaluronidase seems an unlikely candidate for 
this purpose. Trypsin denatures protein, but it might 
also destroy tissues other than the collagen. However, it 
is a large molecule and for this reason might not pene- 
trate the cells. Detergents are well-known disrupters of 
proteins, but a detergent might also disrupt the cell 
membrane. There are a number of collagen diseases 
that apparently are due to biochemical defects in the 
collagen. Will a study of any of these diseases disclose 
an enzyme or other substance that might weaken colla- 
gen, making dilatation of the human cervix easier? Asa 
last suggestion, is it possible to inject normal saline at a 
temperature sufficiently higher than body temperature 
to cause disruption of collagen? : 

Dr. Droegemueller and his co-workers have drawn 
our attention to a possible solution to a pressing clinical 
problem. We look forward to future reports on the 
application of their work to the clinical setting. 
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DR. WILLIAM LEDGER, Los Angeles, California. A 
small percentage of normal pregnant women have Clos- 
tridium perfringens as part of their vaginal bacterial flora. 
I wonder if the authors of this paper have any concern 
about a transvaginal injection approach in which tissue 
necrosis may be produced when these organisms are 
present? 

DR. FREDERICK NAFTOLIN, Montreal, Quebec, Cana- 
da. Prompted in great part by Dr. Danforth's prior 
contributions we have investigated the type of collagen 
found in the human cervix. It is composed of types I 
and III and not type II.' 

Can the authors rule out tissue damage and prosta- 
glandin formation as the cause of the cervical changes 
observed? A control injection of saline or blockade of 
prostaglandin formation by materials such as aspirin or 
indomethacin might be helpful in answering these 
questions. 
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DR. DROEGEMUELLER (Closing). Dr. Danforth's con- 
cern about the technique in measuring cervical resis- 
tance was a problem faced in developing the protocol. 
Initially the fundus was amputated to directly visualize 
the depth of dilator penetration. This modification 
created problems in that the cervical canal was dis- 
torted as it was attached to the test equipment. There- 
fore, the dilator was marked to limit the depth of in- 
sertion and to standardize the technique. Nevertheless, 
by using the tapered Pratt dilator a small percentage of 
the total resistance was probably contributed by the 
musculature of the lower part of the myometrium. 
Since depth was controlled it should be a constant fac- 
tor in serial dilatations. 

We could have overcome this obstacle by selecting 
Hegar dilators. Bioengineers prefer the more tapered 
Pratt dilator to secure a mechanical advantage and to 
establish a ratio of radial dilating force to applied lon- 
gitudinal force. 

Regarding the questions on alternative substances 
that will weaken the mechanical characteristics of colla- 
gen, we have studied guanidine. It works in a similar 
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fashion to urea, but its systemic effects were too toxic in 
the animal model. 

Penicillamine and 8-aminopropionitrile are interest- 
ing compounds, and it would be exciting to know if 
they would work. However, if successful they would 
not be so in a time span that would make them clinically 
applicable. 

Collagenases have not been studied because of their 
irreversibility and difficulty in controlling the area into 
which they are injected. We did discuss hyaluronidase. 
Hyaluronidase would digest two components of the 
glycosaminoglycans, and it is postulated that it would 
produce better slippage of the collagen. But once 
again, control would be difficult. 

To answer Dr. Ledger, hopefully we will arrive at a 
concentration of urea that does not produce extensive 
myonecrosis. One can reduce the concentration of urea 
if the temperature of the tissue is increased. 

And last, to Dr. Naftolin's comment, the subject of 
papain received considerable publicity 10 to 15 years 
ago, from Hawaii. If and when I have a sabbatical I will 
go there and study it. 
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The effectiveness of locally applied ethanol in terminatin 
as studied. In a randomized trial ethanol (70 per cent, 


g early pregnancy in cynomolgus monkeys 
1 ml.) or saline (0.9 per cent, 1 ml.) was 


injected extra-amniotically through a sterile blunt-end needle inserted through the cervix into the 

Jterine cavity. Six of seven monkeys receiving ethanol showed vaginal bleeding beginning one or 

"wo days after treatment. With the one failure, alcohol leakage occurred from the Luer-lock needle a 
oint at the time of injection and the amount entering the uterus was unknown. No animal receiving 
saline showed any vaginal bleeding. The six monkeys showing vaginal bleeding were found to have 
»onenlarged or subnormally enlarged uteri one month after treatment. All monkeys subsequently ° 
“esumed menstrual cycles within one year. Three monkeys became pregnant and were delivered at 
‘erm of healthy offspring. Histologic evaluation of uteri from ethanol-treated monkeys revealed 

3ecrosis of decidua and, to a lesser degree, of the placenta one day after injection. The high 

2fficacy of 70 per cent ethanol in inducing endometrial sloughing and the documentation of normal 
subsequent pregnancies in 50 per cent of treated monkeys make this technique worthy of 

eonsideration as a menstrual induction agent in women. (AM. J. OBSTET. GYNECOL. 


.32: 783, 1978.) 


DESPITE RECENT ADVANCES, a need persists for im- 
proved nethods of fertility control that are effective, 
safe. ea.ily administered, and inexpensive. The con- 
tragesta ional activity of a variety of drugs has been 
studied ising a pregnant rat model, and several pro- 
tein deraturants, including ethanol, were found to be 
highiy e fective when injected directly into the uterus 
prior to ‘mplantation.' The effectiveness of ethanol in 
these stuclies combined with its well-described toxicity,” 
antibacterial activitv,? low cost, and widespread avail- 
ability ercouraged us to test this drug for contragesta- 
tional acivity in a primate model. The effectiveness of 
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locally applied ethanol in terminating pregnancy in 
cynomolgus monkeys is the subject of this article. 


Materials and methods 


Cynomolgus monkeys (Macaca fascicularis) were ob- 
tained from Mason Research Laboratories (Worches- 
ter, Massachusetts) or Primate Imports (Port Washing- 
ton, New York). Their diet consisted of Monkey Chow 
(Charles River Breeding Labs, Inc., Wilmington, Mas- 
sachusetts), supplemented with fresh fruit. This species 
was chosen because their cervices are reported to be 
less tortuous than those of other monkeys? and there- 
fore were expected to be traversed more easily by a 
straight needle. All monkeys were individually caged 
except during carefully timed mating periods when a 
male and female were cohabitated. 

Study 1: Accuracy of pregnancy testing. Because 
subsequent studies would involve treating animals early 
in pregnancy, it was necessary to assess our ability to 
diagnose early pregnancy. Following repeated episodes 
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Table I. Accuracy of pregnancy testing by palpation and hemagglutination in the cynomolgus monkey s 





Positive Pregnant? (true +) 
Nonpregnant (false +) 

Negative Pregnant (false —) 
Nonpregnant (true —) 

Inconclusive Pregnant 
Nonpregnant 


Total matings 
tested 










By mCG 
hemagglutination test 








Accuracy Accuracy 
No. of test (9c) No. of test (96) 
11 100 8 100 
0 0 
3 94 5 88 
49 37 
0 l 
0 12 
63 95 63 70 





*Pregnancy test performed between 18 and 23 days after midpoint of cohabitation period. 
+As determined by documented presence of a fetus later in gestation. 


“of cyclic bleeding documented by daily vaginal swabs, 
female animals were mated with proven fertile male 
monkeys. They were cohabitated for eight days begin- 
ning 12 days after the onset of vaginal bleeding. Preg- 
nancy, if it occusred, was counted from the midpoint of 
the cohabitation period. Thus, cohabitation day 5 was 
counted as pregnancy day 1. Between 18 and 23 days 
after the midpoint of the cohabitation period, the 
mated female monkey was subjected to rectal and ab- 
dominal bimanual palpation by an experienced mon- 
key caretaker. At the same time, urine was collected 
from the bladder by urethral catheterization and tested 
for monkey chorionic gonadotropin (mCG) by a hem- 
agglutination inhibition test.*” Pregnancy was later 
confirmed by the presence of a fetus. 

Study 2: Abortifacient efficacy of 70 per cent 
ethanol vs. normal saline. Mated monkeys that were 
designated pregnant by palpation or mCG testing were 
subjected to the study protocol. At 22 to 42 days of 
pregnancy the animal was immobilized with an in- 
tramuscular injection of 4.4 mg. per kilogram of body 
weight of ketamine hydrochloride (Ketaset). A 12 cm. 
long, 18 gauge, sterile, blunt-end stainless steel needle 
was inserted through the cervix into the uterine cavity 
until resistance was encountered. A 1 ml. solution of 
either 70 per cent (volume/volume) ethanol (ethyl al- 
cohol) or 0.9 per cent (weight/volume) saline was in- 
jected. The treatment was randomized and the inves- 
tigator performing the injection was unaware of which 
solution was being administered. The monkeys were 
returned to their cages and observed daily for vaginal 
bleeding. If bleeding occurred, animals were im- 
mobilized with ketamine one month after injection and 
repalpated. Blood samples were taken from a periph- 
eral vein prior to treatment and if bleeding occurred, at 
the time of repalpation, for blood chemistry (sodium 


*Ortho Diagnostics, Inc., Raritan, New Jersey. 


potassium, chloride, urea nitrogen, glucose, CO; con- 
centration) and hematologic evaluations (white and red 
cell counts and hematocrit). Blood samples were ana- 
lyzed at the Division of Clinical Laboratories of The 
Johns Hopkins Hospital. 

Monkeys that demonstrated vaginal bleeding follow- 
ing 70 per cent ethanol administration were followed 
for recurrence of cyclic bleeding and were sub- 
sequently remated as described previously. 

Study 3: Morphology and histology. In à separate 
study, following transcervical insertion of the needle as 
described previously, one pregnant monkey was anes- 
thetized and laparotomized in order to observe the lo- 
cation of the needle. This monkey was also injected 
with 70 per cent ethanol containing indigo carmine dye 
to observe if any ethanol spilled from the Fallopian 
tubes during injection. 

Three other pregnant monkeys were injected with 1 
ml. of 70 per cent ethanol and then subjected to hys- 
terectomy and salpingo-oophorectomy under halo- 
thane anesthesia at one, two, or three days following 
injection. The tissues were fixed in Davison's solution, 
sectioned, and stained with hematoxylin and eosin for 
histologic evaluation. 


Results 

Study 1: Accuracy of pregnancy testing. Following 
63 matings, 14 monkeys became pregnant as docu- 
mented at a later date by the presence of a fetus. Eleven 
were correctly identified as pregnant by palpation and 
eight were correctly identified by urinary mCG preg- 
nancy testing (Table I). There were no false positive 
tests by either method. Thus, for the sample studied, 
positive tests were 100 per cent accurate either by pal- 
pation or by urine mCG testing. Negative tests were 94 
per cent accurate by palpation and 88 per cent accurate 
by mCG testing. Overall, palpation was significantly 
(p < 0.001 by chi-square analysis) more accurate than 








9] — = 
45 ND + 
p75 + + 
15 + + 
p71 + + 
96 + + 
p67 t + 
0.9% saline 

85 — = 
11 + + 
95 + + 
45 ES = 
20 + + 
38 + + 

] + 


*Counted from midpoint of cohabitation period. 
tDays after treatment. 

Not determined. 

Incomplete injection (see text). 


Table III. Blood chemistry analyses before and after treatment with 70 per cent ethanol 
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Pregnancy day 


of injection* 


< 
2 

meee | ere 

o oc | aA A 








Before* 144.8 + 1.1 4.23 + 0.33 106.8 + 0.5 21.6 + 0.5 53.8 + 8.7 24.5 + 1.7 
Aftert 145.7 + 0.4 3.92 + 0.01 106.1 + 0.6 21.2256 43.7 + 6.4 24.3 + 1.0 
N — six in each group. 
*Prior to injection of ethanol. 
“One month after ethanol injection. 
the mCG testing in identifying the presence or absence Table IV. Hematology before and after 70 
oí pregnancy (95 vs. 70 per cent). This difference is per cent ethanol 
accounted for by the large number of inconclusive White blood cell | Red blood cell ERSTA 
mCG tests. count X10? count X10 crit (96) 
Study 2: Abortifacient efficacy of 70 per cent 
ethanol vs. normal saline. Six of the seven monkeys Petone: DOEN eee a pe 
y Aftert 8.7 * 0.8 $3405 ^ $5651.3 


recewing ethanol showed vaginal bleeding, interpreted 
as evidence of endometrial sloughing, beginning one 
or two days after treatment. No animals receiving 
salme showed any vaginal bleeding. These results for 
the two treatment groups are significantly different 
(p =< 0.01) by chi-square analysis. The data are pre- 
sented in Table II. Those monkeys showing vaginal 
bleeding were found to have nonenlarged or subnor- 
mally enlarged uteri at the time of repalpation. Con- 
cerming the one failure following ethanol treatment, 
there was some spillage of ethanol from the Luer-lock 
needle joint of the syringe during the injection and the 
amcunt entering the uterus is unknown. This monkey 
was delivered at term of a healthy newborn monkey. 
Tables III and IV present the blood chemistry and 





N — six in each group. 
*Prior to injection of ethanol. 
tOne month after ethanol injection. 


hematology data from the 70 per cent ethanol-treated 
group. There was no difference between blood values 
before and one month after ethanol treatment. 

All of the six monkeys that aborted following ethanol 
injection have recycled. Three of these subsequently 
became pregnant and were delivered at term of healthy 
offspring. 

Study 3: Morphology and histology. In an effort to 
determine the needle location at the time of injection, a 
needle was inserted transcervically in the manner de- 
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Fig. 1. Placenta and uterus of cynomolgus monkey 24 hours 
after extra-amniotic injection of 1 ml. of 70 per cent ethanol 
directly into the fundal region of the uterus (29 days preg- 
nant): P, two lobes of placenta; 4, necrosis of the decidual 
tissue not underlying the placenta; necrotic tissue does not 
take up stain and appears pale in contrast to normal tissue, B; 
C, normal myometrium. (Original magnification X40.) 


scribed previously followed by laparotomy. By palpa- 
tion of the uterus the needle was located laterally with 
the tip reaching the fundus. Following injection of 1 
ml. of ethanol-indigo carmine dye, no fluid escaped 
through the oviducts. An additional 4 ml. of ethanol- 
indigo carmine dye were then injected but still no fluid 
escaped. However, a severe hyperemic response was 
observed on the surface of the uterus. Pressure in- 
creased within the uterus as evidenced by 3.5 ml. of the 
administered solution re-entering the syringe when 
pressure on the plunger was released. The laparotomy 
was completed and the monkey returned to its cage. 
Vaginal bleeding began the next day, but the animal 
appeared otherwise healthy. 
= Three pregnant monkeys were injected with 70 per 
cent ethanol and subjected to hysterectomy and 
salpingo-oophorectomy one, two, or three days follow- 
ing injection. 

When 70 per cent ethanol was injected, decidual ne- 
crosis was observed in locations that were not underly- 
ing the placenta (Fig. 1). The damage was observed at 
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24 hours after injection. Necrosis was observed in the 
fundal region, the midregion, and the lower uterine 
segment of the endometrium. Some placental damage 
was also observed (Fig. 2). In the second monkey, ob- 
served two days after ethanol injection, a cross section 
of the uterus revealed the presence of a hematoma 
adjacent to the decidua which had no overlying placen- 
tal tissue (Fig. 3). Damage to the decidua appeared 
more extensive than that to placental tissue. 

In the third monkey, the cervix was so tortuous as to 
prevent passage of the needle into the uterine cavity. In 
this case an acorn-tipped needle was placed firmly 
against the cervix and ethanol was injected. No back- 


| ward flow into the vagina was observed. A cross section 


of this specimen on day 3 following injection appeared 
similar to that of the previous monkey in which the 
needle had been inserted fully into the endometrial 
cavity. The ethanol had spread beneath the entire am- 
nion as evidenced by hematoma and decidual necrosis 
in the fundal as well as lower and miduterine regions. 

By microscopic examination, there was no damage to 
the Fallopian tubes or ovaries in the animals at the 
times observed. 


Comment 


Contraception has helped ease population growth in 
some countries? but despite these efforts there is still a 
high incidence of unwanted pregnancies.’ In the 
United States over 1,000,000 legal abortions were per- 
formed in,1976* and the figure is estimated at 30 to 55 
million worldwide.’ 

First-trimester abortions are safer than those per- 
formed in the second trimester." Most pregnancy tests 
are not reliable prior to the sixth week following the 
last menstrual period. With development of more- 
sensitive and specific pregnancy tests, pregnancy may 
be documented as early as three weeks,'' allowing for 
early pregnancy termination if desired. Menstrual ex- 
traction has been used in procedures performed be- 
tween four and six weeks of gestation but the proce- 
dure requires skilled professionals." The failure rate 
varies greatly between countries and may be related to 
professional training. An infection rate of up to 4.8 
per cent has been reported. A chemical method for 
menstrual induction may avoid the potential of cervical 
trauma and uterine perforation and should be less ex- 
pensive than a surgical procedure. Intrauterine pros- 
taglandins? and analogues!5 have been used success- 
fully for menstrual induction, but because of associated 
pain, acceptance may be limited. | 

While the efficacy of use of ethanol in the rat was 
seen only when injected prior to implantation, not 








Fig. 2. Placenta and uterus of same monkey as in Fig. 1: 4, damaged placenta; B, normal placenta. 


(Original magnification x40.) 


posumplantation,' this did not dissuade the investiga- 
tionsof the drug after implantation in the primate. The 
same study in rats revealed use of hypertonic urea and 
prostaglandin Fz to be ineffective after implantation, 
leaving uncertain the direct extrapolation from the rat 
to the primate model since both those compounds are 
known postimplantation abortifacients in women. Low 
coneeption rates, limited number of monkeys, and in- 
ability to test for pregnancy prior to implantation pre- 
vented us from testing the effect of ethanol that early 
in gestation. 

Ethanol has been shown to induce midtrimester 
abortions in women," but was less effective than saline. 
For this procedure, amniotic fluid was withdrawn and 
replaced by ethanol by a procedure similar to that for 
saline induction. 

The present study suggests that menstrual regula- 
tion might be effected by a simple intrauterine injec- 
tion of ethanol. The procedure is inexpensive, and in 
monkeys it has been demonstrated to be effective and 
reversible. In addition, ethanol toxicity has been stud- 
ied extensively.” Since ethanol is used as an antibacte- 
rial agent? it might be expected to produce a low inci- 
dence of infection. Systemic ethanol has been used 
safely in pregnant women to delay labor.!* 

In the present study, six of seven monkeys receiving 


- 


1 ml. of 70 per cent ethanol by the transcervical route 
showed vaginal bleeding within 48 hours, the exception 
being one animal in which the amount of ethanol ac- 
tually injected was questionable. That the abortifacient 
effect was due to the ethanol and not the trauma of 
immobilization or needle insertion was documented by 
the absence of vaginal bleeding in animals receiving 
injections of normal saline. At time of injection of the 
test substance, the fetal placenta was well developed, 
was bilobate, and occupied the anterior and posterior 
uterine walls. The fetus at this time measured approx- 
imately 5 mm. in crown-rump length. The cervical 
canal was convoluted with several blind branches. 
Usually, the canal was easily traversed with a straight 
blunt-end needle. It appeared that once past the cervix, 
the needle took the path of least resistance and slid 
beneath the amnion in the lateral region of the uterus, 
where there was no placenta, and continued sliding 
along the endometrial surface until it encountered the 
fundus. 

Following injection of 70 per cent ethanol, there ap- 
peared to be immediate tissue necrosis of the surface 
endometrium in regions that were not covered by 
placenta. The damage was seen in all regions of the 
uterus whether the injection site was at the fundal or 
cervical end of the uterus and indicated that the 
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also but the damage did not appear to be as extensive as 
in the endometrium. This may be because the amnion 
adheres more strongly to the placenta than to the de- 
cidua, impeding the suffusion of alcohol to these sites. 
While vaginal bleeding continued for an average of six 
days, no fetal tissue was grossly observable in the dis- 
charge. Apparently the necrotic tissue was autolyzed 
prior to discharge. 

In the animal injected with ethanol before lapa- 
rotomy, no spillage was seen in the tube despite the fact 
that an éxcess amount was injected. The reason for this 
is unclear. However, no histologic damage was noted in 
either the tubes or ovaries of the three monkeys sub- 
jected to hysterectomy and salpingo-oophorectomy. 

The endometrial damage appeared to be reversible 


Es as indicated by the fact that all six of the ethanol- 
E aborted monkeys recycled and three became pregnant 
bc within the year and were subsequently delivered of 
AS healthy term fetuses. This is further supported by a 
E. preliminary study in nonpregnant rhesus monkeys that 
k received intrauterine injections of ethanol. Histologic 
3 observation of the endometrium revealed repair be- 
E. ginning at one week with normal endometrium seen at 
a one month following injection. 











Fig. 3. Placenta (P) and uterus of cynomolgus monkey 48 
hours after extra-amnioic injection of 1 ml. of 70 per cent 
ethanol directly into the fundal region of the uterus (28 days 
pregnant): 4, hematoma; B, endometrium; C, myometrium. 
(Original magnification X40.) 


ethanol had spread between the fetal membranes and 
the endometrium for the entire length of the endome- 
trial cavity. There was some placental necrosis observed 


The high efficacy of 70 per cent ethanol in inducing 
endometrial sloughing in monkeys and the documen- 
tation of normal subsequent pregnancies in 50 per cent 
of those animals make this technique worthy of consid- 
eration as a menstrual induction agent in women. 


The authors express their appreciation to Patricia 
Gottal for her aid in preparing this manuscript. 
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Discussion 

Dr. LAWRENCE L. HESTER, JR., Charleston, South 
Carolina J. Murdoch Ritchie! stated that the irritant 
action of alcohol on the mucosa is particularly marked. 
Strong eoncentrations may produce considerable in- 
Hammaton. Thus, the question that must be answered 
is: "Boe: 70 per cert ethanol injected into the endome- 
trial cav&y cause permanent damage to the endometri- 
um?” I eould not fmd any statements in the literature 
describirg the effects of 70 per cent ethanol on the 
endometrium, myometrium, or endosalpinx. The au- 
thors suggest that no permanent damage occurs, but 
more studies are needed to confirm this fact. It would 
be usefur to histologically study the pregnant monkeys’ 
uteri at. hree- to five-day intervals between day 5 and 
day 28 zfter injection of 70 per cent alcohol into the 
endome-rial cavity. These studies would help confirm 
the author's statement that the endometrial damage 
appears reversible. Although all six of the ethanol- 
aborted monkeys recycled and three became pregnant 
within the year, there were three, or 50 per cent, that 
did not become pregnant. Did pregnancy occur later in 
these three monkeys or was there a permanent 
ethanol-mduced sterility? 

Next, does 70 per cent ethanol injected into the en- 
dosaipin« cause permanent damage? The chapter on 
ethyl alcehol in the textbook by Goodman and Gillman! 
suggests that permanent damage is likely but no studies 
have been done to confirm or refute this. Dr. Dubin 
and his colleagues tried to inject ethanol-indigo car- 
mine dy» under pressure via the endometrial cavity 
into the oviducts. No escape into the Fallopian tubes 
was seer; however, a severe hyperemic response was 
noted or the surface of the uterus. Were the oviducts 
blocked »y the decidual reaction in the endometrium? 
Hysterosilpingograms inadvertently performed on 10 
women =2arly in pregnancy, days 14 to 26 of the 
menstrual cycle, were reported as normal in six pa- 
tients with tubal patency.? It is interesting that none of 
the patients aborted following the procedure. The lit- 
erature -eveals no evidence as to when the human 
oviducts are occluded by the decidual reaction occur- 
ring in tae endometrium. If the 70 per cent ethanol 
were int-oduced into the endometrial cavity early in 
pregnan- y, prior to day 21 following conception, could 
it not escape into the oviducts and cause permanent 
damage? Do we know when the decidual reaction in the 
monkey’: endometrium causes tubal occlusion? These 
are impertant questions that must be answered and 
perhaps hey can be by the authors. 
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17. Gomel, V., and Carpenter, C. W.: Induction of mid- 
trimester abortion with intrauterine alcohol, Obstet. 
Gynecol. 41: 455, 1973. 

18. Fuchs, F., Fuchs, A. R., Poblete, V. F., and Risk, A.: Effect 
of alcohol on threatened premature labor, Am. J. OBSTET. 
GYNECOL. 99: 627, 1967. 


How does the intrauterine injection of 70 per cent 
ethanol result in an abortion? The authors demon- 
strate decidual necrosis and an adjacent hematoma but 
little damage to the amnion and placenta. They state, 
"While vaginal bleeding continued for an average of six 
days, no fetal tissue was grossly observable in the dis- 
charge. Apparently the necrotic tissue was autolyzed 
prior to discharge." Studies on the injected uterus, as 
previously suggested, could clarify this point. Perhaps 
the authors have studied additional monkeys’ uteri and, 
can inform us as to whether the products of conception 
are autolyzed or are, on occasion, aborted. Also, if the 
pregnancy is past 42 days (six weeks) is 70 per cent 
ethanol effective? Does the effectiveness of ethanol 
as an abortifacient vary inversely with*the duration of 
gestation? 

The authors are to be congratulated upon their ef- 
forts to develop an inexpensive, effective, easy-to- 
administer, and safe method of menstrual regulation, 
or therapeutic interruption of pregnancy. I wish them 
well in their future efforts, and we await further 
reports. 
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DR. FREDERICK ZUSPAN, Columbus, Ohio. May I ask 
you a rather simple question— why did you choose 70 
per cent ethanol instead of 90, or 50, or 20 per cent? 

If by chance the abortion does not occur, what effect 
would there be upon the developing fetus? 

If the method of action had to do with decidual ne- 
crosis, is there a liberation of prostaglandin from the 
decidua that causes the abortion? 

DR. DUBIN (Closing). Since presenting this paper to 
the Society, the following studies in women have been 
done. Under approval of the Food and Drug 
Administration/Investigational New Drugs and after 
obtaining informed consent, ethanol injections have 
been carried out in nonpregnant patients hospitalized 
for hysterectomy. Indication for hysterectomy did not 
include pathology of the uterus. Three such patients 
have been studied. One received 9 ml. of 35 per cent 
ethanol followed by hysterectomy one hour after injec- 
tion; another received 2 ml. of 35 per cent ethanol and 
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was hysterectomized 24 hours after injection. A third 
received 2 ml. of 70 per cent ethanol and was hysterec- 
tomized one hour after injection. One patient receiving 
35 per cent ethanol described a tingling sensation in 
the vagina, while the two others did not describe any 
unusual sensation. In all three patients histologic 
findings revealed superficial necrosis of the endome- 
trium, and there was no alteration in tubal mucosa. 
Whether ethanol could ever cause permanent dam- 
age we of course cannot answer at this moment. It does 
seem likely that in some patient, at some time, ethanol 
will leak into the tubes. I think that an experiment in 
which ethanol is placed directly on the tube and then 
examined at timed intervals afterward is important; 
this has not been done as yet. 
Why the ethanol does not spill into the tube, I do not 
know. In one study, after hysterectomy we injected 
, various volumes of ethanol through the cervical end of 
fresh nonpregnant uteri to determine at which volume 
ethanol would spill into the tube. We injected 5 ml. of 
ethanol into one uterus and no spillage was seen. In 
another uterus spillage was seen with as little as 1 ml. So 
I think that thére is a real possibility that ethanol can 
spill into the tube. Whether the monkeys that did not 
conceive (50 per cent) are permanently sterile, we can- 
not say. 
In the article, we mention the first incidence of bleed- 
ing following ethanol administration to the monkeys. 


December 1, 1978 
Am. J. Obstet. Gynecol. 


Actually this is not the whole story, and I think it is 
important that we mention that in several of the ani- 
mals bleeding occurred on several occasions during the 
first month, and probably at least some of this bleeding 
is in response to the ethanol. Some of the later bleeding 
might be construed as cyclic bleeding. The longest time 
before cyclic bleeding recurred was 95 days after the 
injection. 

It has been suggested that we look at histology from 
day 5 to day 28 at three-day intervals following admin- 
istration of ethanol. This, in fact, would be nice; how- 
ever, it should be mentioned that it is fairly difficult to 
purposefully impregnate these animals, especially in 
the manner described—that is, by timed cohabitation 
periods. Also, there is great expense involved when the 
uterus is removed from an animal, though I agree 
doing this would provide some important data. 

Are the products of conception ever not autolyzed? 
We have not been able to see any tissue in the discharge 
from any of our ethanol-injected monkeys. 

Does necrosis of the tissue cause liberation of pros- 
taglandin? We do not know. We are currently looking 
at other protein denaturants and collecting blood for 
this purpose. However, whatever the results, the in- 
terpretation would be difficult. That is, if there are 
changes in prostaglandins, are they the mechanism of 
the abortion or are they just coincident with the de- 
struction of the tissue? 
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An effective 


nonhormonal contraceptive 
answers these concerns: 


“Tm worried about “I can’t use 


taking the pill." an IUD.” 





"The diaphragm is just 


too much trouble." 


If she finds her contraceptive difficult—or 
feels it might be dangerous—she may not use 
it. That’s probably why an increasing 
number of physicians are recommending 
ENCARE OVAL. So simple, it actually 
encourages the regular use necessary for 
effectiveness. And ENCARE OVAL is free 
from systemic side effects. 


A new level of convenience 
ENCARE OVAL is smooth and small 
for quick, easy insertion without applicators 
or devices. Each oval is individually packaged 
for discreet portability. Spermicidal protection 
occurs ten minutes after insertion and lasts 
for one hour. Because ENCARE OVAL 
may be inserted in advance, it need not be 
interruptive. 


A high level of effectiveness 

ENCARE OVAL contains a premea- 
sured dose of the potent spermicide nonoxy- 
nol 9 to immobilize sperm on contact. 
Introduced into the vagina as a solid insert, 
the oval gently effervesces in situ, dispersing 
a spermicidal foam across the cervical os. 
This provides highly reliable spermicidal pro- 
tection against pregnancy, when properly 
used. However, no contraceptive method 
provides an absolute guarantee against 
becoming pregnant. 


For all her fertile years 
Since ENCARE OVAL contains no hor- 
mones, it does not disrupt body chemistry. 
That's why it is a rational alternative when 
contraceptive choice is influenced by health. 
age or maturity of patient. For patients in 
whom pregnancy is contraindicated or poses 
a special risk, the contraceptive program 
should be individualized by the physician. 
As ENCARE OVAL effervesces there 
may be some sensation of warmth; however, 
this should not be a cause for concern. Burn- 
ing and/or irritation of the vagina 
or penis has been reported in a 
limited number of users of 
vaginal contraceptives con- 
taining nonoxynol 9, including 
ENCARE OVAL. If this 
occurs, product use should be 
discontinued. 


ME Eaton-Merz Laboratories, Inc: 


Distributed by Eaton-Merz Laboratories. Inc. 
Manufactured by Norwich-Eaton Pharmaceuticals 
Division of Morton-Norwich Products. Inc.. 
Norwich, N.Y. 13815 
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TRADEMARK 





m ; 
(miconazole nitrate 2%) — - 
Description MONISTAT 7 Vaginal Cream (miconazole 
nitrate 2%) is a water-miscible, white cream *containipg 
as the active ingredient, 296 miconazole nitrate, 1-[2, 
4-dichloro-B-(2, 4-dichlorobenzyloxy) phenethyl] imida- 
zole nitrate. 

Actions MONISTAT 7 Vaginal Cream exhibits fungicidal 
activity in vitro against species of the genus Candida. The 
pharmacologic mode of action is unknown. 
Indications MONISTAT 7 Vaginal Cream is indicated for 
the local treatment of vulvovaginal candidiasis (moniliasis). 
As MONISTAT 7 Vaginal Cream is effective only for can- 
didal vulvovaginitis, the diagnosis should be confirmed by 
KOH smears and/or cultures. Other pathogens commonly 
associated with vulvovaginitis (Trichomonas and 
Haemophilus vaginalis) should be ruled out by appropri- 
ate laboratory methods. MONISTAT 7 is effective in both 
pregnant and non-pregnant women, as well as in women 
dr taking oral contraceptives. (See Precautions.) 
Invited: fontis Patients known to be hypersensitive to 
is drug. 
Precautions General: Discontinue drug if sensitization or 
irritation is reported during use. Laboratory Tests: If there is 
a lack of response to MONISTAT 7, appropriate microbio- 
logical studies should be repeoted to confirm the diagnosis 
and rule out other pathogens. 
Pregnancy: Since MONISTAT is absorbed in small amounts 
from the human vagina, it should be used in the first tri- 
mester of pregnancy only when the physician considers it 
essential to the welfare of the patient. Clinical studies, dur- 
ing which MONISTAT was used for 14 days, included 209 
pregnant patients. Follow-up reports now available in 1 17 
of these patients reveal no adverse effects or complications 
attributable to MONISTAT therapy in infants born to these 
women. 
Adverse reactions During clinical studies with 
MONISTAT for a 14-day regimen, 39 of the 528 patients 
(7.4%) treated with MONISTAT reported complaints dur- 
ing therapy that were possibly drug-related. Most com- 
plaints were reported during the first week of therapy. 
Vulvovaginal burning, itching or irritation occurred in 
6.6%, while other complaints such as vaginal burning, 
pelvic cramps, hives, skin rash and headache occurred 
rarely ‘(each less than 0.2% patient incidence). The 
therapy-related dropout rate was 0.9%. 
Clinical Statistical analysis of randomized clinical trials, 


Group Health Plan of Minneapolis/St. 
Paul: a respected, growing, 20 year old 
multispecialty group serving over 
100,000 people in one of America’s 
leading metropolitan areas seeks board 
eligible associates in Ob/Gyn for July of 
1979. Curriculum vitae and references 


J. W. Harkness, M.D. 
2500 Como Avenue 
St. Paul, Minnesota 55108 
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conducted to determine the shortest effective course of 
therapy with MONISTAT, demonstrates that a regimen of 
seven or more days has a cure rate equivolent to the 14- 
day regimen. The graphic representation of this conclusion 
plots days of therapy versus cure rates. The solid line rep- 
resents the mean therapeutic cure rate and the shaded 
area represents the 9596 confidence interval. 





K 2468101021 
Days of Therapy 

Dosage and administration One applicatorful is 
administered intravaginally once daily ot bedtime for 
seven days. Course of therapy may be repeoted after 
other pathogens have been ruled out by appropriate 
smears and cultures. 
Supplied MONISTAT 7 Vaginal Cream is available in 
1.66 oz. (47 g) tubes with ORTHO* Measured-Dose ` 
Applicator. MONISTAT Cream (miconazole nitrate 296) is 
a development of Ortho Pharmaceutical Corporation and 
Janssen Pharmaceutica, Belgium. 
* Trodemark 
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-igh cure rates in only 7 nights Just one applicatorful 
ot MONISTAT 7 Vaginal Cream, every night, for just 7 nights, produces 


iignitieanf*y high cure rates in both pregnant} and non-pregnant patients. 
-ured patients -emained symptom-free with negative cultures throughout 
e menstrual cycle, i.e., 30 days after completion of therapy. 


o, E E 

reatar convenience, better compliance 

The snort, simple regimen of MONISTAT 7 Vaginal Cream is convenient, 
asy to comply with, and well-accepted by most women. 


Available as a vaginal cream MONISTAT 7 Vaginal Cream 
apidły disperses to provide intimate contact with infected tissues. 
\ddifionaly, a vaginal cream is the most frequently prescribed dosage form. 
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MONISTAT 7 Vaginal Cream may be used in second and third trimester patients. 


tewever, in irst trimester patients, it should only be used when the physician con- 
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YOU SELECT THE 
DIRECTION OF HER 
ORAL CONTRACEPTIVE 

DOSAGE 


For almost complete effectiveness 
. and predictable cycle control 


LOWER DOSE 


OVCON-35 


21 peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 


Carefully developed lower dose oral contraceptive’ 

* contains ethiny! estradiol — the preferred estrogen for sub-50 mcg. 
corrbinations 

* lowest norethindrone content of any combination oral contraceptive 

e protection rate of 98.4% (method effectiveness) 

e low incidence of common estrogenic and progestogenic side effects 


OVCON-35...the trend setter in lower dose oral contraception 
Mead [oie PHARMACEUTICAL DIVISION 


1. Data onríiie, Mead Johnsor Pharmaceutical Division. 


Please see following pace for brief summary of prescribing information. v 
4 51 









Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
tons: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein throm- 
bophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 4) Known or 
Suspected carcinoma of the breast. 5) Known or Suspected estrogen dependent neoplasia. 
pL agms abnormal genital bleeding. 7) Known or suspected pregnancy. 

arnings: 









Cigarette smoking increases the risk of serious cardiovascular side effects from oral con- 
traceptive use. Women who use oral contraceptives should be strongly advised not to 
smoke. Use of oral contraceptives is associated with increased risk of several serious con- 
ditions, including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, hypertension. Practitioners prescribing oral contraceptives should be 
familiar with the following information relating to these risks. 


1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thromboembolic and 
_ thrombotic disease associated with the use of oral Contraceptives is well established. Three principal 
Studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies esti- 
_ Mate that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. In a Study of cerebrovascular disorders in women with and without 
- predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 
-nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conducted in the 
United Kingdom found that the greater the number of underlying risk factors for coronary artery dis- 
ease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. In terms of relative risk, it has been estimated that oral contraceptive users who do not smoke 
(smoking considered a major predisposing condition to myocardial infarction) are about twice as likely 
to have a fatal myocardial infarction compared to nonusers who do not smoke. Oral contraceptive users 
who smoke have about a 5-fold increased risk of fatal infarction compared to users who do not smoke 
~ but about a 10- to 12-fold increased risk compared to nonusers who do not smoke. The amount of 
... Smoking is a very important factor. British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives; 
preparations containing 100 mcg. Qf more of estrogen were associated with a higher risk of throm- 
... boembolism than those containing 50-80 mcg. of estrogen. The relative risk of thromboembolic dis- 
ease associated with progestin-only oral contraceptives has not been determined. Cases of throm- 

.. boembolic disease have been reported in women using progestin-only products, and they should not be 

|... presumed to be risk-free. The overall excess mortality rate annually from circulatory diseases for oral 
Contraceptive users was estimated to be 20 per 100,000 (ages 15-35, 5/100,000: ages 35-44, 
33/100,000 ages 45-49, 140/100,000), the risk being concentrated in older women, in those with a 
long duration of use, and in cigarette smokers. The highest risk was found in heavy cigarette smokers 
(I5 or more cigarettes per day) who used oral contraceptives and were aged 40 or older. Women who 
= smoke should be advised not to use oral contraceptives. The use of oral contraceptives in women over 
— . age 40 with other risk factors is not recommended. The mortality associated with all of the methods of 
birth control is low compared to the risk of childbirth, with the exception of oral contraceptive users 
who smoke and are over age 40. The lowest mortality is associated with the condom or diaphragm 
~ backed up by early abortion. The risk of thromboembolic and thrombotic disease associated with oral 
.. Contraceptives increases with age after approximately age 30 and for myocardial infarction is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, 
. . and especially by cigarette smoking. The physician and the patient should be alert to the earliest 
= manifestations of thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embo- 
.. lism, cerebrovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis). 
- Should any of these occur or be suspected, the drug should be discontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with an 
increased risk of thromboembolism or prolonged immobilization. 2) Ocu/ar Lesions. There have been re- 
~ ports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of 
= Gral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, partial or 
= . complete loss of vision; sudden onset of proptosis or diplopia: papilledema; or retinal vascular lesions, 
. and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. Long term administra- 
_ tion of either natural or synthetic estrogen in certain animal species increases the frequency of car- 
- . Cinoma of the breast, cervix, vagina and liver. In humans, one study investigated the first 21 cases of 
-endometrial adenocarcinoma in women on oral contraceptives reported to a registry. Of those women 
— . without predisposing risk factors for this disease, nearly all occurred in women who had used a se- 
= quential oral contraceptive. No evidence has been reported suggesting an increased risk of endometrial 
. Cancer in users of conventional combination or progestin-only oral contraceptives. No increase in 

- breast cancer in women taking oral contraceptives has been reported although one study reported an 
- increased risk of breast cancer in subgroups of women treated using oral contraceptives with docu- 
.. mented benign breast disease. Thereis at present no confirmed evidence from human studies of an in- 
- . creased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women tak- 
- . ing oral contraceptives is essential. In all cases of undiagnosed persistent or recurrent abnormal 
-. vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with 
~ a strong family history of breast cancer or who have breast nodules, fibrocystic disease or abnormal 
mammograms should be monitored with particular care if they elect to use oral contraceptives. 
4) Hepatic Adenoma. Benign hepatic adenomas have been found to be associated with the use of oral 
- „Contraceptives. One study reported a higher risk associated with oral contraceptive formulations with 
... high hormonal potency. Although benign and rare, hepatic adenomas may rupture and may cause death 
- . through intra-abdominal hemorrhage. This has been reported in short term as well as long term users 
of oral contraceptives. Two studies relate the risk with duration of contraceptive use, the risk being 
... much greater after 4 or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it 
. . Should be considered in women presenting abdominal pain and tenderness, abdominal mass, or shock. 
- .. A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
.. relationship of these drugs to this type of malignancy is not known at this time. 5) Use in Pregnancy, 
Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnormalities have been reported 
.. to occur in the offspring of women who have taken progestogens and/or estrogens during pregnancy. 
. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
-increased risk of developing inlater life a form of vaginal or cervical cancer that is ordinarily extremely 
. rare. A high percentage of such exposed women (30% to 90%) have been found to have epithelial 
. . changes of the vagina and cervix. Although these changes are histologically benign it is not known 
whether this condition is a precursor of vaginal malignancy. Male children so exposed may develop ab- 
normalities of the urogenital tract. Similar data are not available with the use of other estrogens but it 
cannot be presumed that they would not induce similar changes. The data suggest that the risk of limb 
. «reduction defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female 
mex hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion. 
— . There is considerable evidence that estrogens are ineffective for these indications and there is no evi- 
~ dence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomdl aberrations have been reported in women who become pregnant soon after ceasing oral 

a ntraceptive therapy. Embryos with these anomalies are virtually always spontaneously aborted. 
hether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stop- 

ping oral contraceptives is unknown. It is recommended that for any patient who has missed two con- 
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secutive periods, pregnancy should be ruled out before continuing the contraceptive regimen. If the pa- 
tient has not adhered to the prescribed schedule, the possibility of pregnancy should be considered at 


the time of the first missed period and further use of oral contraceptives should be withheld until preg- _ 
nancy has been ruled out. If pregnancy is confirmed the patient should be apprised of the potential ` 


risks to the fetus and the advisability of pregnancy continuation should be discussed in light of these 
risks. It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting tc 
conceive. Many clinicians recommend three months. Administration of progestin-only or progestin- 
estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy 
6) Gal! Bladder Disease. Studies have reported an increased risk of surgically confirmed gallbladder 
disease appearing after one year of oral contraceptive use and doubling of the risk after 4 or 5 years of 
use. 7) Carbohydrate and Lipid Metabolic Effects. A decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic pa- 
tients should be carefully observed while receiving oral contraceptives. Increased serum levels of 
triglycerides and total phospholipids have been observed in oral contraceptive users. The clinical sig- 
nificance of this observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood 
pressure has been reported in women receiving oral contraceptives. The prevalence of hypertension in 
oral contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the re- 
ported prevalence in the first year. Women who previously had hypertension during pregnancy may be 
more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. The 
onset or exacerbation of migraine or development of headache of 2 new pattern which is recurrent, per- 
sistent or severe, requires discontinuation of oral contraceptives and investigation of the cause. 
10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent reasons for 
patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleed- 
ing from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recur- 
rent abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out preg- 
nancy or malignancy. If pathology has been excluded, time or change to another formulation may solve 
the problem. Changing to an oral contraceptive with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk 
of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or 
young women without regular cycles may have a tendency to remain anovulatory or to become amenor- 
rheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. 
Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. However, in oral con- 
traceptive failures, the ratio of ectopic to intrauterine pregnancies is higher than in women not using 
oral contraceptives since the drugs are more effective in preventing intrauterine rather than ectopic 
pregnancy. The higher ectopic-intrauterine ratio has been reported with both combination products and 
progestin-only oral contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of mothers receiving these drugs. The long-range effect 
to the nursing infant cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 
traceptives should not be prescribed for longer than 1 year without another physical examination being 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral con- 
traceptives may cause some degree of fluid retention, conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma re- 
quire careful observation. 5) Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in 
any patient receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with caution in 
Such patients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. The clinical significance of this is yet to be deter- 
mined. 8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate 
Subsequent pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral 
contraceptive therapy when relevant specimens are submitted. 10) Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased anti- 
thrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting 
the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and 
has been made available for distribution by the pharmacist. 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with barbitu- 
rates, phenylbutazone, phenytoin sodium and ampicillin. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 
thrombosis, cerebral hemorrhage, hypertension, gall bladder disease. congenital anomalies. There is 
evidence of an association between the following conditions and the use of oral contraceptives, 
although additional confirmatory studies are needed: Mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have 
been reported in patients receiving oral contraceptives and are believed to be drug related: Nausea 
and/or vomiting, usually the most common adverse reactions, occur in approximately 1096 or less of 
patients curing the first cycle (Other reactions, as a general rule, are seen much less frequently or only 
occasionally); gastrointestinal symptoms (such as abdominal cramps and bloating); breakthrough 
bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and after treatment; 
temporary infertility after discontinuance of treatment; edema; chloasma or melasma which may per- 
sist; breast changes (tenderness, enlargement, and secretion); change in weight (increase or 
decrease); change in cervical erosion and cervical secretion: possible diminution in lactation when 
given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. The follow- 
ing adverse reactions have been reported in users of oral contraceptives, and the association has been 
neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact lenses, change in 
corneal curvature (steepening), cataracts, changes in libido, chorea, changes in appetite, cystitis-like 
syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 

Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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Clinical significance of fetal heart rate 


patterns during labor 


V. Variable decelerations 


EUIS A. CIBILS, M.D.* 
Chicago, Illinois 


Among a large series of high-risk patients who had direct electronic monitoring, 330 fetuses 

presented "variable" decelerations and 598 had no decelerations. Among those with variable 

decelerations, there were 18 who presented such associated fetal heart rate (FHR) alterations as 

tachycardia, fixed baseline, and slow recovery (“hypoxic components"). The fetal outcome, as well 

as the characteristics of FHR patterns, were compared among the three groups. Baseline changes . 
were significantly higher among pure variable decelerations and still higher among those having 


variable decelerations with hypoxic components. Likewise, one- and five-minute Apgar scores were 


sienificantly lower in that order. Only 4 per cent with no decelerations had clinical fetal distress while 

238 per cent with variable decelerations and 78 per cent of those with variable and hypoxic 

components had distress. Neonatal death was higher among groups with variable decelerations. E 

Premature rupture of membranes seemed to be the only clearly different (and probably influencing) 

clirical condition, being higher among the group with variable decelerations. Variable decelerations 

("cord patterns") are associated with a relatively high rate of depressed infants. This problem is . 
much worse when elements characteristic of hypoxia are identified in FHR tracings. The degree of 

drco in FHR frequency is not among those elements so identified. It is thus possible to prevent 

significant fetal deterioration by meticulous analysis of FHR tracings and active management when 

"lat?" components are identified on variable decelerations. (AM. J. OBSTET. GYNECOL. 132: 791, 


19378.) 


THE RELATIVELY HIGH INCIDENCE Of labors that 
evolve with the umbilical cord wound around the fe- 
tal neck or limbs varies according to the patient popu- 
lation studsed. It varies from 12 per cent? to 29 per 
cent’ * ane up to 36 per cent.” When the patients are 
grouped according to special categories, the incidence 
may be markedly altered: Among the labors occurring 
im patients ef less than 37 weeks’ gestation, we found a 
47 per cent incidence of “cord problems.” The stan- 
dard textbooks quote a still high, but lower, incidence, 
between 15 and 20 per cent. Therefore, it is a very 
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important clinical problem that requires the full atten- 
tion of the clinicians. The advent of continuous fetal 
heart rate (FHR) and uterine contraction (UC) monitor- 
ing has greatly contributed to the understanding of 
some pathophysiologic phenomena that occur during 
labor. Among them, the so-called “variable decelera- 
tions” have been ascribed by Hon and Quilligan'* '* !6 
to transient compressions of the umbilical cord, coinci- 
dent with uterine contractions. Their observations have 
been confirmed by others,* even though they may have 
labeled the changes with a different name (“umbilical 
dip”); their interpretations have been based on the 
studies originally conducted by Barcroft? several de- 
cades ago. Lee and associates! and Goodlin and Lowe"! 
have postulated that accelerations of the fetal heart rate 
(FHR) foretell the presence of cord complications, an 
observation confirmed by our studies.? This hypothesis 
was analyzed in detail by James and associates? in ani- 
mal studies and fully confirmed. 

In view of the clinical importance and the potential 
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Fig. 1. Representative patterns of variable decelerations. On the left, under sMALL are shown one deep, 
: V-shaped deceleration, blunting an episode of acceleration, and one which could be labeled "early." 
A In the same case, later on a deep, U-shaped deceleration was recorded, starting with the ascent of the 
contraction, lasting about 45 seconds, and followed by a very rapid recovery when the relaxation of 
the uterus was in progress; what seems to represent the descending part of an acceleration completes 
the cycle. The next two are similar in profile but are of a different degree and triggered by contrac- 
tidns of unequal intensity. All returned to the normal pre-existing baseline with rapid oscillations. 
The last one, on the right, started with a tachycardic and fixed baseline at the beginning of the 
contraction; the rapid, deep fall bottommed for one minute, followed (when the relaxation was 
: almost complete) by a slow recovery, which took two minutes to complete. This latter part is charac- 
teristic of late decelerations and is the reason for labeling these as variable-late (V-L) or "with a 
hypoxic component." 
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Fig. 2. Continuous recording of 52 minutes of uterine contractions and FHR recordings at 37 weeks’ 
gestation in an enhanced labor. Note the numerous small variable decelerations recorded and the 
baseline of normal average frequency, intermittently interrupted by episodes of a saltatory pattern. 
A normal infant was delivered with one loose loop of cord around the neck. The infant weighed 
2,740 grams and had Apgar scores of 9 and 10. In this and subsequent tracings the scales are shown 
in the ordinates, and the time, in the abscissa, is one minute between the heavy vertical lines. 
problems brought about by compressions of the umbil- sented changes compatible with the classical description 
ical cord during labor, it was decided to analyze the by Hon and Quilligan'* !5 of “variable” decelerations. 
material accumulated in the Fetal-Maternal Medicine Furthermore, 18 cases where the variable decelerations 
Section of the Chicago Lying-in Hospital. clearly had components of late decelerations in their 
recovery period were labeled "variable with hypoxic 
Material and methods components." All of these cases had "cord problems" as 
From a population of 1,304 patients previously ana- previously defined.? These two types of variable decel- 
lyzed for other types of alterations of FHR, 312 pre- erations are illustrated in Fig. 1 where their similarities | | 
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Fig. 3. UC and FHR recordings of a multiparous patient at 36 weeks’ gestation; labor was induced 
because of premature rupture of the membranes. The top tracing, a 50 minute recording of the 
middle first stage, shows large variable decelerations dropping to less than 60 per minute with good 
recovery to a normal oscillating baseline. The bottom tracing shows the last 50 minutes of the same 
pattern, and delivery, at the arrow, of a 2,100 gram infant, Apgar scores of 9 and 10, with one loop of 


cord around the neck. 


Table I. Quantitative clinical data in cases with no decelerations (598 cases) and variable decelerations 
(312 cases) 









Parameter decelerations 

Pasient’s age (yr.) © 22.8 
Gestational age (wk.) 39.4 
‘Duration (minutes) 252 
. Nc. of contractions 87 
Ne. of decelerations - 
 Apgar score, | minute 8.1 
Apgar score, 5 minutes 9.5 
Feral weight (grams) 3,236 
Placental weight (grams) CI WES 
Fetoplacental ratio | 52 






Variable 


decelerations S.E. P 
24.4 0.44 «0.001 
38.6 0.17 «0.001 

223 11.5 «0.025 
75 4.1 «0.01 
39 E - 
7.5 0.11 «0.001 
9.2 0.8 «0.001 
2,988 42.5 «0.001 
591 9.6 «0.001 
5.2 0.62 - 





and differences can be clearly appreciated. Finally, a 
group of 598 cases without decelerations was used for 
comparison with the groups with variable decelera- 
tons. The maternal clinical conditions, fetal outcome, 


and base-ine FHR alterations were compared in order 
|. to ascertain whether changes previously found to be of 


very sign«ficant clinical value? ° were also of important 
prognostic value when there were cord problems man- 
ifested as variable decelerations. 


Results 
Ir. Tabie 1 are listed pertinent clinical data from the 
cases without decelerations and those with simple vari- 


Lack. 


able decelerations. There are significant differences | 
among all variables listed, some of them being interde- 
pendent. In Table II the various clinical conditions 
of the same cases are compared. There are significant 
differences due to the fact that in the variable deceler- - 
ations group there were fewer "normal" and hyper- 
tensive patients and more patients with the other 
pathologic conditions, including premature rupture of 
the membranes. 

The decelerations produced by the combination of a 
uterine contraction and compression of the cord (or 
interference with umbilical cord blood flow) present 
themselves in a great variety of degrees and patterns. 
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Fig. 4. Continuous recording of last 70 minutes of spontaneous labor in a primiparous patient 38 

weeks’ gestation and meconium-stained amniotic fluid. The top tracing, end of the first stage, shows - 
very large, deep variable decelerations lasting up to one minute with good recovery and a baseline of 

normal, rapid oscillations; these suddenly disappeared and the tracing looks ideal. The bottom 

tracing shows the second stage with some decelerations triggered by bearing-down efforts and a 

transient episode of a saltatory pattern. These FHR alterations seem to have been produced by an 

occult prolapsed cord with a loose true knot. A 3,210 gram infant was delivered shortly and eer 

scores were 7 and 9. . 


. Table II. Maternal clinical SER (No. of cases in each category; percentages are in parentheses) 









: A^ No decelerations 145 598 
Ku. | (24.3) 

E. Variable decelerations 100 312 
n (32.1) 

E Chi square (3 degrees of freedom), 25.6; p< 0.0005. 


| Fig, 2 represents one of the milder types, characterized 
|» byepisodes of a saltatory baseline and occasional decel- 
= erations, as well as accelerations. The baseline fre- 

quency is maintained within the normal range and the 
rapid oscillations return after the saltatory episodes. 

The fact that the loop of cord was loosely applied 
around the neck may explain the minimal hemody- 
= namic changes. In fact, in the group of patients re- 
| ported here there were six cases with the cord around 
. the neck but without a single deceleration of any kind 
. until the patients started to bear down. Fig. 3 illustrates 


a more classical, and impressive, pattern of variable 
decelerations, recurring with every contraction, the 
FHR dropping to thresholds of less than 60 beats per 
minute. However, the recovery was only to the pre- 
existing baseline and this maintained the normal rapid 
oscillations. The excellent Apgar score suggested that 
the repeated large decelerations did not significantly 
affect fetal homeostasis. 

In other circumstances the same type of large, 
repetitive decelerations may suddenly disappear in ad- 
vanced labor (Fig. 4), creating a puzzle for an appro- 
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Fig. 5. Continuous 80 minute tracing of enhanced labor in a primiparous patient at term with mild 
pre-eclampsia and premature rupture of the membranes. The moderate variable decelerations de- 

teriorated into long decelerations with a saltatory pattern (bottom) and short episodes of accelera- . 
tion, terminating in a large deceleration with very slow recovery. Note the marked diminution of 
oscillations in the last eight minutes of the tracing. A cesarean section produced a normal infant 

weighing 3,775 grams, with Apgar scores of 8 and 8. The cord was around a shoulder. 


priate iaterpretation as to the cause of the decelera- 
tions. This became obvious only after the delivery was 
complesed, although it was not possible to. determine 
the rela ive roles played by the occult prolapse and the 
true knot. ! 

A les: classical pattern developed in the case shown 
in Fig. 5 where unimpressive decelerations were fol- 
lowed bz episodes of accelerations blunted by deceler- 
ations vith slow recovery and transient episodes of a 
saltatory pattern with rebound tachycardia. When the 
episode- of recovery were too long and slow to com- 
plete and followed by a tachycardic rebound, delivery 
was accomplished immediately. With it came the ex- 
planation for such an apparently peculiar pattern, 
which cid not persist long enough to affect fetal 
homeos.asis. 

A more clearly deteriorating pattern is illustrated in 
Fig. 6 where the deep drops in FHR are followed by 
very slow recovery periods. These display an alternat- 
ing pattern of saltatory and fixed baseline. The slowly 
risimg rebound tachycardia is more evident as time 
passes. Finally prolonged bradycardia tipped the scale 
and the emergency abdominal delivery produced a 
mildly depressed infant. A still more unfavorable pat- 
tern is dlustrated in Fig. 7 where the deep variable 


—— decelerzions, blunting apparent acceleration episodes, 


recovered to good oscillating baseline frequency. De- 
spite the depth of the decelerations to less than 60 beats 
per minute, the fetus withstood these hemodynamic 
alterations for a relatively prolonged period of time. 
Clear indications of fetal distress, probably as a conse- 
quence of these repetitive episodes, could be ap- 
preciated when the recovery periods became slow and 
prolonged, with rebound tachycardia and fixed base- 
line, encompassing a very impressive deceleration pat- 
tern. The recovery arm of the deceleration has a clearly 
curved last part, very similar to the second half of a late 
deceleration. The deteriorating condition of the fetus 
was evidenced by the delivery of a moderately de- 
pressed infant with the cord compressed against the 
shoulder. 

Under certain circumstances the alterations of FHR 
may progress in a very acute manner, suggesting 
rapidly advancing fetal distress. A good example is 
shown in Fig. 8 where four unimpressive variable de- 
celerations were followed by prolonged bradycardia. 
The recovery of this episode was marked by rebound 
tachycardia, fixed baseline, and latelike decelerations. 
The rapid cesarean section revealed that fetal oxygen- 
ation was in jeopardy because of tight loops of cord 
around the neck, probably responsible for the severe 
depression of the neonate. 
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Fig. 6. Primiparous patient at term with premature rupture of the membrane and in early spontane- 
ous labor. The top tracing shows 20 minutes (paper speed 3 cm. per minute) of moderate uterine 
activity, triggering large variable decelerations with slow recovery and increasing baseline (hypoxic 
component). A short time later (bottom) the recovery periods were more prolonged, and the higher 
baseline became fixed. The last deceleration did not completely recover. Emergency cesarean section 
produced a mildly depressed infant, weighing 2,495 grams with Apgar scores of 6 and 10, who 
passed meconium and had a tight loop of cord around the neck and shoulder. 
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Fig. 7. Primiparous patient at 33 weeks' gestation, with premature rupture of the membranes, in the 
middle first stage of premature labor. The top 50 minutes of the tracing show good uterine activity, 
triggering very deep variable decelerations with good recovery to a normal baseline with good rapid 
oscillations. Note the rising baseline and that some decelerations seem to blunt episodes of accelera- 
tion. The bottom tracing, 1.10 hours later, shows very deep and long-lasting (up to two minutes) 
variable decelerations with a slow recovery period (hypoxic component) and a fixed and tachycardic 
baseline. Emergency cesarean section produced a depressed infant weighing 1,310 grams who had a 
loose loop of cord around the shoulder. Apgar scores were 5 and 5. 
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Fig. 8. Multiparous patient at 34 weeks' gestation if premature labor for premature rupture of the f 
membranes. Thirty-three minutes of a recording of the early first stage. The left half shows progres- 
sively larger variable decelerations on a mildly tachycardic baseline, terminating in a prolonged , 
deceleration. The tracing was interrupted for two minutes while the patient was moved to the 
operating room. The last part of the tracing shows variable decelerations with a fixed and increas- 
ingly tachycardic baseline (note the lag time of the nadir of the deceleration in relationship to the 
contraction). Even though these decelerations never dropped below 90, a severely depressed infant, 
weighing 2,325 grams, with two tight loops of cord around the neck was delivered by emergency 
cesarean section. Apgar scores were 3 and 7. 
Table III. Quantitative clinical data in cases with variable decelerations (319 cases) and variable decelerations 
with a late component (18 cases) 
= 
Parameter 
Patient’s age (yr.) 24.4 25.2 2.1 - 
Gestational age (wk.) _ 38.6 38.5 0.55 - 
Duration (minutes) 223 129 20.8 «0.001 
No. of contractions 75 45 6.3 «0.001 
No. of decelerations 39 30 3.7 «0.05 
Apgar score, 1 minute 7.5 D. 0.6 «0.01 
Apgar score, 5 minutes 9:2 7.9 0.6 <0.05 
Fetal weight (grams) 2,988 3,205 144 - 
Placental weight (grams) 591 634 40 - 
Fetoplacental ratio 5.2 5.2 0.26 - 
On occasions the mild decelerations may disguise the in Fig. 10. The decelerations recorded in this case are 
" seriousness of the fetal hemodynamic alteration pro- undistinguishable from those shown in the preceding 
duced by cord complications. Fig. 9 illustrates a case of figures: Their variability, severe drops to less than 70 
very mild decelerations with moderate tachycardia and beats per minute, and the rapid recovery with a good 
preserved rapid oscillations. Because there is no re- oscillating baseline appear the same. A fetus in excel- 
cording of the 15 minutes preceding delivery, it is im- lent condition, with a very short cord, was born shortly 
possible to say what role was played by the tightening of after the end of the tracing. 
those five loops of cord on the severe depression of the In order to assess the influence of the type of decel- 
neonate. Even though there is no severe deceleration in eration recordedeupon the outcome, the clinical data of 
the obtained tracing, one might speculate that with the those having simple variable decelerations were com- 
descent of the head the cord loops must have tightened pared with those having variable decelerations with late 
" and thereby significantly curtailed fetal oxygenation. If deceleration components in Table III. Even though 


the excessively long cord constitutes a potential danger, 
so does the one that is too short. The fetal manifesta- 
tions of hemodynamic interference are not different 
— from those produced by cord entanglement, as shown 


those with late deceleration components had fewer 
recorded decelerations, during a shorter recording 
period, these infants had much lower Apgar scores. 
This finding could not be ascribed to a more serious 
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Fig. 9. Continuous 92 minute recording of the last part of spontaneous labor in a multiparous patient 
at term (meconium-stained A. F.). Only small variable decelerations are recorded on the baseline 
. with good rapid oscillations and mild tachycardia. The patient was moved to the delivery room with 
the fetal head at 0 station. She was delivered 15 minutes later of a severely depressed infant, 
weighing 3,500 grams, Apgar scores 3 and 7, with five loops of cord around the neck (cord length, 


147 cm.). 


Table IV. Maternal clinical condition among cases with cord problems (No. of cases in each category; 
percentages are in parentheses) 






Variable decelerations 40 
(12.8) 
Variable decelerations with super- 6 


imposed late decelerations (33) 






Premature 
rupture of 


membranes Total 


43 129 100 319 
(13.8) (41.4) (39.1) 
9 5 5 18 
(11) (28) (28) 


Chi square (3 degrees of freedom), 6.1; p = not significant. 


maternal pathology because Table IV shows that this 
factor was not different between the two groups. The 
careful analysis of the characteristics of the tracings 
reviewed in all these cases seems to indicate that the 
degree of FHR fall from the baseline is of very relative 
importance to predict the speed of fetal deterioration 
or the outcome. On the other hand, baseline alterations 
seem to be a good indicator of fetal condition. In Fig. 
11 the group with simple variable decelerations was 
compared with those without decelerations. The latter 
had a significantly less number of cases affected by 
baseline pattern alterations as well as tachycardia. 
Likewise, their Apgar scores were significantly better, 
and the proportion of fetal distress was less. Along with 
these findings, a larger number of infants with variable 
decelerations died neonatally. 


A further comparison within the group which had 
variable decelerations is shown in Fig. 12. Those cases 
who had components of hypoxic patterns (late decel- 
erations) in the tracing had an incidence of tachycardia 
and sustained baseline alterations significantly higher 
than that of those who had simple variable decelera- 
tions. The incidence of fetal distress was exceedingly 
high in this group, and a very high proportion was 
born depressed. Although the differences in the 
neonatal mortality rate are not significant, a higher 
proportion died among those who demonstrated in- 
trapartum hypoxia. 


Comment 


The most common FHR deceleration” *: ?* * Has 
been originally called “variable” by Hon and Quil- 
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Fig. 10. Continuous 76 minute recording of the last 





part of enhanced labor in a multiparous patient 
f the membranes. Large variable decelerations 


at 36 weeks’ gestation, after premature rupture o 


to a normal baseline rate with good, rapid 
en by mask was started on the top tracing. A 


ered quickly 


(some dropping to below 60 to 70) recov 
oscillations. Some improvement was observ 


ed after oxyg 


in length was delivered. Apgar scores were 9 and 10. The 


2,560 gram infant with a cord 30 cm. 


feteplacental ratio was borderline (6.85). 
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for all 


p= < 0.0005 
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p= < 0.0005 
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These were compared separately: 
hese changes became sustained. The 


p of each bar. Comparisons were also made of 
, and neonatal mortality rate. Statistical analysis was 








Fig. 11. Proportion of cases with variable decelerations (312, black bars) and those without 


tions (598, detted bars) having FHR baseline alterations. 


exact incidences are shown by the numbers on to 
Apgar scores, cases with clinical fetal distress 


done by the chi-square test. 
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Fig. 12. Same parameters and method of analysis as in the previous figure; cases with variable 
^ decelerations (312, black bars) and those with variable deceleration with a hypoxic (late) component 
(18, striped bars) are compared. There are no differences in either the incidence of saltatory-fixed 
baseline or neonatal mortality rate; the other alterations showed significantly different incidences. 


ligan'* ^ 16 and was included in the “type 1 dip" by 
Caldeyro-Barcia and colleagues* later divided this 
greup into "cephalic" and "umbilical" dips. All authors 
who have discussed this problem have pointed out at 
the variety of types of these alterations, the most alarm- 
ing ones called “severe variable decelerations" ^ !^ ** or 
"long lasting umbilical dips."* Despite the frequency 
with which they are recorded, there is no complete 
agreement as to the mechanisms involved in their 
production and the hemodynamic effects on the fetus. 

Pathophysiology. The original observation by Bar- 
croft? that compression of the umbilical cord produces 
sudden bradycardia and hypertension has been sub- 
sequently reproduced by a large number of authors 
who studied animals" !^ ?* as well as human sub- 
jects! ?% ?^ 28 under experimental conditions. Some 
have studied, in more detail, the various facets of these 
hemodynamic changes and demonstrated that the first 
part of the response is mediated by the vagus, whereas 
the slower, more delayed response cannot be obliter- 
ated by atropinization.!?: ??: ?7; ?8 This last part assumes 
the characteristics observed in the decelerations pro- 
duced by hypoxic episodes. Compression of the wmbili- 
cal vein alone in primates triggers an acceleration of the 
FHR subsequently followed by the classic deceleration 
and recovery after decompression." In lambs it trig- 
gered decelerations only, with marked hypotension.’ 
The acceleration can be suppressed by atropinization."! 
The compression of the umbilical arteries alone triggers 
immediate bradycardia and hypertension in all models 
studied." !7 The most plausible explanation seems to be 


that the fall in heart rate is a baroreceptor reflex re- 
sponse, stimulated by the hypertension, this being pro- 
duced by the sudden suppression of the "low vascular 
resistance" of the placental bed.’ The complete com- 
pression of all cord vessels triggers a response much like 
the one obtained in simple arterial compression." !^ ! 
Release is followed by very rapid recovery of all hemo- 
dvnamic parameters. 

A very interesting observation, which may have im- 
portant clinical application, was made by James and 
collaborators!’ who showed in baboons that partial 
compression of the cord in well animals is followed by 
immediate acceleration and then the deceleration. 
However, when the animals are in a state of moderate 
to severe acidosis, the same degree of partial compres- 
sion will trigger immediate deceleration, indicating that 
a fetus in poor homeostatic condition does not have the 
same reflex response as one in good condition. 

When complete cord compression is prolonged, the 
immediate hypertension is followed by a gradual fall, 
which may reach values of hypotension. M. N. Yeh and 
associates?’ have shown in baboons that heart conduc- 
tion defects develop after 40 seconds of compression 
and, if continued, may reach complete atrioventricular 
block and ventricular extrasystoles may occur. S. Y. 
Yeh and associates?* have postulated that in severe de- 
celerations in human subjects there are transient 
episodes of “cardiac arrest” without conduction de- 
fects. Both groups of investigators have been able to 
suppress those responses by atropinization of the fetus, 
which suggests that it is mediated by a very high vagal 
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tone. On the other hand, Pardi and associates?! have 
studied in human subjects the effects of significant 
variable deceleratons upon the electrocardiogram 
complex and found shortening of the P-Q interval or 
disappearance of the P wave, which they submit to be 
due to strong vagal stimulation and activation of the 
atrioventricular node or wandering pacemakers. 

Clinical observations. The 24 per cent incidence of 
variable decelerations in this series is within reasonable 
agreement with those found by other authors” °> > 
who reviewed comparable patient populations. Only 
Bissonnette? found an incidence of 12 per cent variable 
decelerations in a moderately large clinical series. The 
importance given to this clinical manifestation of a 
"cord problem" varies according to the published ex- 
periences. Thus, O'Gureck and associates? believe that 
it is “not commonly associated with depression," while 
in Shenker's? experience there was an 18 per cent in- 
cidence of low Apgar scores; for Bissonnette,? a 15 per 
cent incidence; and in the series of Gabert and Sten- 
chever,’ 18 to 21 per cent incidence. In the present 
group of cases 18 per cent of infants with variable de- 
celerations were depressed at the first minute of life, a 
significantly higher incidence than that in those who 
had no decelerations throughout the first stage of 
labor. In addition to the variable decelerations per se, 
there are a number of FHR baseline alterations that 
occur in a significantly higher proportion among these 
infants. Transient episodes of a saltatory and/or a fixed 
baseline, as well as tachycardia, were present in a 
significantly high proportion. These changes also be- 
came sustained in a much higher incidence as com- 
pared to cases without decelerations. The present ob- 
servations of the association of these alterations with 
increased fetal depression confirm our previous re- 
ports,” * underscoring the importance of the study of 
these variables and their prognostic value to predict 
fetal outcome. Other authors have likewise noted the 
unfavorable implications of the fixed baseline?? or of 
the saltatory pattern." The clinical diagnosis of fetal 
distress was made in almost 25 per cent of these cases, 
and the neonatal mortality rate was much higher than 
in those without decelerations. There may be some 
clustering of predisposing factors among the cord 
complications group, such as prematurity, as suggested 
by differences in duration of gestation and fetal- 
placental weight in Table I and incidence of premature 
rupture of the membranes in Table II. Among the 
pregnancies of less than 37 weeks' gestation we found 
that almost half had cord problems. However, it is 
unlikely that prematurity alone will account for the 
elevenfold difference in mortality rate. 
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The evolution of the variable decelerations into so- 
called severe decelerations significantly worsens the 
fetal prognosis. Thomas” found a 64 per cent inci- 
dence of depressed infants, while Bissonnette? re- 
ported a 50 per cent incidence and Gabert and Sten- 
chever’ found between 34 and 92 per cent low Apgar 
scores in that group. Low and associates’? observed that 
50 per cent had some degree of asphyxia. In our 
definition, the appearance of late deceleration com po- 
nents in the recovery period of variable decelerations is 
sufficient reason to file those cases among the V-L cate- 
gory. These components may be some or all of the 
following: loss of baseline oscillation (fixed), slow pro- 
longed recovery, rebound tachycardia, and significant 
saltatory pattern. These alterations, isolated or in 
combination, appeared in the tracings of a small group 
of cases, and their clinical importance was clearly seen 
when the outcomes were compared with those of sim- 
ple deceleration group. The severity of the "insult" 
may be appreciated by observing in Table III that, de- 
spite the significantly shorter recording time and lesser 
number of decelerations observed, the Apgar scores 
were much lower when late components were present. 
If the number of these decelerations (average, 30 in fhe 
group) was diminished, it is likely that the outcome 
would improve. The presence of a saltatory and/or 
fixed baseline was not significantly greater, but tachy- 
cardia and all of these changes lumped together were 
present more frequently in a sustained manner. In 
previous works” ê the pathophysiology of and clinical 
experience with these alterations were reviewed, and it 
seemed justified to interpret them as representing de- 
teriorating fetal homeostasis. That interpretation ap- 
pears reinforced by the outcome of these infants, of 
whom a very high proportion were born depressed and 
a relatively high (although not significant) incidence 
died neonatally. 

The association of variable decelerations with com- 
ponents of a late pattern is probably the most ominous 
FHR pattern because each of of these alterations alone 
produced respective incidences of 18 and 35 per cent? 
depressed infants, while the incidence produced by 
both in the same case reached 61 per cent, as shown 
here. There is no clear evidence of why this phenome- 
non occurs but it is possible that mechanical obstruction 
of the fetal circulation, which does not permit utiliza- 
tion of the oxygen supply of the intervillous space 
blood,* may be responsible for the very rapid deterio- 
ration of homeostasis.”4 

These observations suggest that the changes which 
foretell fetal deterioration are alterations of the base- 
line (a saltatory or fixed baseline or tachycardia) and 
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those changes which make up late decelerations. On 
the other hand, the degree of drop of FHR—considered 
a very important factor according to current teach- 


ing—seems to have no effect upon the well-being of 


the infants, because very dramatic drops may occur in 
infants born in perfectly good condition (Fig. 3 and 
10), and only mild decelerations may be observed in 
fetuses later born depressed (Fig. 9). More important 
than the degree of deceleration seems to be its duration, 
as previously indicated by Caldeyro-Barcia and associ- 
ates," who subclassified duration into "short-lasting" 
and "long-lasting." The total duration of deceleration 
until recovery of its baseline frequency may be of cru- 
cial importance because it has been shown that in ba- 
boons, when interruptions of cord circulation last more 
than 40 seconds, myocardial conduction defects appear 
and they tend to worsen as this time is prolonged.” 
Along the same line of observations Yeh and associ- 
ates** described in human subjects an apparently com- 
parable phenomenon they called *transient" cardiac 
arrest," and Hôn and associates? termed this occur- 
rence "premature ventricular contraction." Because of 
the hemodynamic alterations brought about by cord 
cofnpression, it is important that these interruptions 
not occur too frequently, as they can trigger homeostat- 
ic alterations of acid-base balance.* ** Even though the 
fetuses may have great recuperative capacity, if the in- 
terruptions are repeated too often, they eventually will 


produce fetal distress (Fig. 7). On the other hand, if 


there is enough pause between contractions, even those 
with late components will not rapidly deteriorate the 
fetal condition (Fig. 6) because recuperation occurs 
during the periods of uterine relaxation. 

It is most important to pay frequent attention to the 
recording when variable decelerations are seen because 
of the unpredictability of their subsequent evolution. 
Very impressive patterns may suddenly disappear (Fig. 
4) if the mechanical problem has been removed, or 
average patterns may rapidly become very ominous, 
indicating severe fetal compromise (Fig. 8; Fig. 6 in 
reference 6). 

For these reasons the reported observations? 1 17- 18 
that accelerations may represent early signs of mild 
cord compression in fetuses in good condition'? should 
be considered an important contribution. Originally 
reported by Lee and associates!* and later confirmed in 
this series,” they have been called “mixed cord com- 
pression pattern" by Goldkrand and Speichinger.* 
Recordings of these accelerations have foretold a cord 
complication in 41 per cent of cases reviewed in a pre- 
vious publication®; probably the actual mechanical 
compromise of cord circulation may have been much 
higher as the cord may move a great deal during labor. 
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In view of the unpredictability of how rapidly a variable 
deceleration pattern may change, the acceleration and 
"mixed pattern,"* previously called “blunted accelera- 
tions,” are important warning signs of potential fetal 
complications and should call for close observation in 
those cases. 

As far as prophylaxis is concerned, there is very little 
one can do to prevent the occurrence of these altera- 
tions. The customary changing of the position of the 
mother has more symbolic than real value since no one 
knows what the cord problem is and how it is being 
produced. From the therapeutic standpoint, the ad- 
ministration of oxygen by mask has been shown to di- 
minish the degree of late decelerations* ê and to have a 
similar effect upon "nonvariable" umbilical dips.* The 
administration of atropine, advised by Goodlin® ° as a 
mode of treatment, may not be justified because it does 
not prevent fetal deterioration? and it may cloud the 
detection of this, since its pharmacologic effects are 
tachycardia and a fixed baseline. It does not even pre- 
vent bradycardia under experimental conditions of 
cord occlusion.!': ?7 

From these observations one may conclude: (1) Vari- 
able decelerations due to “cord problems" occur in ap- 
proximately one quarter of a pregnant high-risk popu- 
lation. They seem to occur more often among cases 
with premature rupture of the membranes. (2) Base- 
line alterations (saltatory and fixed baseline and tachy- 
cardia) were higher among the variable decelerations 
group and still higher among those with hypoxic com- 
ponents. (3) Variable decelerations were associated 
with a 23 per cent incidence of clinical fetal distress, 
and when hypoxic components were present the pro- 
portion reached 78 per cent. (4) The incidence of 
neonatal depression (Apgar score <6) was significantly 
influenced by “cord problems" when compared to cases 
with no decelerations. The association of hypoxic com- 
ponents produces the highest incidence of neonatal 
depression. (5) The neonatal mortality rate is increased 
when variable decelerations are recorded. (6) Neither 
the degree of drop in FHR frequency during decelera- 
tion nor the number of decelerations seems to play a 
significant role as a predisposing factor in neonatal de- 
pression. (7) Deterioration of FHR patterns with an 
ominous prognosis may develop extremely rapidly 
when variable decelerations are present. This calls for 
very close supervision in those cases where prompt in- 
tervention may prevent severe fetal depression or 
death. | 


I acknowledge the cooperation of Mr. Richard 
Blough, Senior Problem Analyst of the Biomedical 
Computation Facilities, University of Chicago, for 
programming and statistical treatment of the data. 
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Discussion 


DR. EDWARD J. QUILLIGAN, Los Angeles, California. 
In this paper Dr. Cibils has examined in depth variable 
decelerations of the FHR. This pattern, originally de- 
scribed by Hon, is attributed to compression of the 
umbilical cord. As Dr. Cibils has described in the paper, 
the prevailing thoughts as to the mechanism of the 
change are the following: Tachycardia occurs when 
only umbilical venous compression is present. This is 
due to a reduction in venous return to the right heart 
with stimulation of the right auricular or ventricular 
pressor receptors. When only umbilical arterial com- 
pression is present, the resultant hypertension triggers 
a cardiac deceleration by activating carotid barorecep- 
tors. Since clinically there usually is a simple cardiac 
deceleration, one must assume that either the barore- 
ceptor response predominates with over-all cord com- 
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compressed. This description of the pathophysiology is 
somewhat obfuscated by the work of Siassi and Martin,! 
who found that in an artifically perfused fetal sheep 
preparation increasing the oxygen tension in the fetus 
to slightly above normal significantly reduced or oblit- 
erated the cardiac response to cord compression. This 
finding, coupled with the fact that newborn infants 
frequently show a similar pattern associated with sleep 
apnea, makes one wonder if chemoreceptors do not 
play a significant role in the cardiac deceleration. 

I would like to use two of Dr. Cibils' cases to demon- 


strate what I beliéve is a common problem in interpret- | 


ing the FHR pattern. At first glance Fig. 9 has mild 
variable decelerations and yet a depressed infant is de- 
livered. On closer inspection there are also mild late 
decelerations present. While it is true that mild late 
decelerations are usually associated with only moderate 


pression or the umbilical artery is the vessel usually 
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fetal acidosis, they may on occasion reflect severe fetal 
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acidosis. Incidentally this type of pattern would not be 
found by auscultation. Fig. 10, on the other hand, looks 
and would sound severe, yet the fetus is obviously 
normal at birth. There are only moderate variable de- 
celeration patterns present and the beat-to-beat vari- 
ability is excellent, both of which are statistically asso- 
ciated with normal fetuses. 

Many of Dr. Cibils’ illustrations are mixed patterns 
showing both variable and late decelerations. An 
example would be Fig. 6 in areas 24868 to 24869. An- 
other pattern is also shown in this figure, specifically 
between 24859 and 24861. Here we see variable decel- 
erations with what I have called a slow recovery phase. 
I have always thought that this represents a reflection 
of fetal hypoxia but I know of no proof of this. I won- 
der if Dr. Cibils looked specifically at this pattern in 
contrast to the mixed variable and late decelerations. 

Dr. Cibils has stressed the importance of the baseline 
in interpreting the significance of patterns and I agree 
in the changes of tachycardia and loss of beat-to-beat 
variability or a fixed baseline. The saltatory pattern 
mentioned has always troubled me because I have 
difficulty distinguishing this from marked baseline 
variability. In bur own experience, marked baseline 
variability has not been associated with fetal distress. 

The increased incidence of these patterns found in 
gestations of less than 37 weeks is yet another indica- 
tion of the significant risk associated with preterm labor 
and the need to monitor continuously the FHR of all 
these pregnancies. Our own studies show a significant 
reduction in the neonatal mortality rate of babies be- 
tween 1,000 and 1,500 grams who are monitored as 
compared to those who are not. Since roughly 61 per 
cent of neonatal deaths occur in this weight group and 
there is a 10 to 15 per cent incidence of neurological 
damage in this same group, hypoxia must be assidu- 
ously sought and immediately treated. The diagnosis 
can be suspected by fetal monitoring but must be 
confirmed with fetal scalp samplings. Once confirmed, 
immediate delivery is indicated. This is in contrast to 
the term infant where perhaps more time can be spent 
with conservative therapy, ie., position change and 
maternal hyperoxia. 

In closing, I would like to have Dr. Cibils comment or 
perhaps speculate on the association of prematurity 
and variable decelerations as well as premature rupture 
of the membranes and variable decelerations. Is there a 
common thread where a nonturgid cord prolapses fol- 
lowing rupture of infected membranes in the presence 
of a sick premature fetus? 
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DR. WAYNE JOHNSON, Chicago, Illinois. I think who- 
ever labeled "variable decelerations" did a good job. 
Sometimes this is a difficult pattern to identify. 
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A quarter of these patients had variable decelera- 
tions and these correlated with fetal distress, but others 
have shown that biochemical changes, 1.e., pH and gas 
changes, correlate with fetal distress even more. Has 
Dr. Cibils analyzed pH values, and did they correlate 
with the outcome? 

DR. WILLIAM SPELLACY, Gainesville, Florida. The 
first question relates to the data that showed that there 
were more variable decelerations in early gestation 
(prior to 36 weeks) as compared to late gestation. Did 
Dr. Cibils control for gestational age in the two groups 
that were compared? 

The second question is that, since there is relatively 
poor correlation between the one- and five-minute 
Apgar scores and developmental problems of the child, 
does he have any 10 minute scores on these two groups, 
which may give us better information on how the in- 
fants will do? 

And finally, the third question relates to neonatal 
mortality rate. Could he be more specific about the 
causes of the deaths of those few infants who died, for 
many things such as congenital anomalies or infections 
may be unrelated to heart rate patterns? 

DR. RICHARD SCHWARZ, Philadelphia, Pennsylvania. 
I would just like to ask Dr. Cibils if he attempted to 
document the incidence of cord problems in the large 
group of patients who did not have any variable decel- 
erations? And how did that incidence compare? 

Were there pH values obtained on the cord blood of 
the depressed babies at birth? 

DR. MORTIMER ROSEN, Cleveland, Ohio. I have two 
observations I would like to make. One has to do with 
methodology. I have no argument about the use of 
monitoring; I am a proponent of it. 

Between 30 and 40 weeks, in the nonlaboring pa- 
tient, in 98 per cent of fetuses when movement lasts 
one second (or longer), there will be an acceleration of 
at least 15 b.p.m. In more than half of these cases there 
will also be an acceleration followed by a deceleration. 
Thus one must be cautious when talking about accel- 
erations with some of the variable decelerations. Fetal 
movement has to be looked for and is difficult to see at 
these paper speeds. 

Methodology is a problem with many of our studies. 
Dr. Cibils has a large population. He has examined 
tracings. He has Apgar scores as end points for evalua- 
tion. He then preselects the information, low Apgar 
scores, that will answer one question, and now he has 
arrived at a speculation. But the measuring informa- 
tion is preselected and linked. Therefore, this specula- 
tion has to be tested in a prospective way. 

We must now say this is what we think will happen in 
a prospective manner, and we must test this against a 
complete patient population. We have to see how often 
our predictions are correct and how often and how 
inaccurate is the observation. Thus there is one more 
step to complete in this project, and it is perhaps an 
extremely important step of observation. ~ 
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DR. CILS (Closing). I will answer the simplest ques- 
tion, what is the “saltatory” pattern? When I used 
Dr. Hammacher's definition in a previous publication 
(reference 5 of original article), I said that it seemed to 
me similar to what Dr. Hon described as "marked var- 
iability." I believe the two are equivalent. I use "salta- 
tory" because it is more descriptive and simple. 

The deceleration pattern that occurs in some cir- 
cumstances may, or may not, represent fetal deteriora- 
tion when it occurs because of a cord problem. As I 
mentioned during the presentation, Dr. James and his 
group described it very nicely in monkeys, and de- 
teriorated fetuses do show first a simple variable decel- 
eration. However, acceleration occurs systematically at 
the beginning of the compression in a well fetus. 
Probably this is the part of the hemodynamic change in 
response to the umbilical vein compression. The other 
change would be the compression of the arteries, and 
then the hypertension is thus produced. 

The fact that these changes occur sometimes during 
what appears to be a blunted acceleration pattern has 
been documented. Some of them are shown in the il- 
lustrations presented and emphasized by Dr. Quilligan. 
Thus, this seems to be a rather well-documented fact. 

I decided to present these cases, on this subject, be- 
cause it is very common across the country, even in 
centers where people are supposed to understand in- 
terpretation of FHR tracings, that at the first few decel- 
erations they jump with the knife. That is a very 
dangerous and unjustified attitude. This reaction is 
particularly frequent when the decelerations drop 
below 80 beats per minute because the importance of 
the degree of deceleration below that level has been 
emphasized as being very critical. i 

The emphasis should be put not on the degree or 
level of deceleration but on the other elements of the 
tracings, especially the baseline changes, a point I 
would like to insist upon in this communication. 

I fully agree with Dr. Quilligan that, if possible, scalp 
sampling should be used. Again, my intention for the 
presentation of this subject is for the great number of 
maternity centers in this country where there are 
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monitors, that is, electronic monitoring, but no pH me- 
ters available. It is good to recommend and to be able to 
attempt scalp sampling where this is available. 

The majority of institutions in this country, however, 
are well equipped with electronic monitoring. Others 
do not have the personnel, over a 24 hour period, to do 
fetal sampling or the equipment when scalp sampling 
needs to be done. 

This sort of overlaps with Dr. Johnson's question on 
the outcome of the pH. In a number of these cases, the 
pH value and cord compression patterns coincided 
with the degree of deterioration. There is a very good 
relationship between them. 

In our institution we are now conducting what Dr. 
Rosen proposed, that is, we are using these observa- 
tions as guiding elements to manage our cases. When- 
ever the first components of late deceleration appear 
in cases with variable deceleration, we intervene and 
reassess the situation. And if it is evident that the infant 
will not be able to withstand the remainder of labor, 
then we intervene surgically. 

There was a question regarding the number of cord 
problems in cases that did not manifest any type of 
decelerations. We have one per cent of those. Six of the 
598 cases with no deceleration whatsoever had the cord 
around the neck with no manifestations of any decel- 
eration. r 

As for the causes of the neonatal death, the only 
thing I can tell you at this moment is that the one death 
that occurred in the nondeceleration group was in an 
infant with a congenital heart disease incompatible with 
life. So actually, when there are no decelerations, a very 
good prognosis for the fetus is implied. 

We did not take the Apgar score at 10 minutes; we 
did it only at one and five minutes. According to our 
pediatricians, five minutes is sufficient. The first- 
minute Apgar score represents what happened in- 
trapartum and should indicate management by the 
obstetrician. The five-minute score represents indi- 
rectly the success or failure of resuscitative measures 
managed by the pediatrician. 
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Evolution of thinking in fetal respiratory physiology 


GIACOMO MESCHIA 
Denver, Colorado 


An outstanding characteristic of intrauterine life is the low oxygen pressure (Po;) of fetal blood. It 
seemed at one time that in order to tolerate the Po, of the uterine environment the fetus must have 
a relatively slow rate of oxidative metabolism or depend upon anaerobic pathways of substrate 
utilization. Subsequent studies have shown that the fetus has a high rate of oxygen consumption 
and that lactic acid is a substrate rather than a net product of normal fetal metabolism. The 
circulatory response of the fetus to acute hypoxia is centered on the requirement of maintaining the 
arterial oxygen flow to the heart and central nervous system without increasing cardiac output. The 
arterial oxygen flow concept helps in understanding the physiologic meaning of the high oxygen 
affinity of fetal blood and the boundary conditions of the fetal defense against hypoxia. (AM. J. 


OBSTET. GYNECOL. 132: 806, 1978.) 


THE TRANSPORT AND UTILIZATION of oxygen 
within the fetus have been investigated since the first 
demonstration, in 1884, that there is a measurable up- 
take of oxygen via the umbilical circulation.! Two out- 
standing characteristics of fetal respiratory physiology, 
i.e., the high oxygen affinity and low oxygen pressure 
(Po) of fetal blood, were discovered in the 1930's and 
became the focus of discussion and experimental work. 
At first the most debated questions were: “What condi- 
tions of placental function determine the low Po, of 
umbilical venous blood?” “In what ways does the high 
oxygen affinity of fetal blood contribute to oxygen up- 
take via the placenta?” More recently, the development 
of methodologies for the study of fetal circulation and 
metabolism has revived interest in a different set of 
questions concerning the delivery of oxygen to fetal 
tissues. Are the high oxygen affinity and low Po; of 
fetal blood a hindrance to the utilization of oxygen by 
fetal tissues? What limits the ability of the fetus to 
withstand hy poxia-the quantity of oxygen available or 
the Po; at which oxygen is delivered? Some of these 
questions are discussed in the light of well-established 
principles as well as new experimental data in the fetal 
lamb. 
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Oxygen affinity of fetal blood 


In both man? and sheep? fetal blood has a high oxy- 
gen affinity. This fact is best illustrated by comparing 
adult and fetal oxyhemoglobin dissociation curves. F ig. 
| presents the dissociation curves of a pregnant ewe 
and her fetus at pH 7.4 and body temperature. It is 
evident that in the 40 to 15 mm. Hg Po; range (the area 
enclosed by the two vertical lines) fetal red cells com- 
pared with adult red cells bind much more oxygen. 

The placenta provides umbilical venous blood with a 
Po; generally lower than 40 mm. Hg.* Thus, from the 
point of View of gas exchange between mother and 
fetus it makes sense that fetal blood should be capable 
of capturing oxygen at low Po; values. Adult red cells 
are well adapted to obtain oxygen from the lungs at sea 
level or moderate altitude but are inefficient oxygen 
acce ptors when they are placed in the intrauterine en- 
vironment. This is especially true in sheep. Consider 
the results of an experiment? in which a fetal lamb 
received exchange transfusion with adult red cells (Fig. 
2). Prior to transfusion, umbilical venous blood con- 
tained fetal cells only and was 80 per cent saturated 
with oxygen. After transfusion, the blood perfusing the 
fetal side of the placenta contained both fetal and adult 
cells and revealed a marked difference in the per cent 
saturation of each cell type. The fetal red cells return- 
ing to the fetus from the placenta were 80 to 90 per 
cent saturated with oxygen whereas the adult cells had 
an oxygen saturation in the 30 to 45 per cent range. 

It may seem that the evidence produced by exchange 
transfusion experiments is quite conclusive in demon- 
strating the physiologic advantage of the high oxygen 
affinity of fetal blood. However, this advantage has 


0002-9378/78/230806--08$00.80/0 € 1978 The C. V. Mosby Co. 


m. i 


> 


SOY Te TEFIE iir ane h, ETE EEE EEE, Up 
Volume | 32 
Number 7 


been questioned® on the grounds that what ultimately 
matters to the fetus is the Po, and not the oxygen con- 
tent of blood. This will be discussed after another fun- 
damental aspect of fetal respiration, namely, the rate of 
fetal oxygen consumption, is considered. 


Fetal oxygen consumption 


The early investigators of fetal life made several at- 
tempts at measuring the uptake of oxygen via the um- 
bilical circulation in exteriorized fetal lambs.” The re- 
sults were variable but seemed to indicate that the fetus 
consumes relatively small amounts of oxygen and is 
often in a state of metabolic acidosis. The reluctance to 
accept these data as representative of normal in- 
trautemne conditions motivated the development of a 
sheep preparation in which the uptake of oxygen and 
metabelic substrates via the umbilical circulation could 
be measured im utero, days and weeks after operation." 
Because of these methodologic advances, it is now well 
established that the rate of oxygen consumption of the 
ovine fetus, expressed per unit of body weight, is 
greater than the basal oxygen consumption of the 
adult. Furthermore, the normal fetus is not ina state of 
metabelic acidosis? and uses lactate produced by the 
placenta as one of its metabolic substrates." This evi- 
dence does not support the hypothesis that the fetus 
derives an appreciable portion of its energy from 
anaerobic metabolism. 


E paradox 


The study øf chronic fetal preparations has con- 
firmed, except for minor quantitative refinements, an 
important condition of intrauterine life which was al- 
ready known to Barcroft,'? namely, that the Po, of fetal 
arteria! blood is extremely low, approximately one 
fourth the arterial Po, in extrauterine life. By compar- 
ing the data on oxygen consumption with the data on 
oxygen affinity and pressure we are confronted with a 
paradox. The fetus receives and consumes large quan- 
tities of oxygen, yet the blood perfusing its tissues is 
extremely hypoxic by adult standards and can release 
oxygen only at very low levels of Po, because of the 
high oxvgen affinity of fetal red cells. How is this 
possible? In order to answer this question we must di- 
rect our attention to the concept of a “critical tissue Pos.” 
Under normal physiologic conditions the rate of oxy- 
gen utilization of most cells in the body is not a function 
of the Po; in the extracellular fluid, i.e., it does not vary 
in response to changes of Pos. This is part of the reason 
that the basal oxygen consumption of a normal indi- 
vidual at sea level remains virtually constant when the 
individual is breathing either 100 per cent oxygen, at- 
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Fig. 1. Oxyhemoglobin dissociation curves for lamb fetus and 
an adult sheep homozygous for ovine B hemoglobin. 
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Days after exchange transfusion 


Fig. 2. A fetal lamb received exchange transfusion with adult 
blood (hemoglobin type B). In the days after transfusion the 
blood in the fetal circulation contained a mixture of fetal and 
adult red cells. In the blood returning to the fetus via the 
umbilical vein, the fetal red cells (o) were 80 to 90 per cent 
saturated with oxygen whereas the adult red cells (X) had an 
oxygen saturation in the 30 to 45 per cent range. (Data from 
Battaglia and associates.?) 


mospheric air, or 15 per cent oxygen. Needless to say, 
there must be a low level of Po, at which the oxygen 
consumption of a given cell of the body becomes Po; 
dependent and decreases with a decreasing Pos. This 
level represents the critical Pos of that cell. A graphic 
representation of this concept is presented in Fig. 3, A. 
If we shift from the consideration of a single cell to 
considering an entire organ and from the Po; in the 
immediate environment of each cell to the Po; in the 
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Fig. 3. Schematic representation of the relation between oxy- 


» gen consumption rate and Po;. The oxygen utilization of a cell 


or a tissue does not depend upon Po; as long as the Po; is 
above a certain critical level. 
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Fig. 4. Relationship of fetal cerebral blood flow to arterial 
oxygen content. (Data from Jones and associates"). 


blood capillaries, we can easily see that the critical blood 
Po, at which the oxygen consumption of the organ 
begins to decrease is no longer sharply defined because 
of cellular differences in metabolic rates and position 
with respect to the capillaries (Fig. 3, B). Despite the 
difficulty of establishing precisely the critical Pos of an 
organ or of an entire organism, the cóncept of a critical 
Po; is important in drawing attention to the fact that 
there is no contradiction between the statement that 
the fetus consumes large amounts of oxygen and the 
statement that arterial Pos is much lower in the fetus 
than in the adult. However, we must assume that under 
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normal conditions the Po; in the fetal capillaries, al- 
though small, is above the critical level. 


Fetal hypoxia 


What then is the critical Pos at which fetal tissues 
develop metabolic hypoxia, that is to say, a state in 
which oxygen supply does not satisfy metabolic needs? 
In an attempt to answer this question for at least one 
fetal organ, Jones and associates!! have measured cere- 
bral oxygen consumption in the fetal lamb at different 
levels of Pos. According to the results of this study it 
would seem that the fetal brain is capable of maintain- 
ing a normal level of oxygen consumption when the 
Po; in the sagittal sinus is as low as 9 mm. Hg. Note that 
at 9 mm. Hg fetal blood is virtually depleted of oxygen 
(Fig. 1). Therefore, the most interesting suggestion of 
this study is that, as a first approximation, the fetal 
brain may be capable of utilizing oxygen at the appro- 
priate rate as long as there is some minuscule amount 
of oxygen in the cerebral capillaries. If this is indeed 
the case, then the amount of oxygen carried by the fetal 
circulation to the fetal brain becomes a more important 
consideration than the level of Po; in fetal blood. We 
may express this concept figuratively by saying that the 
fetal brain is an avid consumer of “low-grade oxygen” 
(i.e., oxygen delivered at extremely low pressures) so 
that it is much more dependent on quantity than on 
"quality." 

Recent experiments by Jones and associates," Peet- 
ers and associates, ? and Sheldon and associates! in our 
laboratory have attempted to define the circulatory re- 
sponse of the fetus to acute changes of oxygenation. It 
has been customary in this type of experiment to mea- 
sure fetal arterial Po, as the only index of fetal hypoxia. 
However, the experiments on fetal cerebral oxygen 
consumption, as well as other considerations, had 
alerted us to the possibility that the quantity of oxygen 
delivered to fetal tissues may be of interest; therefore, 
measurements of arterial oxygen content were in- 
cluded in the study. Analysis of the results shows that 
by focusing attention on arterial oxygen content rather 
than Po; it is possible to develop a simple rationale for 
the fetal defense against a progressive decrease in oxy- 
gen availability and the limits within which this defense 
can be successful. 

In agreement with the results of other investiga- 
>- we find that in hypoxia fetal cerebral and 
coronary flow increases. A plot of either flow against 
the oxygen content in the fetal ascending aorta dem- 
onstrates that as the arterial oxygen content decreases 
blood flow increases hyperbolically. Fig. 4 shows the 
relationship between cerebral flow and the oxygen con- 
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tent in the ascending aorta. The functional meaning of 
this hyperbolic relation is that the fetus attempts to 
maintain constant the amount of oxygen carried by the 
circulation to the brain and the heart. This amount is 
the product of blood flow times the arterial oxygen 
content. Thus, if we assume that: 


(blood flow to heart and central nervous system) X 
(arterial oxygen content) — constant 


is the "goal" of the fetal and regulatory mechanisms in 
the defense against hypoxia, it follows that blood flow 
and arterial oxygen content are hyperbolically related 


(blood flow to heart and central nervous system) = 
(constant)/(arterial oxygen content). 


Needless to say, the product [(blood flow to heart and 
central nervous system) X (arterial oxygen content)] is 
not exactly constant in any one experiment in part be- 
cause of methodologic error and in part because of 
other factors that may influence the regulation of blood 
flow. For example, the quantitative relationship be- 
tween fetal cerebral blood flow, F, arterial oxygen con- 
tent, [O.], and arterial Pco, can be described by the 
following relationship": 
F = 459 (1) + 2.68 Poo, — 108 

[O;] 
from which it can be deduced that the cerebral Aow- 
oxvgen relationship conforms exactly to the idealized 
model, flow X oxygen = constant, only at a Pco» of 


40.3 mm. Hg. Nevertheless, the hyperbolic nature of 


the flow-oxygen relationship is evident within a wide 
range of Pco, values. The central nervous system and 
heart are the only large structures in the fetal body that 
show an inverse hyperbolic relation between blood flow 
and arterial oxygen content. In moderate hypoxia, the 
blood flow to other parts of the fetal organism, such as 
the gut, kidney, or skeletal muscle, may show a slight 
increase. However, this increase is not adequate for 
maintaining constant the flow of oxygen. Furthermore, 
in severe hypoxia the blood flow to these parts of the 


fetus decreases, bringing about a marked reduction of 


the oxygen flow and the appearance of metabolic aci- 
dosis. It seems that metabolic acidosis begins to develop 
when the oxygen flow to the fetal “carcass,” (i.e., fetal 
body manus central nervous system and the viscera) 
decreases below 50 wmoles per minute per 100 Gm." 

Why are not all parts of the fetal body protected 
against hypoxia in the same way as the central nervous 
system and heart are protected? In the economy of the 
fetal organism, the advantage of maintaining constant 
the flow of oxygen to any given tissue during hypoxia 
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must be weighed against the disadvantage of increasing 
the blood flow to that tissue. If all tissues in the fetal 
body were treated as the central nervous system and 
the heart, cardiac output would have to increase 
hyperbolically in inverse relation. to arterial oxygen 
content. Clearly this is not a viable option in severe 
hypoxia, because it would not be feasible to demand a 
large increase of work by the heart when there is a 
shortage of oxygen. In agreement with these consid- 
erations the experimental evidence shows that there 1s 
no appreciable increase of fetal cardiac output in 
hypoxia. '? Therefore the fetal circulatory response 
to hypoxia seems to be based on two fundamental re- 
quirements: (1) to increase the blood flow to the "vital 
organs" hyperbolically and (2) to maintain. virtually 
constant the cardiac output. The combination of these 
two requirements causes a redistribution of cardiac 
output to the heart and central nervous system w hich is 
hyperbolically related to the oxygen content in the fetal 
ascending aorta." As a first approximation in the ma- 
ture sheep fetus the fraction of cardiac output (C.O.) 
directed to the heart and central nervous system is re- 
lated to the oxygen content in the ascending aorta 
([Os]as) according to the equation": fraction of C.O. to 
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[Ozlas 
titative relationship gives a clear indication of the limits 





heart and central nervous system = This quan- 


within which the fetal defense operates against hyp- 
oxia. It shows that when [Os], has the normal value of 
4 mM., the heart and central nervous system require 
approximately 7 per cent of cardiac output. As the 
oxygen in the ascending aorta decreases, the percent- 
age of cardiac output directed to heart and central ner- 
vous system increases at an accelerating pace and 
becomes about 96 per cent when the arterial oxygen 
content is | mM. Extrapolation to lower values of oxy- 
gen content shows that below 1 mM. arterial oxygen 
content the fetus would approach quite rapidly the im- 
possible situation of having to direct more blood than 
available to the heart and central nervous system. Note 
that the placenta demands approximately 40 per cent 
of cardiac output and that a diversion of blood from 
the placenta to the central nervous system and heart 
would further aggravate the shortage of oxygen. 


An inference about the human fetus 


It is of interest to attempt an extrapolation of the 
above data from the ovine to the human fetus. Both 
species probably have in common the basic feature of 
the hypoxic response, i.e., the tendency to maintain 
oxygen flow to the heart and central nervous system by 
redistribution of cardiac output. If this is indeed the 
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case, we should note that the brain of the human fetus 
is approximately six to seven times heavier than the 
brain of a fetal lamb of equal body weight. It follows 
that the brain is likely to receive a much larger fraction 
of cardiac output in the normally oxygenated hu- 
man fetus than in the normally oxygenated sheep fe- 
tus. Experiments in subhuman primates support this 
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inference.'* Thus, the margin of safety of the fetal 
brain against hypoxia is probably smaller in man than 
in sheep because the impasse of having to direct more 
blood flow than available to the heart and central ner- 
vous system would be reached at a higher level of arte- 
rial oxygen content. 
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Discussion 


DR. EDGAR L. MAKOWSKI (Moderator), Denver, 
Colorado. As Moderator I am going to take the pre- 
rogative of asking the first question. If the fetus with 
high-affinity blood responds to acute hypoxia with an 
increase in the oxygen flow to vital organs without an 
increase in its cardiac output, why, then, would the 
hemoglobin type of the neonate change in a relatively 
short period of time? 

DR. MEscHIA. In my opinion, the high oxygen 
affinity of fetal blood is a definite advantage during 
intrauterine life because arterial oxygen content is a 
primary consideration in the survival of the fetus. The 
question is if the fetal oxyhemoglobin dissociation 
curve is so ideal why does it change? 

I do not know the answer to this question but I think 
that we should look carefully in the neonate at those 
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tissues, for example, skeletal muscle, whose oxygen re- 


quirements may change radically at birth. 


I am sure that we are not heading in the right direc- 
üon if we keep assuming, as some people have as- 
sumed, that the high affinity of fetal blood is of no 


advantage to the fetus. I think that is the wrong ap- 


proach. It is an advantage to the fetus, but, when the 
fetus is born, the lungs provide the organism with a 
high Po; and then presumably it becomes advantage- 


ous for the oxyhemoglobin dissociation curve to shift to 


the right. Exactly what the advantage is I do not know. 
DR. MAKOWSKI. Are there questions from the floor? 
DR. EDWARD J. QUILLIGAN, Los Angeles, California. 
We have always been taught that the principal dilator 


of cerebral vessels is oxygen tension. I think from your 


work it is beginning to emerge that you believe it is 


oxygen content to which the cerebral vessels respond-=___ 
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Would you care to speculate on how bound oxygen 
might act on receptors in the central nervous system to 
cause vasodilatation? 

DR. MESCHIA. First of all, let me clarify that in this 
presentation I was interested in descriptive physiology. 
It is mv opinion that accurate description should pre- 
cede the search for mechanisms. The very fact that 
some investigators perform experiments with fetal 
hypoxia and never measure the oxygen content of 
blood indicates the prejudice that what really matters is 
arterial Pos, because, as you say, how could combined 
oxygen be sensed in the fetus? My reply to this question 
is that, whatever the mechanisms, the fact remains that 
the system or at least parts of the system appear to 
respond to variations of arterial oxygen content. Now 
we will have to find out how the system can do this. 
There are several possibilities. It could be, for instance, 
that certain regions of the brain and the heart extract 
almost all of the oxygen from the blood, in which case 
these regions could act as sensors of how much oxygen 
is flowing to the organ. 

DR. CIBILS. You mentioned that the blood flow and 
output have to be correlated. However, Dr. Rudolph 
indicated very emphatically that the stroke volume of 
the fetus cannot change. How can you explain the fetal 
bradycardia and the ability to maintain cardiac output 
in the fetus if Dr. Rudolph's premise is true? 

DR. MESCHIA. Data from Dr. Rudolph's laboratory* 
agree with our finding that the cardiac output of the 
fetus does not decrease in hypoxia despite the brady- 
cardia. The notion that fetal stroke volume cannot in- 
crease is not applicable to a condition such as hypoxia. 

Dr. T. KIRSCHBAUM, East Lansing, Michigan. If you 
had not divided central nervous system and heart flow 
by cardiac output, you should have obtained the same 
rectangular hyperbola. Have you done this and is that 
not what you observed? 

DR. MESCHIA. The blood flow to the central nervous 
system and heart is a hyperbolic function of the arte- 
rial oxvgen content. Since cardiac output tends to re- 
main constant, it does not matter whether the flow is 
expressed in absolute terms or as a fraction of cardiac 
output. 

DR. FRANK C. GREISS, JR., Winston-Salem, North 
Carolina. The question relates to the development of a 
basic experimental model. A number of years ago I 
went through vour laboratory. You were catheterizing 
the fetus in utero, and, if I remember correctly, it took 
approximately three days for the fetal urinary flow to 
return to its normal level. 

If I can properly interpret that urine production is a 
function of renal blood flow in this context, do you 
then think that the stress of fetal surgery results in 
prolonged hypoxia? 


*Cohn, H. E., Sacks, E. J., Heymann, M. A., and Rudolph, 
. M.: Cardiovascular responses to hypoxemia and acidemia 
in fetal lambs, Am. J. OBSTET. GYNECOL. 120: 817, 1974. 
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We discussed the shutdown of the peripheral circu- 
lation. Did you explain this hypoxia on that basis? Or 
do you have another premise? It is difficult to believe 
that there are three or four days of this degree of 
hypoxia. 

DR. MESCHIA. The blood flow to the kidneys de- 
creases in severe hypoxia. I agree with you that the 
decrease of fetal urinary flow that one observes days 
after operation is not related to hypoxia and is proba- 
bly related to increased production of antidiuretic 
hormone. 

DR. MORTIMER ROSEN, Cleveland, Ohio. My ques- 
tion is one of research strategies. Dr. Makowski stated 
that you speak well to clinicians; thus, we may need 
your help now in determining strategies as to how we 
continue our fetal research program. 

Let me explain what I mean. Our problem is the 
damage to the brain. As you noted, this is the organ the 
body protects. Many of us, as clinical investigators, have 
been using the brain as a model to prevent brain dant- 
age. At one level of brain control, we count the fetal 
heartbeats. We move up to another control level and 
we examine the heartbeat patterns—again modulated 
through the brain. 

Today we also study fetal respiratory movements— 
another brain-modulated variable. We have become 
more sophisticated in evaluating complex brain activ- 
ity. When we combine all the variables, that is, fetal 
movement, respiratory movement, regular and irregu- 
lar respiration, and short-term and long-term 
heartbeats, we call this "brain organization of fetal 
state." 

Thus, we are using many of the electronically/me- 
chanically perceived variables which are modulated in 
the brain, in order to say, "This fetus may be at risk. Let 
us then react." 

Perhaps our strategy is wrong. If the brain is the last 
organ to show the effects of hypoxia, the strategy we 
should be using is looking in another area, at another 
organ which perhaps will show the environmental 
stress sooner. 

DR. MESCHIA. When we measure the pH of fetal 
blood and observe a moderate decrease we may have 
an early sign of hypoxia. I pointed out the fact that the 
blood pH may decrease before the delivery of oxygen 
to the brain and the heart is compromised. Therefore, 
the measurement of pH might be one example of the 
kind of index that you are looking for. However, let me 
emphasize one fact about the brain. When I say that the 
critical Po; of the fetal brain is low, I am really thinking 
of hypoxic damage, the cells having to rely on anaero- 
bic metabolism to survive. But there are indications 
that brain function can decrease at a much higher Po;. 
It may be that there are some neurotransmitters, the 
synthesis of which depends on a relatively high Pog. 
These transmitters could then decrease in concentra- 
tion long before the brain is in any danger of anoxic 
damage. If that is true, then some measurement of 
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electrical activity of the brain may be an early sign of 
hypoxia. This is an area that has not been sufficiently 
explored. I agree with you that we must keep looking 
for early signs of anoxia when the nervous system is not 
yet damaged. 

DR. A. E. SEEDS, Cincinnati, Ohio. I would like to ask 
you to comment further on the importance of the posi- 
tion of the fetal oxyhemoglobin dissociation curve rel- 
ative to the maternal curve in maintaining normal pla- 
cental oxygen transfer. 

For example, if the maternal curve is shifted to the 
left or right by means of the Bohr effect during mater- 
nal alkalosis or acidosis and if no change in uterine 
blood flow is assumed—a possible assumption at least 
with maternal acidosis from conflicting data in the 
literature—would you expect the resulting increase or 
decrease in maternal Pos and transplacental Po, gra- 
dient to alter significantly (1) placental oxygen transfer 
and (2) placental diffusing capacity for oxygen? 

* DR. MESCHIA. Purposely, in this talk, I kept away 
from the very complex issues of placental function. 

In rather simplistic terms I will state that in the fetus 
umbilical venous Pos tends to equilibrate with the Pos 
in maternal placental venous blood. 

Therefore, the degree of oxygen saturation and the 
oxygen content of the fetus in umbilical venous blood 
are determined, in part, by the maternal venous Po; in 
the placenta. 

If the oxyhemoglobin dissociation curve is shifted to 
the right by maternal acidosis, the oxygen saturation in 
the maternal veins remains virtually. constant, and 
there is a measurable increase of Po, in the maternal 
placental veins; therefore, there is also an increase in 
Po, in the fetal umbilical vein. 

So, everything else being equal, and perhaps para- 
doxically, maternal acidosis is beneficial to the fetus in 
the sense that the fetal blood becomes better oxygen- 
ated. Conversely, with maternal alkalosis fetal blood 
has a lower Po». 

Thus, maternal alkalosis is dangerous to the fetus 
because it decreases the Pos with which the fetal blood 
is equilibrated in the placenta. 

DR. ERNEST PAGE, San Francisco, California. There 
is, of course, a considerable gradient between the Po; 
of the maternal placenta and the fetal umbilical artery, 
and in years past this has been referred to as the pla- 
cental barrier to oxygen transport. 

There is relatively little mention about the consump- 
tion of oxygen by the placenta itself, and it seems to me 
that one has to modify the Fick equation by subtracting 
the total oxygen consumption of the placenta. 

There are periods in early pregnancy when the total 
oxygen consumption of the placenta exceeds that of 
the fetus. Is it not important to subtract that from the 
Fick equation at each period of gestation? Does it not 
result that the placenta then becomes almost as efficient 
as the human lung in the ability to transport oxygen? 

DR. MESCHIA. You are raising the question of why 
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the placenta of sheep and man provides the fetus with a 
low Pos. There are two basic reasons. The first is that 
the placenta behaves as a concurrent system of ex- 
change, that is to say, umbilical venous blood tends to 
equilibrate with the Po, in the placental veins, not the 
placental arteries. 

If the placenta consumed no oxygen, the placental 
veins would have a rather high saturation and a Po; 
which I estimate would be 60 mm. Hg. 

So, if the placenta did not consume any oxygen, the 
fetal blood would tend to equilibrate with a Pos of 60 
rather than 40 mm. Hg, still less than what the lung can 
provide but considerably higher than what is observed. 
In answer to your question, the two major reasons for 
the low Po, of umbilical venous blood are the pattern 
of the placental perfusion and placental oxygen con- 
sumption. 

DR. RONALD C. CHEZ, Washington, D. C. I have two 
questions, and in the first I would like to extend Dr. 
Seeds’ question to you. 

Hemoglobin A;. is said to have an increased affinity 
for oxygen. In the adult, this would move the oxvgen 
saturation curve to the left. The highest percentage of 
total hemoglobin that I have seen reported is about 30 
per cent. Would this level make a significant difference 
in the oxygen that is available in the fetus in terms of 
differences in affinity? 

DR. MESCHIA. I have never done these calculations 
but they could be done, and we would have to see what 
we obtain. 

DR. CHEZ. The second question regards some of 
your recent data on the glucose/oxygen quotient in the 
presence of fetal hyperinsulinemia. It seems that with 
this additional variable you are changing the oxygen 
consumption of the carcass and non-heart-brain vis- 
cera. Would this not modify at least the position of the 
hyperbolic curve, if not the actual shape of it? 

DR. MESCHIA. It might. What you are bringing up is 
a phenomenon that is of interest to us at the moment. 
If we infuse large doses of insulin in the fetal circula- 
tion, the fetus, for some reason, becomes hypoxic. One 
of the possibilities which we are exploring is that it 
becomes hypoxic because its oxygen requirements in- 
crease. If I gave the impression that the fetus has a 
well-engineered oxygen delivery system, I would have 
to qualify that impression by saving that the system 


takes advantage of the fact that the oxygen demands of 


the fetus are stereoty ped. 

The oxygen consumption of an adult varies by a fac- 
tor of 10 or more with muscular activity. In the fetus, 
normal oxygen consumption varies at any given age by 
less than a factor of two. It is a system that works well as 
long as the oxygen consumption is fairly predictable. 
But there may be cases, for instance, in the fetus of a 
diabetic mother, in which for some reason the fetal 
oxygen consumption increases and that could produce 
quite a problem. 

DR. Roy M. PITKIN, lowa City, Iowa. How far before 
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term do these relationships apply? Or, put another 
way, a! what point during fetal life does this ability to 
redistribute blood flow occur? 

DR. MESCHIA. I wish I knew. These are term fetuses. 
There are technical difficulties in studying younger 
fetuses. On seeing pictures of the human embryo, with 
the head so big and a little body, one wonders what 
kind of physiology that creature has. 

DR. CLAUDE VILLEE, Boston, Massachusetts. Hearing 
this fine lecture by Dr. Meschia brought back some very 
pleasant memories to me, because when he arrived in 
New Haven in 1950, I was driving down from Boston 
one day a week to participate in the experiments. As 
long as Dr. Barron was performing the acute experi- 
ments there was something for a biochemist to do, but 
as soon as he developed the long-term model I was out 
of business, and I had to sever my relationship with Dr. 
Barron. 

As I look back over these experiments I am struck by 
the fact that all of us were making the assumption that 
the fetus was just a small adult, which is a very wrong 
assumption as we now know. The fetus is quite beauti- 
fully adapted at certain levels to survive and gets along 
very well at a lower oxygen tension. 

At the time Dr. Meschia was at Yale, I was exploring 
the possibility that there was some qualitatively differ- 
ent sort of metabolic pathway that might explain why 
the fetus could survive at a low oxygen tension. There 
was a search for some unique anaerobic metabolic 
pathwav in the fetus. Of course, there is none. 

There are some quantitative differences between 
fetal and adult tissues, but there are no qualitative dif- 
ferences. Whether cellular respiration is carried out be- 
fore or after birth, oxygen is used for just one thing, 
and that is as a "sink" needed to receive all those elec- 
trons that have been removed from foodstuffs, in the 
course of which we get energy to survive. 

The utilization of oxygen is common to the fetus and 
the adult. As you have shown very nicely, fetal tissue 
has a high level of oxygen consumption which is main- 
tained by extraction of as much oxygen as possible 
from the fetal blood. 

The tetal blood in turn extracts as much oxygen as 
possible from the maternal blood by virtue of this 
unique fetal hemoglobin curve. 

DR. WILLIAM N. SPELLACY, Gainesville, Florida. 
Your earlier studies showed that uterine blood flow was 
controlled by steroids, and now you show that the ad- 
renal gland is one of the preserved tissues with 
hypoxia. 

The question is how does the change in oxygen cause 
redistribution of blood flow? And do you have any clue 
as to whether this change might be caused by steroids 
from the adrenal or by epinephrine? 

DR. MESCHIA. Let me qualify your statement about 
steroids. Steroids control blood flow to the nonpreg- 
nant uterus. It is still quite uncertain what role they 
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play in controlling uterine blood flow during preg- 
nancy. 

As to the control of the fetal circulation, I did not 
have time to describe the relationship between oxygen 
and the blood flow to the kidney, the fetal carcass, and 
the fetal gut. This relationship is complex, being the 
result of two mechanisms working at cross-purposes. 
As demonstrated several years ago, if an isolated limb, 
which would be part of what we call the carcass, is per- 
fused with blood which is progressively hypoxic, it 
shows a progressive increase in blood flow. This in- 
crease is not as spectacular as that for the heart and the 
brain, but there is an increase. However, in vivo the 
blood flow to the limb decreases if the organism is ex- 
posed to severe hypoxia. This decrease is mediated by 
catecholamines.* Over the whole spectrum of in vivo 
hypoxia, blood flow to the carcass tends to increase in 
moderate hypoxia, presumably because of local mech- 
anisms of autoregulation, and to decrease in severe 
hypoxia when the local regulation is overwhelmed by 
the sympathetic reaction. 

DR. ALLEN WEINGOLD, Washington, D. C. J would 
like to extend one of the previous quéstions because I 
see the relevance of this material, certainly in the near- 
term lamb. But one of the reasons you took these lambs 
up to Mount Evans was to observe, on some long-term 
basis, the effect of decreased environmental oxygen. 
We have some clinical observations which suggest that 
lowered oxygen in the environment affects fetal growth. 
The hyperbolic pattern seems to require a very low 
oxvgen content. Is this what occurs over a period 
of time at high altitude to produce fetal growth re- 
tardation? : 

DR. MESCHIA. | am glad you brought this up because 
I did not emphasize sufficiently that I was describing 
the fetal response to acute hypoxia. I would be in- 
terested in learning what happens in chronic hypoxia. 
Unfortunately, when we took sheep to high altitudes, 
we did not have the technology that we now have. So 
we were not studying what we now could. 

Definitely it would be an important extension of our 
recent studies to investigate chronic hypoxia, whether 
or not this kind of redistribution of cardiac output 
persists. The work by Creasy and colleagues,* where 
they produced microinfarctions of the placenta, sug- 
gests that this type of redistribution indeed persists. 
However, it is an open question whether this redis- 
tribution is responsible for decreased growth of the 
carcass in comparison to the heart and brain. 


€ 
* Dawes, G. S., Lewis, B. V., Milligan, J. E., et al.: Vasomotor 
responses in the hind limbs of foetal and new-born lambs to 
asphyxia and aortic chemoreceptor stimulation, J. Physiol. 
195: 55, 1968. 
*Creasy, R. K., Barrett, C. T., De Swiet, M., Kahanpaa, 
K. V., and Rudolph, A. M.: Experimental intrauterine growth 


retardation in the sheep, AM. J. OBSTET. GYNECOL. 112: 566, 
1972. 
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The role of cilia in fertility: An evaluation by selective 
microsurgical modification of the rabbit oviduct 


CARLTON A, EDDY, Pu.D. 
JUAN J. FLORES, M.D.* 
DAVID R. ARCHER, B.S. 
CARL. J- PAUERSTEIN, M.D. 


San Antonio, Texas 


Fertility, ovum transport, and ciliary activity were examined in 35 rabbits after either unilateral 
microsurgical reversal or double transection (surgical controls) of 1 cm. segments of distal, middle, 


or proximal ampulla. Fertility was also examined following similar segmental reversal at the level of 


the distal and proximal isthmus in eight additional rabbits. Reversal of 1 cm. segments of distal, 

z middle, or proximal ampulla effectively prevented pregnancy. In contrast, control animals that 
underwent double transection without reversal experienced unaltered fertility. Reversal of 1 cm. 
segments of distal or proximal isthmus was also consistent with normal fertility. Ova placed on the 
*fimbrial surface of oviducts that had undergone ampullary segmental reversal were arrested at the 
distal anastomosis of the reversed segment. When mechanically displaced into the reversed 
segment, such ova were transported toward the ovary and were again arrested at the distal 


anastomosis. Transampullary transport of ova was normal in doubly transected controls. Ova were 


transported across both anastomosis sites to the ampullary isthmic junction. Studies of ciliary 
activity confirmed that cilia within reversed segments of ampulla beat in the ovarian direction, 
counter to that in the rest of the oviduct. Direction of ciliary beat remained unaltered in surgical 
controls. These experiments demonstrate a critical role of tubal cilia in ovum transport through the 
rabbit ampulla. In contrast, other mechanisms control ovum transport into and through the tubal 


isthmus. (AM. J. OBSTET. GYNECOL. 132: 814, 1978.) 


OvuM TRANSPORT through the mammalian oviduct 
is thought to be the result of tubal contractile, ciliary, 
and secretory activity. Although the detailed time 
course of ovum transport has been defined in a variety 
of species, including the human being, the role and 
relative importance of each of these oviductal compo- 
nents in ovum transport remain incompletely defined 
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due to difficulty in experimentally separating their in- 
dividual effects. 

In the rabbit, transport of the ovum through the 
ampulla to the ampullary isthmic junction (AIJ) is ac- 
complished in minutes and is easily observed in vivo." ? 
Movement of ova through the initial portion of the 
ampulla is smooth and progressive. In contrast, trans- 
port through the remainder of the ampulla is charac- 
terized by a series of complex, often reciprocal 
movements. Because of these observations, it has been 
suggested that ovum transport through the initial por- 
tion of the ampulla is the result of ciliary activity, 
whereas transport through the remaining majority of 
the ampulla is the result of contractile activity.? The 
recent findings that ovum transport through the rabbit 
ampulla occurs with a normal time course despite 
selective pharmacologic inhibition of tubal contractility 
indicate that cilia alone are capable of transporting ova 
through the entire ampulla.* ? Such findings do not, 
however, negate a contribution of tubal contractility to 
ovum transport through the ampulla. 

The advent of tuboplastic microsurgery has made? 
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available the means with which to critically examine 
tubal function by selective modification of tubal anat- 
omy. Of specific utility in assessing the relative con- 
tribution of ciliary and contractile activity to ovum 
transport is the animal model in which a segment of 
oviduct is microsurgically reversed and reanastomosed. 
Normal pregnancy has been reported in the rabbit fol- 
lowing this procedure performed at the level of the 
isthmus.’ 

The present study was undertaken to examine the 
role of ciliary activity in fertility in the rabbit with the 
use of microsurgical segmental reversal of the oviduct. 


Material and methods 


Animals. Forty-three adult female New Zealand 
white rabbits were utilized in these experiments (Fig. 
1). Sixteen of the animals underwent unilateral double 
transection and reanastomosis of 1 cm. segments of the 
proximal (n — 5), middle (n — 5), or distal (n — 6) am- 
pulla. These animals served as controls for the effects 
of surgical manipulation on subsequent ov iductal 
function. Nineteen animals were subjected to reversal 
of corresponding segments of the proximal (n — 7), 
middle (n = 6), and distal (n = 6) ampulla. Eight ani- 
mals were operated upon to reverse segments of the 
proximal (n = 4) or distal (n = 4) isthmus. Contralat- 
eral oviducts in all animals served as controls. 

Micresurgery. An operating microscope* equipped 
with a remote control foot panel controlling magnifi- 
cation and focus fitted with an auxiliary bilateral fi- 
beroptic light source was used for all microsurgical 
procedures. With the use of intravenous sodium pen- 
tobarbital anesthesia, a single oviduct was exteriorized 
through a flank incision. An area of oviduct perfused 
by an anatomically well-defined vascular tree composed 
of caudal branches of the uteroovarian artery and vein 
was selected for reversal. Elastic cords 0.5 mm. in 
diameter were placed on either side of the area of 
oviduct to be reversed by piercing the mesosalpinx and 
mesotubarium superius in avascular areas with jewel- 
er's forceps. With the aid of small bulldog clamps, the 
cords were drawn into ligatures sufficiently tight to 
occlude the tubal vascular arcade but not the tubal lu- 
men. Traction on the ends of the ligatures aided in 
positioning the oviduct to facilitate microsurgery. 

With Vannas scissors, the oviduct was severed per- 
pendicular to its long axis several millimeters inside the 
tubal ligatures. The dissection was continued 1 to 2 cm. 
into the mesosalpinx. The mesotubarium superius was 
then dissected along the median aspect of the oviduct 
between the ligatures. A mobilized segment of oviduct 


*Model OPMI 6, Carl Zeiss, Inc., New York, New York. 
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3k Contralateral Oviduct = Unoperated Control 


Fig. 1. Design of experiment. 


approximately 1 cm. long with an intact vascularized 
pedicle of mesosalpinx was thus created. Hemostatic 
sutures of 10-0 (22 u) monofilament nylon placed 
around blood vessels not occluded by the elastic 
ligatures controlled bleeding of the tubal stumps. 
Hemostasis was facilitated by intermittent irrigation 
with a 1 per cent solution of 1:1,000 epinephrine in 
sterile saline. ! 

The tubal segment was rotated 180° about its pedicle 
and the cut ends were positioned with the correspond- 
ing tubal stumps. The use of a 2 to 3 cm. length of 
hydrated 2-0 chromic suture as a temporary intralumi- 
nal stent aided in achieving accurate apposition of the 
cut ends and in overcoming torsional stress until initial 
sutures were placed, at which time the stent was re- 
moved. End-to-end anastomosis was completed with 
10-0 monofilament nylon mounted on a % circle taper 
needle (75 u). Eight to ten interrupted sutures were 
used in the ampulla, and five to six in the isthmus. 
Sutures were placed around the perimeter of the ovi- 
duct through the serosa and myosalpinx excluding the 
endosalpinx. The defects in the mesotubarium super- 
ius and mesosalpinx were repaired with several inter- 


rupted 10-0 nylon sutures. Surgical control oviducts. 


were similarly transected and reanastomosed without 
reversal of the segment. 

Experiment 1: Fertility. Three to eight weeks follow- 
ing microsurgery animals were bred to male rabbits of 
proved fertility. Immediately following mating, an in- 
travenous injection of 100 LU. of human chorionic 
gonadotropin (h€G) was administered to ensure ovu- 
lation. Two weeks later, laparotomy was performed 
with the use of sodium pentobarbital anesthesia and 
the reproductive tracts were examined. The number of 
corpora lutea on each ovary and the number of implan- 
tations in each uterine horn were recorded. Pregnan- 
cies were allowed to go to term. In animals that did not 
become pregnant, patency of the modified oviducts was 
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Table I. Effects of unilateral segmental reversal of the ampulla on fertility 


m 










Altered side 





Pregnancy rates: 


No. of pregnant uteri 7 0 6 l 6 0 

Total No. of uteri 7 7 6 6 6 6 

Pregnant (96) 100 0 100 17 100 0 
Fecundity*: 

No. of corpora lutea 6.0 + 1.1 4.6 * 0.7 4.8 * 0.8 4.7 + 0.6 4.7 * 04 5.3 + 0.6 

No. implantations 5.6 + 1.0 OF 3.3 + 0.8 0.2 + 0.21 3.7 € 0.5 OF 

Nidation index 93.6 + 4.2 O+ 71.7 + 13.8 3.0 + 5.5f 81.3 + 10.7 Ot 


*Mean + standard error. 
tSignificantly different from contralateral value (p < 0.05). 


Table II. Effects of double transection of the ampulla on fertility 
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Proximal 





Control side Altered side 






Pregnancy rates: 


No, of pregnant uteri 6 6 5 5 4 5 
Total No. of uteri 6 6 5 5 5 5 
Pregnant (96) 100 100 100 100 80 100 
Fecundity*: 
. No. of corpora lutea 4.8 + 0.7 4.3 + 0.8 64+ 0.5 4.0 + 0.6 6.2+ 0.7 4.4 + 0.4 
No. of implantations 4.5 + 0.8 .4.3 + 0.8 4.8+ 1.0 4.0 + 0.6 402 12 2.4 + 0.4 
Nidation index 91.5 + 5.8 100 + 0.0 73.4 + 12.0 100 + 0.0 62.2 * 17.5 53.6 + 7.6 


*Mean + standard error. 


Table III. Effects of segmental reversal of the isthmus on fertility 















Distal isthmus 


Proximal isthmus 


Altered side 





Pregnancy rates: 


No. of pregnant uteri 4 3 4 3 

Total No. of uteri 4 4 4 4 

Pregnant (%) 100 75 100 75 
Fecundity*: 

No. of corpora lutea 45+ 0.3 4.5 Œ=- 0.6 58+ 14 6.8 - 0.6 

No. of implants 28+ 0.9 2.0 X 07 3.03 12 3.3 ° 13 

Nidation index 61.2 £:A17.1 53.7 € 21.7 51.5 + 13.5 51.0 + 20.1 


*Mean + standard error. 


confirmed by transluminal perfusion with methylene 
blue in saline. Following delivery and/or return to es- 
trus, the animals that had undergone modification of 
the ampulla were used in ovum transport studies. 

Experiment 2: Ovum transport. 

In vivo studies. Three to nine weeks after delivery, 
animals which had undergone reversal or transection 
at the level of the distal, middle, or proximal ampulla 
were given an ovulatory intravenous injection of 100 
I.U. of hCG. Ten to 14 hours later the reproductive 
tract was exposed through a midventral laparotomy. 
Ova in cumulus recovered from the oviducts of donor 
rabbits were stained with methylene blue to render 


them visible through the wall of the oviduct. Individual 
stained ova in cumulus were placed on the tubal 
fimbria of surgically modified oviducts with jeweler's 
forceps. The ability of the surgically modified ampulla 
to transport ova across the anastomosis sites to the am- 
pullary isthmic junction was observed through the 
operating microscope. 

In vitro studies. Following ovum transport studies 
animals were killed with an overdose of sodium pen- 
tobarbital. Oviducts that had been operated upon were 
quickly removed, trimmed of fat and supporting 
mesenteries, and placed horizontally in an organ bath 


containing modified Tyrode's solution saturated with * 
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95 per cent oxygen :5 per cent carbon dioxide at 37° C. 
Composition of the Tyrodes was: sodium chloride, 
154.00 mM; potassium chloride, 2.68 mM; magnesium 
sulfate, 0.98 mM; dextrose, 5 mM; sodium bicarbonate, 
11.90 mM; calcium chloride, 1.80 mM. 

With the aid of a dissecting microscope each oviduct 
was cut longitudinally and pinned open with stainless 
steel pins to expose the surface of the endosalpinx. 
Eggs in cumulus stained with methylene blue were 
placed above, within, or below the reversed or doubly 
transected segment of ampulla and their movement 
was observed through a dissecting microscope. 

Morphologic evaluation. At the conclusion of the 
experiment, segments of surgically modified oviduct 
containing the anastomosis sites were excised, pinned 
flat on squares of cork, and processed for scanning 
electron microscopy. Tissues were equilibrated in 0.1M 
phosphate buffer (pH 7.4) for several hours and were 
fixed in 2.5 per cent glutaraldehyde in 0.1M phosphate 
buffer for 24 hours. Specimens were rinsed in 0.2M 
sucrose in 0.1M phosphate buffer for an additional 24 
hours to remove mucus. They were then dehydrated in 
graded concentrations of ethyl alcohol (55, 70, 90, 95, 
and 100 per cent) followed by acetone and were critical 
point dried. They were then coated with gold and pal- 
ladium in a vacuum sputterer and observed in a 
]SM-35 scanning electron microscope at a voltage of 25 
kw. A special Mamiya camera attachment was used for 
phetographic documentation. 

Statistical analysis. The effects of double transection 
and segmental reversal on fertility were assessed by a 
Student-Newman-Keuls test to determine differences 
between pairs of means. 


Results 


Experiment 1: Fertility. Reversal of 1 cm. segments 
of distal, middle, or proximal ampulla prevented preg- 
nancy in all but one animal. The ratio of ova ovulated 
to those that implanted (nidation index) was reduced 
nearly to zero by segmental ampullary reversal (Table 
I). In contrast, double resection of the ampulla without 
reversal did not interfere with pregnancy. The nida- 
tion index in these animals did not differ from that in 
the unoperated control sites (Table II). 

Segmental reversal of the distal or proximal isthmus 
prevented pregnancy in one of four animals. In the six 
animals that became pregnant, the mean number of 
ova ovulated, the number that subsequently implanted, 
and the resultimg nidation index did not differ from 
contralateral control values ( Table III). 

Experiment 2: Ovum transport. 

In vivo studies. Stained ova in cumulus placed on the 


7 fimbrial surface of oviducts that had undergone seg- 
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mental reversal or double transection of the ampulla 
were transported within minutes to the tubal infun- 
dibulum. Upon entering the tubal lumen the initial 
steady and progressive pattern of movement charac- 
teristic of fimbrial and infundibular transport gave way 
to rapid oscillating movements, which appeared to cor- 
relate with contractile activity of the tubal musculature 
surrounding or immediately adjacent to the cumu- 
lus mass. During the intervals between contractions, 
movement of the cumulus mass was steady and pro- 
gressive in the uterine direction. 

In the oviducts that had undergone double transec- 
tion, movement of the cumulus mass was not arrested 
at either anastomosis site. Ova in cumulus passed across 
anastomosis sites either with slow progressiveusing it to 
intermittently approach and recede from the AIJ over 
a distance of several millimeters. D 

In oviducts that had undergone segmental reversal 
of the ampulla, ovum transport proceeded normally 
until the reversed segment of oviduct was encountered. 
Further net forward movement of ova’ was arrested at 
the interface of reversed and normal tube. Displace- 
ment of ova into the reversed segment, whether 
through vigorous spontaneous tubal contractile activity 
or by the introduction of a pulse of saline into the tubal 
lumen, was followed by transport through the reversed 
segment back toward the ovary. Movement was again 
arrested at the interface of the reversed and normal 
tube. Ova in cumulus never negotiated the reversed 
segment, despite periods of observation up to 45 min- 
utes in duration. Individual stained cumulus masses 
tended to congregate at the interface in a fashion simi- 
lar to that of those that had reached the AIJ in surgical 
control oviducts. 

In vitro studies. Although the rate and direction of 
ciliary beat were not directly observed or quantified, in 
vitro observation of the movement of ova in cumulus 
provided an indirect index of these parameters. Con- 
tractile activity of the myosalpinx continued in vitro but 
was incapable of imparting a propulsive force to the 
cumulus mass. Thus, movement of ova was essentially 
the result of ciliary activity alone. 

Stained ova in cumulus placed on the exposed 
endosalpinx were slowly transported in the uterine di- 
rection when placed above or below the reversed or 
doubly transected segment. In oviducts that had un- 
dergone double transection, cumulus masses were 
transported across anastomosis sites without hesitation. 
In contrast, in oviducts in which a segment had been 
reversed, movement of cumulus masses stopped at the 
interface between the normal and reversed segment of 
oviduct. When placed within the reversed segment, 
cumulus masses were transported through the segment 
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Figs 2. Appearance of the isthmic endosalpinx following microsurgical reanastomosis. Severed 


mucosal folds at the anastomosis site (arrows) have reunited with minimal disruption of normal 
morphology. ( x 52.) 


in an ovarian direction until the interface was again 
encountered, at which time net transport ceased. 

Morphology. All anastomosis sites were freely patent 
to perfusion media when examined at laparotomy dur- 
ing the fertility studies. Examination of the endosal- 
pinx by scanning electron microscopy revealed good 
continuity of mucosal folds across the anastomotic site. 

In the isthmus there was a tendency of individual 
severed mucosal folds to reunite during the healing 
process (Fig. 2). In the ampulla, the more complex and 
elongated mucosal folds did not rejoin following tubal 
transection and reanastomosis. There was instead an 
interdigitation of individually healed mucosal folds 
across the anastomosis site (Figs. 3 and 4). Following 
both types of healing, a normal complement of ciliated 
and secretory cells was always seen (Fig. 5). 


Comment 


UE The role of tubal cilia in ovum transport is generally 
thought to be subordinate to that of tubal contractility 
despite the fact that direct correlation between tubal 
contractile activity and ovum transport has been dem- 
onstrated only in in vitro electrophysiology studies.” 
Our experiments were undertaken in order to examine 
directly the role of tubal cilia in ovum transport. The 


microsurgically modified oviducts retained their con- 





Fig. 3. Appearance of the ampullary endosalpinx following ile abilitv. B Fabre iR ye [ 
microsurgical reanastomosis. Severed mucosal folds have tractilé ability. Because of this, the relative HRportanee 


healed individually and interdigitate across the anastomosis of both effectors in ovum transport could be concur- 
site (arrows). (Original magnification x52.) rently examined. h ite, 
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Fig. 4. Higher power view of tissue in Fig. 2. Note absence of 
scarring or adhesions within or between adjacent mucosal 
folds. (Original magnification X 190.) 


Segmental reversal of the ampulla effectively pre- 
vented pregnancy. Cilia within reversed segments con- 
tinued to beat normally but in a direction opposite to 
that ef the cilia in the unaltered remainder of the am- 
pulla. Ova in cumulus were arrested at the interface of 
norma! and reversed segments. The observations that 
double transection and reanastomosis of ampullary 
segments had no effect on ovum transport or fertility 
demenstrate that reversal of the segment, rather than 
the surgical manipulation itself, was responsible for the 
arrest of ovum transport. 

In contras: to the situation in the ampulla, reversal of 
segments of the isthmus prevented pregnancy in only 
25 per cent of the animals. This was not statistically 
significantly different from results of the control sides 
not operated upon. 

These data suggest that cilia are critical to ovum 
transport through the ampulla but not through the 
isthmus. Although we believe this interpretation to be 
proper, it may be argued that, in addition to establish- 
ing an inhibitory bias in ciliary directionality, segmental 
reversal also may have established a similar bias in the 
direction of propagation of tubal contractions. Tubal 
contractile activity is complex and oscillatory. No peri- 
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Fig. 5. Higher power view of the endosalpinx at the level of 
the anastomosis, demonstrating a normaf ratio and comple- 
ment of secretory and ciliated epithelial cells. Distal ampulla. 
(Original magnification X 2,700.) 


staltic contraction waves occur. Movement of ova at any 
given instant may therefore be uterine or ovarian in 
direction. It is thus probably the net uterine bias that 
ultimately results in transport of ova to the uterus. In 
the present study, neither double transection nor seg- 
mental reversal of the oviduct abolished characteristic 
to-and-fro contractile activity. Thus, the segmentally 
reversed oviduct still integrates into an ovum transport 
model of random generation and propagation of mus- 
cle contractions in both the uterine and ovarian direc- 
tion. We therefore postulate that in the ampulla, with 
its dense ciliation but thin myosalpinx, reversal of a 
segment imparts a strong ciliary bias toward the ovary 
that the myosalpinx appears incapable of overcoming. 
Conversely, in the isthmus because of sparse ciliation 
relative to a prominent myosalpinx, segmental reversal 
imparts a weak adovarian ciliary bias easily overcome 
by the contractile activity of the isthmus. The statisti- 
cally unaltered fertility that followed segmental isthmic 
reversal supports this conclusion. 

These experiments demonstrate a critical role of cilia 
in ovum transport through the rabbit ampulla. In con- 
trast, ovum transport into and through the isthmus in- 
volves other mechanisms. 
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Discussion 


DR. LUIGI MASTROIANNI, JR., Philadelphia, Pennsyl- 
vania. The essential feature of properly timed embryo 
transport was highlighted by Chang! in the early 
1950's. He observed that premature transfer of em- 
bryos from the oviduct to the uterus in the rabbit re- 
sulted in implantation failure, in effect, preimplanta- 
tion abortion. Despite the acknowledged importance of 
understanding tubal transport mechanisms, the Sys- 
tems by which gametes and the embryo are moved are 
not as yet completely understood. In this paper, mi- 
crosurgical techrfiques were used to explore tubal 
function, an approach first reported by David and as- 
sociates.* The rabbit was chosen as the animal model in 
ordey to build on the data base alreadv available on 
oviductal function in that species. Although there are 
some distinct similarities between the rabbit oviduct 
and the human Fallopian tube, there are also differ- 
ences, even at the light microscopic level. For example, 
David and Czernobilsky? studied the uterotubal junc- 
tions of the rabbit, monkey, and human subject and 
documented very significant morpholosic differences 
among these species. Be that as it may, not unlike the 
human tube, the rabbit oviduct is lined with cilia: am- 
pullary cilia are programmed to beat in the direction of 
the uterus. By reversing a segment of ampulla, the di- 
rection of ciliary beat might well be reversed. One of 
the principal issues then centers about the mechanisms 
of control of ciliary function. The observations pre- 
sented support the notion that there is an intrinsic con- 
trol mechanism that remains intact even after the 
oviduct is divided and transposed. How is it that the 
cilia are not reprogrammed in the segment of tube the 
direction of which is reversed? Are the cilia pro- 
grammed to beat in a given direction indefinitely or do 
forces take over at some point that would bring the cilia 
in the reversed segment into line with those of the two 
immediately adjacent segments of tube? In the experi- 
mental group what was the longest time interval be- 
tween segment reversal and observation of transport? 

Surgically treated animals were examined for em- 
bryos two weeks after mating. Based on observation of 
the presence or absence of implanted embryos, it was 
concluded that pregnancy was prevented among the 
animals in which reversal of a segment of ampulla was 
carried out. However, in one animal in which the am- 
pulla was reversed implantation sites were observed. 
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Was there a morphologic explanation for this uncon- 
forming pregnancy? Were ova in cumulus transported 
across the reversed preimplantation segment in that 
animal? 

Were any ova or embryos actually recovered and 
evaluated for fertilization in the experimental group? 
One possibility that would explain the absence of im- 
planted embryos is that the ova were in fact fertilized 
but failed to implant because of failure of tubal trans- 
port. A second possibility is that sperm transport was 
interfered with and that as a result the ova were not 
ferulized. In fertility-assessment experiments the fate 
of spermatozoa is at least as important as that of ova. 
Unless ova were recovered, one cannot conclude that 
pregnancy was prevented. Were any observations 
made on sperm transport? 

Orderly progression of ova is influenced by the pres- 
ence or absence of cumulus cells. Denuded ova are not 
transported into the ostium by the cilia lining the 
fimbriae. In their in vitro experiments the authors 
studied the progression of vitally stained ova in 
cumulus. Have observations been made on denuded 
ova? Such ova may or may not be affected by reversed 
ciliary action. 

Reversal of a segment of isthmus, in contrast to am- 
pulla, did not prevent pregnancy. The authors sug- 
gested that this indicates that the cilia of the isthmus 
"do not play a vital role in reproduction." Another in- 
terpretation they may wish to consider is that the ciliary 
cells of the isthmus are not programmed to beat uni- 
formly in the same direction. Dual ciliary currents have 
been observed in the isthmus of the rabbit. This ar- 
rangement is responsible for the delay in ovum trans- 
port along the isthmus, and the latter may be essential 
in the rabbit in order to provide the embryo's “mucin” 
coat before its delivery into the uterus. Working in con- 
cert with transport mechanisms is the effect of tubal 
fluid on the embryo itself. Parenthetically, ciliary beat 
of the human and monkey isthmus is uniformly in the 
direction of the uterus.? In the rabbit, on ova that re- 
main unfertilized and are transported into the uterus, 
there is continued accumulation. of a protein or 
mucopolysaccharide layer, the product of reproductive 
tract fluids. A similar accumulation occurs around the 
fertilized ovum. It would be of some interest to assess 
the effect of tubal secretions on the ova that have been 
delayed in transport. 


Volume 132 
Number 7 


Distribution of spermatazoa at the isthmus is also a 
worthy subject of study, as such observations would 
provide insights into normal sperm transport mech- 
anisms. : 

In all, the observations reported with microsurgical 
techniques used to reverse segments of the tube, pro- 
vide a basis for further study. Such technical approach- 
es may be used profitably to clarify some of the poorly 
understood issues associated with tubal transport. 
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DR. GEORGEANNA S. JONES, Baltimore, Maryland. 
There is an experiment of nature that sheds some light 
on the ciliary action in the human subject and that is 
Kartagener's syndrome in which the dynein arm action 
of the cilia is interrupted so there is no ciliary activity 
throughout the body. 

Men with this syndrome have complete infertility. 
The spermatozoa do not move, and apparently these 
people are sterile. Women with Kartagener's syndrome 
have impaired fertility, but they do not have absolute 
sterility. 

DR. JAMES WARREN, St. Louis, Missouri. The authors 
indicated that the muscular or the contractile activity 
was unaltered. I wonder how they tested that? 

They concluded that the muscle was contracting 
normally and it was :he cilia that were different, but I 
did not see the data to that effect. I wonder how they 
support that statement? 

DR. PAUERSTEIN (Closing). With regard to Dr. Mas- 
troianni’s first question, the longest time that we have 
examined an animad after reversal has been about 
seven months, and the cilia were still beating in the 
reversed direction. | have no idea why they do not 
reprogram but they do not. 

We have done some fertility studies, not with these 
animals but im some other animals since completing 
these studies. It was remarkable that in the animals we 
inspected we recovered fertilized ova at the junction 
between the altered segments and the unaltered seg- 
ments. Thus sperm transport is apparently normal. 

We were interested in gamete transport and fertili- 
zation because we are trying to evolve a model for the 
study of tuba! pregnancy, and we wanted to see if these 
animals could be fertilized; indeed they were. We re- 
covered embryos at the two-celled stage, at which they 
should have been, at 24 hours after insemination. So 
we are comfortable that fertilization occurs. We have to 
examine many more animals to see how uniformly fer- 
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We do not use denuded ova in these transport 
studies. As you know, if you place a denuded ovum or a 
microsphere in the ostium, transfer through the re- 
mainder of the ampulla is perfectly normal. Denuda- 
tion does not prevent transport through the ampulla 
though it does prevent entry into the ostium. 

With regard to the question of the isthmus we did 
not address that specifically. We merely made the ob- 
servation that fertility was not statistically altered when 
segments of the isthmus were reversed. 

I agree that sperm distribution should be studied, 
but it is much easier for me to agree then to study it 
because the study of sperm distribution in the female 
genital tract is very complicated. Almost any manipula- 
tion displaces sperm from segment to segment. 

Dr. Asch, in our laboratories, has evolved a tech- 
nique by which to radiolabel sperm. We are hoping that 
by using isotope-labeled sperm we will be able to better 
understand sperm distribution. This model was origi- 
nally designed to study gamete distribution throughout 
the genital tract. 

Dr. Jones’ remark is very interesting. The whole sub- 
ject of people who have genetic absences of dynein arms 
is interesting, and, as she pointed out, at least some of 
the women are fertile. Although no one has yet ob- 
served the cilia within the Fallopian tubes, cilia in «the 
respiratory tract and in the endocervix have been stud- 
ied and, in fact, are missing the dynein arms. So it is 
possible, based on this natural experiment, that cilia are 
not critical to reproduction in human beings. We have 
not yet extended these studies to any primate species. 
We are finishing the work on rabbits, and we are now 
going to work on primates. But I suspect the story is 
different because the detailed time courses of ovum 
transport in the rabbit and in the primate are totally 
different. And so I suspect that the mechanisms of con- 
trol are different. 

With regard to Dr. Warren’s question, I have some 
data. All I stated was that the contractile activity ap- 
peared to be normal. There are no peristaltic waves in 
the oviduct but rather a series of segmental contrac- 
tions that can start anywhere and spread in any di- 
rection. 

We think, because of other work in our laboratories, 
that ovum transport to the uterus results from a change 
with time of the net uterine bias of contractility. At 24 
hours the bias is proovarian; at 48 hours there is almost 
no bias, and by 66 hours the bias is prouterine. We 
think that change in bias accounts for transport. 

The model that I described today fits very well into 
either a “random-walk” or “Monte Carlo” model for 
ovum transport. The data I have in reserve, Dr. War- 
ren, is that one of our young men has been studying 
electrical activity across transected and reanastomosed 
segments by using an array of eight microelectrodes 
placed very close together. The electrical activity across 
the anastomosed segments is indistinguishable from 
that of the unaltered Fallopian tube. 
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on the future course of labor, i.e, there is-no statistical correlation between 
the length:or slope of the latent period and the remaining portion of the 
labor In consideration of the data’ presented, however, a latent period 
greater than fifteen hours is significant, although a presumptive diagnosis of 
primary uterine inertia cannot be made. 
|: Second, phase @wo is short and variable but is very important in deter- 
mining the ultimate outcome of the labor in question. It leads- from the 
minimum slope of the latent period to the maximum slope of the third phase. 
A slow aeceleration generally presages a lower maximum slope and therefore 
a proloriged total labor; a rapid change precedes a short labor. From this it 
follows that the onset of labor should be measured from the onset of phase 
two sinee the ensuing changes are interrelated and apparently mutually 
determinant. The ineorporation of the antecedent time elapsed, ie, the 
latent period, gives an erroneous impression of the uterine work involved and 
does not permit comparisons among labors. Thus a twenty-four hour labor 
may consist of a twenty hour latent period and a short terminal period of 
activity; or a latent period of eight hours may be fullowed by a slow to 
average labor of sixteen hours. Equating these two labors is obviously in 
error. 
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Fig. 1.—Norma! labor (No. 704263). Primipara at term. Latent’ phasé 7.0 hours, slope 
6.3 cm. per hour; active phase 8.5 hours maximum slope 1.1 cm. per hour. The signwid 
character of à normal labor is apparent. 5 


Third, phase three, of the maximal eonstant slope, is inversely related 
to the total duration of the first stage of/labor. Since the major portion of 
the eervieal change oceurs during this period (3.5 to 8.5 em.), it is apparent 
that this relationship must exist. The essential linearity of progressive dila- 
tion reflected in an unchanging slope allows for quick appraisal of deviations. 
It is during this portion of the first stage of labor that short-term effects of 
various factors may best be observed. Primary inertia, redefined, is detected 
by a low overall slope, cervical dilatation oceurring quite slowly, but never- 


"Coefficient of correlation r 


The clinical data from which one must assess the prog- 
„ress of labor include the pattern and strength of 
uterine contractions, dilatation of the cervix, and des- 
cent of the fetal presenting part. However, to distin- 
guish readily a normal from an abnormal course of 
labor has long presented one of the commonest and 
most challenging problems to the obstetrician. In an 
effort to develop a relatively simple, reproducible, and 
objective measure of the progress of labor and its 
possible variations with analgesia and conduction anes- 
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theless progressing along á normal sigmoid curve (Fig, 2). Secondary inertia 
is reflected in a deceleration of the slope prior to that expected l.e., before 
8.5 em.), the preceding portion of the curve having been normal (Fig. 3). 
The flattening of the curve prematurely is teadily detected and should alert 
the obstetrician to seek the cause, whether cephalopelvie disproportion, inertia, 
cervical dystocia, excessive medication, exhaustion, or a combination of 
factors, This prompt detection of arrested (or arresting) labor should prove ` 
of considerable value. y "AS 
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siope 0.7 em. per hour. Although the curve js sigmoid in gen 
consideratey expanded 


3 


SECONDARY INERTIA 


^o bavi == 





curve prematurely. 
22 cm. per hour. 


Fourth, the final phase of the first stage of labor reflects best the feto- 
pelvic relationship in that cervieal retraction about the fetal head is ap- ` 
parently essential in obtaining full dilatation. In simultaneous plottings of 
station on these graphs, it is apparent that the major portion of descent of the 
fetal presenting part fakes place in this fourth phase of the first stage and 


thesia, Friedman devised a graphic analysis of cervical 
dilatation as a function of the duration of labor. Such a 
plot resulted in the now familiar sigmoid-shaped curve 
of the first stage of labor (see illustration, Fig. 1). This 
includes both prodromal labor, or the "latent" phase, 
and clinically apparent labor, or the active phase, which 
consists in turn of the phases of acceleration, maximum 
slope, and deceleration. In the evaluation of progress 
of labor, comparison with this normal pattern allows 0 
the early recognition of dystocia resulting from uterine 
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inertia, fetal malposition, or abnormality of the birth 
canal. Based on the analysis of many labor curves ob- 
tained from a wide spectrum of clinical conditions, and 
because of certain similarities in etiology, response to 
therapy, and prognosis, the aberrations of labor can be 
considered conveniently in three distinct groups: (1) 
prolonged latent phase alone, (2) the protraction dis- 
orders (protracted dilatation and protracted descent), 
and (3) the "arrest" disorders (secondary arrest of dila- 
tation, prolonged deceleration phase, failure of des- 
cent, and arrest of descent) (Friedman, E. A.: Labor: 
Clinical Evaluation and Management, New York, 1978, 
Appleton-Century-Crofts.) Thus, given a specific labor 
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pattern and definite diagnosis, the appropriate pro- - 
gram of management can be instituted, thereby opti- 
mizing the outcome for both mother and infant. Un- 
doubtedly use of the "Friedman" curve and the reali- 
zauon that undue prolongation of labor contributes to 
the perinatal mortality rate has been (with the use of 
oxytocin augmentation of some types of uterine dys- 
function and the more frequent use of cesarean sec- 
tion) an important factor in the decrease of perinatal 
morbidity and death. The graphic analysis has been 
modified by other workers, but the resulting so-called 
cervicometric analysis, cervicograph, and partogram 
display the essential features as originally described. 


. Most of the provisions of the Copyright Act of 1976 became effective on January 1, 
1978. Therefore, all manuscripts must be accompanied by the following written state- 
ment, signed by one author: “The undersigned author transfers‘all copyright ownership 
of the manuscript (title of article) to The C. V. Mosby Company in the event the work is 


published. The undersigned author warrants that the article is original, is not under 
consideration by another journal, and has not been previously published. I sign for and 
accept responsibility for releasing this material on behalf of any and all co-authors." 
Authors will be consulted, when possible, regarding republication of their material. 








Evolution of graphic analysis of labor 
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Boston, Massachusetts 


THE FORTUITOUS CONJUNCTION of the profes- 
sional pathways of a number of stimulating, clinically 
oriented academicians in an almost ideally fertile, 
thought-provoking environment conspired to give 
birth to the graphic concept of the analysis of labor 
progression just 25 years ago. At the College of Physi- 
cians and Surgeons of Columbia University in the mid- 
century, the Department of Obstetrics and Gynecology 
was nearing the zenith of its development under the 
inspired leadership of Dr. Howard C. Taylor, Jr. Clini- 
cal teaching in obstetric care was being supervised by 
Dr. D. “Anthon? D'Esopo in a manner characterized by 
conservatism tempered with inquiry and analysis. The 
heritage of the great Sloane Hospital for Women, only 
retently incorporated physically into the melting pot of 
the Columbia-Presbyterian Medical Center, still pre- 
vailed. In the presence of those whose promise was 
already recognized, including such incomparable clini- 
cal laboratorians as Drs. Albert A. Plentl and Donald 
Hutchinson (whose untimely deaths are still mourned), 
there was an atmosphere most conducive to the germi- 
nation of novel concepts. And the "soil" was made es- 
pecially fertile by the intensity of concern and uni- 
formly high quality of nursing skills brought to bear 
under the strong influence of Lottie Morrison, who ran 
the obstetric nursing service with both insight and 
compassion. Perhaps the catalyst in this unique milieu 
was the person of Dr. Virginia Apgar, who at this time 
was in charge of the obstetric anesthesia service. She 
served to generate an excitement of curiosity in the best 
academic sense; no dogma was sacred in her critical 
incisive mind or safe from her probing inquiry. Her 
legendary energy was boundless and her enthusiasm 
infectious. 

In this setting, young and impressionable residents 
in training, such as I, were swept up in a whirlwind of 
both clinical and laboratory investigation. Unlike the 
situation that was to prevail later in the 1960's when the 
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embarrassment of National Institutes of Health riches 
often served as the primary (if not sole) impetus and 
motivation for the pursuit of research activities, the 
drive at that time had to be generated from within each 
individual so inclined. While investigational pursuits 
were expected and encouraged, they were deemed to 
be extracurricular in nature and something to be ac- 
complished on an ad hoc basis, superimposed on the 
otherwise fairly full structured clinical educational 
program, without formal commitments of time, space, 
or fiscal allocations. These relative impediments not- 
withstanding, much important work was undertaken, 
leading to productive academic careers for many. 
Much of the thrust among clinical obstetric studies 
being conducted during this time centered about 
caudal anesthesia. The potentiality of this technique 
fired the imagination of proponents such as Dr. Apgar, 
who envisioned it as bordering on the elusive ideal 
being sought for achieving pain relief in labor that was 
safe and simple and would not affect the fetus or the 
course of |abor. With regard to this last aspect, only the 
barest beginnings had been made in objective monitor- 
ing of uterine contractility. Techniques were being ac- 
tively developed. Only two years earlier Alvarez and 
Caldeyro-Barcia! had startled a disbelieving obstetric 
community with reports describing graphic recordings 
of intrauterine hydrostatic pressure and later the use of 
intramyometrial microballoons for this purpose. These 
reports were instrumental in opening the entire field of 
physiologic experimentation in human pregnancy as 
we know it today. In the early 1950's, however, there 
was still much trepidation about invading the sac- 
rosanct uterus either transabdominally or transcervi- 
cally. Nonetheless, some work was being done in an 
effort to obtain contractility patterns from patients in 
labor before and during caudal anesthesia. The prime 
mover in this regard was Robert Hallet,? whose depar- 
ture from academic obstetrics was sorely felt by all who 
knew his keen perception, creativity, and intensity of 
interest. His efforts at Sloane were rewarded by the 
fine recordings he was able to produce, showing a 
clear-cut, albeit transient, increase in basal tonus as the 


anesthesia took effect in association with somewhat 
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diminished intensity and frequency of contractions. 
While this was obviously a meaningful observation, it 
did not really provide a measure of the over-all effect 
of the anesthesia on the course of labor, although it 
inferred inhibition. 

The only measures of clinical effect available then 
were data on the duration of labor (first and second 
stages and total duration, respectively), and the litera- 
ture was replete with conflicting testimonial series at- 
testing to the shorter, longer, or unaffected average 
lengths of labor with caudal anesthesia. Repeating this 
type of "experiment" was considered likely to be an 
ill-advised exercise in futility. Instead we searched for 
some other, more sensitive, objective means of studying 
labor and its progression. Others had traveled the same 
tortuous pathway before, and their monuments, like 
those of Ozymaneias, lay scattered half buried in the 
sands of our literature. Reports by Calkins and col- 
leagues^* extended over the preceding two decades 
and presented a growing mass of objective data bearing 
on variations in the length of the stages of labor. Cal- 
kins was convinced that accurate observations of the 
resistance of the cervix and of the pelvic floor, together 
with determinations of the effectiveness of the uterine 
contractions, were necessary to solve the riddle relating 
to the extreme variations in the length of labor so 
commonly encountered in clinical practice. He felt that 
critical observations of the existing forces of labor and 
the counteracting resistance would enable him to pre- 
dict the probable duration of labor, serving to reduce 
the high rate of operative interference. He urged that 
the consistency of the cervix, as well as the thickness of 
its wall and the length of its canal, be accurately de- 
termined and recorded. Calkins? work culminated in a 
report detailing the factors relevant to prediction of the 
length of the first stage. He showed that it was possible, 
on the basis of observations of intensity of contractions, 
degree of cervical effacement, softening of the cervix, 
and engagement of the fetal presenting part, to predict 
the approximate length of the normal first stage. Sub- 
sequently, a similar approach was developed for pre- 
dicting second-stage duration by paying particular at- 
tention to the number of contractions it took to evolve 
the descent process. He emphasized the sequence of 
contractions rather than the elapsed time, until then 
considered almost exclusively. 

This revived a once-popular method, the Wehen- 
zahlen (pain count) technique, first developed and 
popularized by Frey? in 1929. Frey felt that labor would 
not evolve withou: a predetermined given number of 
sufficiently strong contractions and that this number 
was more important than the time factor involved. His 
attempt at graphic representation consisted of half- 
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hourly notations of the accumulated number, average 
duration, and character of the contractions, together 
with other information on cervical effacement and dila- 
tation and the degree of engagement. Most nulliparous 
patients were found to require more than 300 contrac- 
tions after rupture of the membranes and most mul- 
tiparous patients more than 200.* It is apparent that 
this approach was the forerunner of more recent 
techniques, which summate number and intensity of 
contractions in a similar sequential but considerably 
more meaningful manner. Unfortunately, neither the 
Wehenzahlen technique nor that of Calkins provided 
means for accurate evaluation of the labor in progress, 
both being directed to over-all summations of factors 
bearing on total duration, leaving much to be desired 
with regard to the individual labor in progress. 

From the historical point of view, palpatory obserya- 
tions of cervical dilatation can be documented back to 
1816 when Ebermaier first described the changes in the 
cervical os which could be palpated by the examining 
fingers in the vagina. Kroenig"* and Ries, ?,simulta- 
neously and apparently independently of each other, 
first recommended palpation by way of the rectum in 
1894. Inconsistency appears to have characterized the 
observations obtained by this approach because Liep- 
mann" made a strenuous plea for standardization of 
cervical dilatation nomenclature in 1921. He stressed 
the practical need for expressing dilatation uniformly 
in centimeters instead of the then popular series of 
terms: Fingerkuppe (fingertip, roughly 1 cm.), Traur- 
ing (wedding ring, approximately 2 cm.), Damenuhr 
(lady’s watch, around 3 cm.), Herrenuhr (man’s watch, 
approximately 5 cm.), Kleinhandtellergrosse (small 
palm, about 6 cm.), and Handtellergrósse (palm size, 
about 8 cm.). 

It is to Wolf'5 that credit must be given for having 
recognized, in 1930, the necessity for exact and timely 
registration of the progress of cervical dilatation. It was 
he who accomplished the first such reported observa- 
tions in modern times. Wolf portrayed his concept 
of Teileróffnungszeiten (fractional cervical dilatation 
time) in a graphic manner, illustrating the dynamic as- 
pect of the labor phenomenon. The latter he termed 
"Bewegungsvorgang" (motion process). It was repre- 
sented diagrammatically in a retrospective fashion with 
cervical dilatation plotted against the number of hours 
prior to delivery. It was clear that the curve could not 
be constructed until delivery had taken place, since this 
was used as the primary point of reference. Although 
he asserted that the course of the curve would provide 
a significant insight into the operation of the biological 
forces, his sole published material related to rupture of 
the membranes and its effect on labor. 
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Koller and Abt'® !! described a graphic representa- 
tion of the course of labor, in 1948, that was said to 
facilitate the practical control of the entire process and 


permit scientific study. Their Partogramm consisted of 


a coordinate record with zero time representing the 
point at which the membranes ruptured. Cervical dila- 
tation was represented on an irregular scale, the divi- 
sions of which were unequal. Several steps in cervical 
dilatation and the delivery process, each representing a 
phase, were used. These included the diameters of a 1 
to 2 franc coin, a 5 franc coin, a small palm, a palm, 
complete dilatation, delivery of the baby, and delivery 
of the placenta. Superimposing curves aligned at zero 
time, the time of rupture of the membranes, Koller 
demonstrated that dispersion of the patterns before 
and after this event is different, that is, the curve is less 
steeply inclined prior to amniotomy and more rapid 
following it. Although presenting no data at all on pa- 
tients with intact membranes, he concluded that the 
effect seen was the result of amniotomy, which 
influences the duration of the total period of dilatation 
and the duration of the period of expulsion. 

Zimmer" presented studies, in 1950 with the use of a 
Wegzeit-Diagramm (course-time graph); he also uti- 
lized rupture of the membranes as the central theme. 
His curves were essentially hyperbolic in pattern, their 
sigmoid characteristics having been ignored. Although 
a marked change in slope was recognized to occur 
normally beyond 3 to 4 cm., no transition was accepted 
and pure linearity was insisted upon. The influence of 
dystocia, inertia, or other conditions as they related to 
changes in the curve was not recognized. Variations in 
the pattern, both quantitative and qualitative, were not 
described. The device was used only in its academic 
role and strictly on a retrospective basis. Moreover, it 
had the major fault of centering the curve at the time 
of rupture of membranes. This deficiency, together 
with the nonlinear, irregular dilatation scale and the 
assumpton that linear change existed throughout, was 
reflected in the rough picture of the course of labor it 
was able to provide. Furthermore, it offered almost no 
ongoing means for evaluating a labor in progress. 

As stated, the prime objective of most of these early 
investigations was the effect of amniotomy on labor. 
Despite the intensive effort that had been expended, 
essentially ignored was the matter of objective study for 
purposes of defining the complex phenomenon of 
labor, establishing norms for its course with which 
comparisons might be made more accurately and more 
profitably, and determining meaningful limits of nor- 
mal. In retrospect, these serious shortcomings tended 
to nullify a good deal of the value of these foregoing 
studies. Nevertheless, they did play an important role, 
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serving to form the foundation upon which graphic 
analytic techniques in current use were built. 

Insofar as purely clinical factors were concerned, the 
subject appeared to have been extensively and exhaus- 
tively investigated, and the likelihood that any useful 
additional information would be forthcoming was very 
remote. Despite this openly expressed pessimism, the 
need was too pressing to be ignored and this naive 
disbeliever embarked on a pilot study with the objective 
in mind of trying to determine whether caudal anes- 
thesia, when transiently applied in the course of an 
otherwise normal labor, could be shown to influence its 
progression. I chose at the outset merely to assess peri- 
odic levels in each of the six characteristic manifesta- 
tions of clinical labor that were assumed to advance 
steadily throughout labor, progressive change being 
the byword of every definition of labor till then—and 
sull to date. These included intensity, frequency and 
duration of contractions, cervical effacement and dila- 
tation, and descent of the fetal presenting part. Each 
was expressed in strictly clinical terms and plotted on 
square-ruled graph paper against time. From the very 
first case, it was apparent that progressive cervical dila- 
tation was going to be of greatest significance to us as 
an index of labor progression, and much excitement 
was generated among those willing to see. 

At this late date it seems inconceivable that such an 
obviously simplistic and utilitarian technique had not 
been developed intuitively and put to wide use many 
years earlier. Morever, the resistance it encountered in 
achieving acceptance and routine adoption in clinical 
practice cannot now be fully comprehended. Anecdot- 
ally, it might be of interest to note here that the first 
"acid test" of this technique was a brief comparison of 
two groups of gravid women, one subjected to the os- 
tensible stimulation of amniotomy, the other not. 
When no differences were found, to my consternation, 
the method came close to being summarily abandoned 
as obviously worthless. It was not until much later that a 
more extensive study* was able to verify these still con- 
troversial (but nonetheless documented) findings. For- 
tunately, we persisted against the adversity of apparent 
failure. 

Our primary motivating force, as related earlier, 
came from the great interest that was being generated 
in the effect of conduction anesthesia on labor. We 
were painfully aware that we had no satisfactory means 
of assessing progress in labor or of determining the 
short-term effect on the course of labor of the anes- 
thetic that was being administered. Although good 
studies could be accomplished for measuring contrac- 
tile pattern or total duration of labor, these did not give 
us the information we desired. Hallet's? objective ob- 
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servations of uterine contractility, on one hand, were 
too sensitive and did not reflect true over-all progress- 
ive change. Data on total duration, on the other hand, 
were too insensitive to allow detection of any transient 
effects of the anesthesia. A simple, objective, reproduc- 
ible, clinically available tool was thought to be necessary 
for this purpose. It soon became obvious that evalua- 
tion of progress in labor, previously synonymous with a 
nebulous degree of change, must be made available to 
us in terms of specific rate of change. This was con- 
ceived as a possible solution to our dilemma. We pro- 
ceeded without prior knowledge of the foregoing work 
in this area. In retrospect, this was perhaps fortunate 
since it was thereby possible to avoid the ensnarements 
of these prior approaches. The rest is history. A 
method was devised whereby the rate of change in 
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cervical dilatation could be related in a reasonably pre- 
cise manner to elapsed time. It was during the long 
night of June 10, 1953, that the too-frequent periodic 
examinations I made on the first patient studied (B. N., 
Unit No. 120448) immediately revealed the now famil- 
iar characteristic sigmoid curve of normal cervical dila- 
tation. Since that time, extensive study has revealed 
that the rate of change, within the limits of acceptable 
error, is specific for each patient and undergoes pre- 
dictable alterations during the course of normal labor." 
This technique has introduced a new dimension to us 
and has proved to be a useful clinical tool. Stemming 
from this early seed of discovery and invention 
wrought by necessity, many tangential explorations 
have been possible, and as a consequence much has 
been learned about labor. 


EEE 


REFERENCES 


1. Alvarez, A., and Caldeyro-Barcia, R.: La actividad con- 
tractil uterina en el estado gravida puerperal, Proc. 
Primer Congreso Uruguayo de Ginecologia, March, 
23-27 1949, Montevideo. 

2. Calkins, L. A.: The length of labor. III. The first stage: 
Labor pains and consistency of cervix, AM. J. OBSTET. 
GYNECOL. 27: 349, 1934. 

3. Calkins, L. A.: On predicting the length of labor. I. First 
stage, AM. J. OBSTET. GYNECOL. 42: 802, 1941. 

4. Calkins, L. A., Irvine, J. H., and Horsley, G. W.: Variation 
in the length of labor, AM. J. OBSTET. GYNECOL. 19: 294, 
1930. 

5. Frey, E.: Die Bedeutung der Wehentafel für die Physio- 
logie und Pathologie der Geburt beim vorzeitigen 
Blasensprung, Schweiz. Med. Wochenschr. 59: 615, 1929. 

6. Friedman, E. A.: Graphic analysis of labor, AM. J. OB- 
STET. GYNECOL. 68: 1568, 1954. 

7. Friedman, E. A., and Sachtleben, M. R.: Amniotomy and 
the course of labor, Obstet. Gynecol. 22: 755, 1963. 

8. Geisendorf, W.: Le nombre des contractions dans 
l'accouchement dirigé, Gynecol. Obstet. 35: 355, 1937. 

9. Hallet, R. L.: The conduct of labor and results with con- 


tinuous caudal anesthesia, AM. J. OBSTET. GYNECOL. 66: 
54, 1953. 

10. Koller, T.: Versuch einer graphischen Darstellung des 
Geburtsverlaufes, Gynecol. Invest. 126: 227, 1948. 

11. Koller, T., and Abt, K.: Das verticale Partogramm als 
zusatzliche Kontrolle des Geburtsverlaufes, Gynecol. In- 
vest. 130: 419, 1950. 

12. Kroenig, W.: Der Ersatz der inneren Untersuchung 
Kreissender durch die Untersuchung per rectum, Zen- 
tralbl. Gynaekol. 18: 235, 1894. 

13. Langreder, W.: Geburtshilfliche Messungen, Bibl. Gyn- 
aecol. 20: 9, 1959. 

14. Liepmann, W.: Die Gróssenbestimmung des ausseren 
Muttermundes in der Geburt, ein Vorschlag für Unter- 
richt und Praxis, Zentralbl. Gynaekol. 45: 1289, 1921. 

15. Ries, D.: Uber die innere Untersuchung Kreissender 
durch den Mastdarm, Zentralbl. Gynaekol. 18: 404, 1894. 

16. Wolf, W.: Der unzeitige Blasensprunge, Stuttgart, 1946, 
Wissenschaftliche Verlag, p. 103. 

17. Zimmer, K.: Die Muttermundseróffnung bei den 
Schadellagen im Wegzeit-Diagramm, Arch. Gynaekol. 
179: 35, 1951. 





X« om y 3A 


ITEMS 


Second Annual Postgraduate Course in 

Obstetrics and Gynecology 

Ihe Second Annual Postgraduate Course in Obstet- 
rics and Gynecology will be presented Februarv 14-16, 
1979, at the Scottsdale Hilton Hotel, Scottsdale, 
Arizona. It is co-sponsored by the Phoenix Society of 


Obstetrics and Gynecology and the Department of 


Obstetrics and Gynecology, Maricopa County General 

Hospital. 

* For information contact: The Secretary, Phoenix 

Society of Obstetrics and Gynecology, 333 E. Virginia, 

Suite 222. Phoenix, Arizona 85004. Telephone: (602) 
257-9218. 


Eighth Obstetric Anesthesia Conference 

The Eighth Obstetric Anesthesia Conference will be 
held at the Bonaventure Hotel, Los Angeles, Califor- 
nia, on March 29-31, 1979, and at the Camino Real 
Hotel, Puerto Vallarta, Mexico, on April 1-6, 1979. 

A complete program or further information can be 
obtained by writing: John S. McDonald, M.D., De- 
partment of Anesthesiology, Ohio State University 
Hospital, 410 W. 10th Ave., Columbus, Ohio 43210. 
Telephone: (614) 422-5591. 


E. C. Hamblen Symposium in Reproductive 
Endocrinology 


The E. C. Hamblen Symposium in Reproductive 
Endocrinology will be held at Duke University Medical 
Center, Durham, North Carolina, April 20-21, 1979. 

For additional information contact: R. Herbert 
Wiebe, M.D., Division of Reproductive Endocrinology 
and Infertility, Department of Obstetrics and Gynecol- 
ogy, Duke University Medical Center, Durham, North 
Carolina 27710. 


Body Image, Self-Esteem, and Sexuality in 

Cancer Patients 

The Fourteeth Annual San Francisco Cancer Sym- 
posium "Body Image, Self-Esteem, and Sexuality 
in Cancer Patients," will be presented March 23-24, 


:1979, at the Hyatt on Union Square, San Francisco, 


California. 

For further information contact: Jerome M. Vaeth, 
M.D., West Coast Cancer Foundation, 50 Francisco St., 
Suite 200, San Francisco, California 941393. 
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National Conference on High Blood Pressure 

Control 

The National Conference on High Blood Pressure 
Control will be held April 4-6, 1979, at The Washing- 
ton Hilton, Washington, D. C. 

For information write: Conference Headquarters, 
National Conference on High Blood Pressure Control, 


1501 Wilson Blvd., Suite 600, Arlington, 
22209. 


Virginia 


Second Annual Meeting of the American College 
of Cryosurgery 


Ihe Second Annual Meeting of the American Col- 
lege of Cryosurgery will be held June 15-16, 1979, at 
the Holiday Inn, Grand Island, New York. 

For information contact: Mr. Daniel Moran, Corre- 
sponding Secretary, American College of Cryosurgery, 
18 W. Main St, Boston Post Road, Clinton, Con- 
necticut 06413. 


Radiation Biology in Cancer Research 

"Radiation Biology in Cancer Research" will be the 
topic of the Thirty-second Annual Symposium on 
Fundamental Cancer Research to be held in Houston, 
Texas, at the Shamrock Hilton Hotel, February 27— 
March 2, 1979. 

For additional information contact: Stephen C. 
Stuyck, M. D. Anderson Hospital and Tumor Institute, 
Houston, Texas 77030. 


Third Annual Frank R. Lock Symposium in 

Obstetrics and Gynecology 

The Third Annual Frank R. Lock Symposium in 
Obstetrics and Gynecology will be held March 9 and 10, 
1979, at Bowman Gray School of Medicine in Win- 
ston-Salem, North Carolina. 

For additional information and registration, write: 
Division of Continuing Education, Bowman Gray 
School of Medicine, 300 S. Hawthorne Road, Win- 
ston-Salem, North Carolina 27103. 


International Symposium on Oligozoospermia 


An International Symposium on Oligozoospermia 
will be presented May 29-31, 1980, in L'Aquila, Italy. 
Deadline for submission of abstracts is June, 1979. 

For abstract forms and information apply to the Sci- 
entific Secretary: G. Frajese, Clinica Medica V, Polic- 
linico Umberto I, 00100 Rome, Italy. 
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Available 
_ for the first time 


The ten-year cumulative author and subject 
index to volumes 100-129 (1968-1977) of the 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for your jour- 
nal collection. It is a complete and comprehensive 
relerence guide to over 28,000 pages of authori- 
tative articles published in the Journal during 
the past ten vears. 


Now these influential papers, appearing be- 
tween 1968-1977, have been cross-referenced to 
include over 23,100 subject entries. Each entry 
lists the complete article title, author(s), volume, 
page, and year of publication. 


The author index lists more than 13,850 con- 
tributors from this period, along with respective 
article title, author-to-author referral, volume, 
page, and publication date. 


The 479-page index is handsomely presented 
in a rust and gold cloth-cover volume. It is a 
must for every library concerned with obstetrics 
and gynecology. Send for your copy of this 
valuable reference today! 


479 pages, 8%" X 11", price $28.75 
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You can help 
the pregnant 
Crug abuser 
and her 


unborn child 


this Mosby book 
shows you how 


DRUG ABUSE IN PREGNANCY 
AND NEONATAL EFFECTS 
When a drug abuser becomes pregnant, her drug 
problem gravely complicates her pregnancy and the 
well-being of her child, both before and after birth. This 
book brings together information on all facets of the 
problem and discusses various successful and, 
unsuccessful treatment approaches. You'll find valuable 
chapters — written by authorities in the field — on such 
topics as: the infant in withdrawal; late complications in 
passively addicted infants; the effect of perinatal 
exposure to narcotics on the central nervous system; 





teratogenic aspects of drug abuse in pregnancy; and drug 


abuse and the law. 

Edited by José Luis Rementeria, M.D.; with 34 
contributors. 1977. 300 pages plus FM I-XII, 634” x 934”, 
34 illustrations. Price, $19.95. 


ORDER BY PHONE! Call toll-free (800) 325-4177 
ext. 10. In Missouri, call collect (314) 872-8370 ext. 10 
during regular business hours. A80966-31-05 
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THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 


Mail this coupon today! 
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: Yes! | want to inspect an on-approval copy of DRUG ABUSE 
: IN PREGNANCY AND NEONATAL EFFECTS, (4108-X) $19.95. 


> o Bill me O mastercharge # 


* O Payment enclosed O VISA& __ 
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: Address __ 








: City 


: State Zip Code 


: : 30- day Mosen in U.S. and Canada. A80966-31-05 
: Price effective in U.S.A. only. 


. Complete and mail to: The C. V. Mosby Company, 
: 11830 Westline Industrial Drive, St. Louis, Mo. 63141 
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- EDITORS! REVIEWERS! 
. .AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the acvantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system. special types of manuscripts 
(abstracts, transections, solicited manuscripts, 
book reviews). You’ll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Fh.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph. D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 


O Bill me O Master Charge # 

O Payment enclosed 

Name 

Address 

City 

ee) LL sm Rd ET 
MOSBY 
TIMES MIRROR 


30-day approval offer d only in 
y app i y THE C. V MOSBY COMPANY 


continental U.S. and Canada 11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 


BELLERGAL S'a- 


Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg. 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers. 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 
Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia 


Cardiovascular disorders with’ palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 


Gastrointestinal disorders with hypermotility, . 
hypersecretion, “nervous stomach, and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc. 
Premenstrual tension 


Interval treatment of recurrent, throbbing 
headache. 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
Sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening. 


How'Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100. 


LABORATORIES y 
Division of Sandoz, Inc. 
LINCOLN, NEBRASKA 68501 
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NONHORMONAL therapy — 


for menopausal 
vasomotor instability 
IS receiving 
renewed attention.. 


BELLERGAL- 


TABLETS 








Each Bellergal-S Tablet contains: phenobar- 

bital, USP central sedative (Warning May be 

habit forming), 40.0 mg. Gynergen® (ergota- 

mine tartrate, USP) sympathetic inhibitor 0.6 

mg. Bellafoline® (levorotatory alkaloids of bella- 

Mie as malates) parasympathetic inhibitor, 
mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 
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. *"[he sounding of the uterus 
. prior to the insertion of an IUD 


is arr integral part of the 


insertion procedure that should 
not be neglected....the size of 


the uterus is an important 


factor in the level of efficacy the 
patient may expect to experi- 


ence with an IUD?” 


Gibor, Y.; Deysach, L., and Nissen, C. H.: J. Re 


Med. 11:205-208 (November) 1973. 


(disposable intrauterine sound) 


It sounds right. 


B flexibility for easeof insertion 
B narrow diameter for patient 


comfort 
small 3-mm. diameter 


facilitates sounding, even in 


nulliparas 
B sensitivity to touch 


hold the Mark-7 gently be- 
tween thumb and forefinger 
during the sounding procedure 


B clear and accurate reading 
for patient screening and for 


recording in chart 
after insertion of sound to 


fundus, if not already there, 
push slide to the cervix; lift 
proximal end of slide to lock it 
in place on the sound; remove 
the sound and accurately read 
depth at pointer in window 


of siide 


B simple determination of 
uterine depth and position 


cervical stop allows parallel 
setting of the Cu-/ inserter for 


accurate fundal placement 


m convenient sterile packaging 


see.the directions for use 


included with each single-use 
unit and package —the Mark-7 


is available in 12s and 30s 


Searle Laboratories 
SEARLE Division of G D. Searle & Co 


Box 5110, Chicago. Illinois 60680 

















Cu-7* intrauterine copper contraceptive 
Description 
The plastic component of the Cu-7 1s composed of pharmaceutical grode 
polypropylene homopolymer with barium sulfate odded to render it 
radiopaque Its shape approximates the number 7 It is substantially 
smoller thon previously available ntrauterine devices; the vertical 
dimension meosures 36 mm ond the horizontal, 26 mm 
Coiled around the vertical limb is o pure, virgin electrolytic copper wire 
providing 200mm’ of exposed copper surfoce area A polypropylene 
retrieval thread is fastened to the free end of the vertical limb of the Cu-7 
The Cu is supplied with o simple tubular polypropylene inserter All 
components ore sterile 


Mode of Action 
Available data indicate thot the contraceptive effectiveness of the Cu-7 
is enhanced by o minute quantity of copper released continuously from 
the coiled copper into the uterine cavity 

The exact mechanism by which metallic copper enhances the contro- 
ceptive effect of on IUD has not been conclusively demonstrated Various 
hypotheses have been advanced, the most common being that copper 
placed in the uterus interferes with enzymatic or other processes that 
regulate blastocyst implantation 

Animal studies suggest that copper may play an additional role by 
reduction of sperm transport within the uterine environment 


Indication and Usage 
The Cu-7 1s indicated for contraception 


Contraindications 

The Cu-7 should not be inserted when any of the following conditions 
exist: pregnancy or suspicion of pregnancy; abnormalities of the uterus 
resulting in distortion of the uterine cavity; acute pelvic inflammatory 
disease or a history of repeated pelvic inflommotory disease postportum 
endometritis or infected abortion in the post three months: known or 
suspected uterine or cervical disease such os hyperplasia or carcinomo 
including unresolved, abnormal "Pop" smear; vagina! bleeding of un- 
known etiology, untreated ocute cervicitis until infection is controlled 
diagnosed Wilsons disease, known or suspected allergy to copper 
previous ectopic pregnancy, and significant anemia 


Warnings 
l. Pregnancy (0) Long-term effects The long-term effects on the off- 
spring of the presence of copper in the uterus when pregnancy occurs 
with the Cu-7 are unknown 

(b) Septic abortion Reports hove indicated an increased incidence of 
septic abortion associated in some instances with septicemia, septic 
shock and deoth in patients becoming pregnant with on IUD in ploce 
Most of these reports have been associated with the mid-trimester of 
pregnancy. In some cases, the initial symptoms have been insidious and 
not easily recognized If pregnancy should occur with o Cu in situ, the 
Cu7 should be removed if the thread is visible or, if removal proves to be 
or would be difficult. interruption of the pregnancy should be considered 
ond offered to the patient as an option. bearing in mind that the risks 
Ossociated with an elective abortion increase with gestational age 

(c) Continuation of pregnancy. If the patient chooses to continue the 
pregnancy and the Cu-7 remains in situ. she must be warned of the 
increased risk of spontaneous abortion and the increased risk of Sepsis 
including death The patient must be closely observed and she must be 
advised to report immediately all abnormal symptoms. such os flu-like 
syndrome, fever, abdominal cramping and poin, bleeding. or vaginal 
discharge. becouse generalized symptoms of septicemio moy be 
insidious 


2 Ectonic pregnancy (0) A pregnancy which occurs with an IUD in situ 
is more likely to be ectopic than a pregnoncy occurring without an IUD 
Therefore. patients who become pregnont while using a Cu-7 should be 
carefully evaluated for the possibility of on ectopic pregnancy 

(b) Special attertion should be directed to patients with delayed 
menses, slight metrorrhagia and/or unilateral pelvic pain, and to those 
patients who wish to interrupt o pregnoncy occurring in the presence 
of o Cu, to determine whether ectopic pregnancy has occurred 


3 Pelvic infection An increased risk of pelvic inflommotory disease 
associated with the use of IUDs has been reported While unconfirmed 
this risk appears to be greatest for young women who are nulliparous 
and/or who have c multiplicity of sexual portners Salpingitis con result 
in tubal damage and occlusion. thereby threatening future fertility 
Therefore, ıt ıs recommended that patients be taught to look for 
symptoms of pelvic inflammatory diseose The decision to use on IUD 
in O particular cose must be made by the physician and patient with the 
consideration of a possible deleterious elect on future fertility 

Pelvic infection may occur with o Cu in situ and ot times result in 
the development of tubo-ovarian abscesses or general peritonitis. The 
symptoms of pelvic infection include new development of menstrual 
disorders (prolonged or heavy bleeding), abnormal vaginal discharge 
abdominal or pe'vic pain. dyspareunia, fever The symptoms ore es- 
pecially significant if they occur following the first two or three cycles 
after insertion Appropriate aerobic ond anaerobic bocteriologic studies 
should be done and antibiotic therapy initiated promptly If the infection 
does not show morked clinical improvement within 24 to 48 hours, the 
Cu-7 should be removed and the continuing treatment reassessed on the 
bosis of the resu ts of culture and sensitivity tests 


4 Embedment Partial penetration or lodging of the Cu-7 in the en 
dometrium or myometrium can result in o difficult removal This may 
occur more frequently in smaller uteri (See removal instructions ) 


5 Perforation Portio! or total perforation of the uterine woll or cervix 
may occur with the use of the Cu-7. usually during insertions into 
patients sooner than two months after abortion or delivery or in uterine 
cavities t00 small for the Cu-7 The possibility of perforation must be 
kept in mind during insertion and at the time of any subsequent examino- 
tion. If perforation occurs. laparotomy or laparoscopy should be per- 
formed as soon as medically feasible and the Cu-7 removed Abdominal 
adhesions. intestino! penetration. intestinal obstruction. and loco! 
inflammatory reaction with abscess formation and erosion of adjacent 
viscera may result if the Cu-7 is left in the peritoneal covity 


6 Medical dicthermy The use of medical diathermy (short-wave and 
microwave) in c patient with o metal-containing IUD may cause heat 
injury to the surrounding tissue. Therefore medico! diathermy to the 
abdominal and sacro! areos should not be used on patients using a Cu7 


7 Effects of copper. Additional amounts of copper available to the body 
from the Cu-7 may precipitate symptoms in women with undiagnosed 
Wilsons disease The incidence of Wilsons disease is | in 200.000 


Precautions 

| Patient cox aseling Prior to the insertion the physician. nurse, or other 
trained hegitn professional must provide the patient with the Patient 
Brochure. The patient should be given the opportunity to reod the 
brochure anc discuss fully any questions she moy hove concerning the 
Cu os well as other methods of contraception 


2 Potient evaluation ond clinico! considerations (0) A complere medical 


history shou d be obtained to determine conditions that might influence 
the selection of an IUD. A physical examination should include o pelvic 
examination, Pop” smear, gonorrhea culture and. if indicated, oppropri- 
ate tests for other forms of venereo! disease The physician should 
determine that the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to 
determine the degree of patency of the endocervical canal and the 
internal os, and the direction and depth of the uterine cavity Exercise 
core to avoid perforation with the sound. DO NOT USE THE Cu-7 
INSERTION INSTRUMENT AS A SOUND in occasional cases, severe 
cervical stenosis moy be encountered Do not use excessive force to 
overcome this resistance 

(c) The uterus usually sounds to o depth of 6toBcm Insertion of a Cu-7 
info a uterine Cavity measuring less than 6 5 cm by sounding moy in- 
crease the incidence of pain, bleeding. partio! or complete expulsion 
perforation, and possibly pregnancy 

(d) To reduce the possibility of insertion in the presence of on existing 


e 
undetermined pregnancy, the optimal time for insertion is the lotter port 
of the menstrual flow or one or two days thereafter The Cu-7 should gor 
be inserted post partum or post abortion until involution of the uterus 
is complete The incidenge of perforation and expulsion is greater if 
involution is not complete . 

It is, however, necessary to place the Cu-7 os Righ os possible within 
the uterine cavity to heip avoid partial or complete expulsion that could 
result in pregnancy 

Since the Cu represents a different design in intrauterine controcep- 
tion, physicians are cautioned that it is imperative for them to become 
thoroughly familar with the instructions for use before attempting 
plocement of the Cu7 

(e) IUDs should be used with caution in those patients who hove an 
anemia or a history of menorrhogio or hypermenorrheo Patients 
experiencing menorrhagia and/or metrorrhagia following IUD insertion 
may be at risk for the development of hypochromic microcytic anemia 
Also, IUDs should be used with coution in patients receiving onti- 
coagulants or having o coagulopathy 

(f) Syncope, bradycardia or other neurovascular episodes moy occur 
during insertion or removal of IUDs. especially in patients with o 
previous disposition to these conditions 

(g) Patients with velvular or congenital heart disease are more prone 
to develop subacute bacterial endocarditis than patients who do not 
have valvular or congenital heart disease Use of an IUD in these patients 
may represent o potential source of septic embol: 

(h) Use of on IUD in those patients with ocute cervicitis should be 
postponed until proper treatment hos cleored up the infection 

(1) Since the Cu-7 may be partially or completely expelled, patients 
should be reexamined and evaluated shortly after the first postinsertion 
menses. but definitely within three months ofter insertion. Thereofter 
annual examination with appropriate medical and loboratory evaluation 
should be carried out The Cu-7 should be replaced every three yeors 

|) The patient should be told that some bleeding or cramps may occur 
during the first few weeks after insertion, but if these symptoms continue 
or are severe she should report them to her physician She should be, 
instructed on how to check ofter each menstrual period to maWertoin 
that the thread still protrudes from the cervix and cautioned thot there 
i$ NO Contraceptive protection if the Cu-7 hos been expelled. She should 
also be cautioned not to dislodge the Cu-7 by pulling on the threod. Ifo 
partial expulsion occurs, removal is indicated and a new Cu-7 moy be 
inserted The patient should be told to return within three yeors for 
removal of the Cu-7 ond for replacement if desired 

k) A copper-induced urticarial allergic skin reaction may develop in 
women using 0 Copper-containing IUD If symptoms of such an ollergic 
response occur. the patient should be instructed to tell the consulting 
physician that o copper-containing device is being used 

(I) The Cu7 should be removed for the following medical reasons 
menorrhag:o and/or metrorrhagia producing significant anemia: uncon- 
trolied pelvic infection, intractable pain often aggrovated by inter- 
course, dyspareunia, pregnoncy, if the thread is visible, endometrial 
or cervical malignancy, uterine or cervical perforation. or any indication 
of partial expulsion 

(m) If the retrieval thread cannot be visualized it moy have retracted 
into the uterus or have been broken off. or the Cu-7 may hove been 
expelled. Localization usually may be made by feeling with o probe, if 
not, x-ray or sonography can be used. When the physicion elects to 
recover o Cu-7 with the thread not visible, the removol instructions 
should be considered 

(n) If any patient with a Cu suddenly develops over! clinical 
hepatitis or abnormal liver function tests, appropriote diagnostic pro 
cedures should be initioted 


Adverse Reactions 
Perforotions of uterus and cervix have occurred. Perforation into the 
abdomen has been followed by abdominal adhesions, intestinal pene- 
tration, intestinal obstruction, local inflammatory reaction with abscess 
formation and erosion of adjacent viscera Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been portially or completely 
expelled 

The incidence of spontaneous abortion, when conception occurs with 
intrauterine devices in situ, appears to be increased over that in unpro- 
tected women. Insertion cramping, usually of no more than a few seconds 
duration, moy occur, however, some women may experience residual 
cramping for several hours or even doys. Intermenstrual spotting or 
bleeding or prolonged or increased menstrual flow may occur 

Pelvic infection including salpingitis with tubal damage or occlusion 
has been reported This may result in future infertility Complete or 
partial expulsion of the Cu-7 may sometimes occur. particularly in those 
patients with uteri measuring less than 6.5 cm. by sounding Urticoriol 
allergic skin reaction may occur. The following complaints hove also 
been reported with IUDs although their relation to the Cu-7 hos not been 
established amenorrhea or delayed menses, bockoches, cervical 
erosion. Cystic masses in the pelvis, vaginitis, leg pain or soreness 
weight loss or gain, nervousness, dyspareunia, cystitis, endometritis, 
septic abortion. septicemio, leukorrheo, ectopic pregnancy, difficult 
removal. uterine embedment. anemio, poin, neurovascular episodes 
including bradycardia and syncope secondary to insertion, dys- 
menorrhea. and fragmentation of the IUD 


Directions for Use 
The Cu is to be ploced within the uterine covity See the Procedure for 
Insertion for two insertion techniques 

The smoll diameter of the Cu-7 facilitates easy insertion in nulligravid- 
ous and nulliparous, as well os porous women The optimal time of 
insertion is during the latter port of the menstrual flow or one or two doys 
thereafter The cervical cono! is relatively more potent ot this time, and 
there is littie chance that the patient may be pregnont 

Present information indicates that efficacy is retained for 36 months 
There is no evidence tho! contraceptive efficacy decreases with time up 
to three years of use, but until adequate dato indicating o longer effective 
life become available. the Cu-7 must be removed within 36 months from 
the date of insertion and a new one inserted if desired If portio! ex- 
pulsion occurs, removal is indicated. and a new Cu-7 may be inserted 
Removal of the Cu-7 may also be indicated in the event of heavy or 
persistent bleeding 

The physician should become thoroughly femiliar with the instructions 
for use before attempting insertion or removal of the Cu-7 


Clinical Studies 
Different event rotes have been reported with the use of diHerent 
intrauterine contraceptives. Inasmuch as these rotes are usually derived 
from seporate studies conducted by different investigators in several 
population groups, a comparison cannot be made with precision. Even in 
different studies with the same contraceptive, considerably different 
rates are likely to be obtained becouse of differing characteristics of the 
study populotion. Furthermore. event rates per unit of time tend to be 
lower as clinical experience is expanded, possibly due to retention in the 
clinica! study of those patients who accept the treatment regimen. not 
having discontinued due to adverse reactions or pregnancy, so that those 
remaining in the study were those less susceptible In clinical trials of 
the Cu-7 conducted by Searle Laboratories, use effectiveness was 
determined as follows for porous and nulliparous women, as tabulated 
by the life table method. (Rates are expressed as cumulotive events 
per 100 women through 12. 24. and 36 months of use ) 

This experience encompasses 399.054 woman-months of use, in- 
cluding 12 months for 11.852 women. 24 months for 8,309. and 36 
months for 3,885 










36 Months 

Porous Nulliporous | Porous Nulliporous | Porous Nulliporous 
Pregnoncy 1.9 1.6 2.9 2.5 3.4 3.3 
Expulsion 5.7 8.0 6.8 9. 7.3 9.6 
Medical removol 10.7 18.1 0. 2449 28.4 












Continuation 73.9 
How Supplied 

Available in cartons of 6 and boxes of 30 and 100 sterile units (Cu-7 with 
on inserter) and sufficient patient leaflets and identification cords 





Please see complete product labeling for insertion and remove! 
techniques . 
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(intrauterine copper contraceptive 


No other . 
single contraceptive combines 


.- all these advantages: 








Effectiveness 

m approaches that of “the Pill" 
— more than 98-percent effec- 
tive in preventing intrauterine 


pregnancy! 


Comfort 

m insertion and use well > 
tolerated by nulliparas as well 
as multiparas 

m smallest inserter diameter of 





Pregnancy Rates (per 100 women per year of use) all ICIDs—only 3.07 mm. 
5 i TILT oa DONE 6 te SNELL T NM 
First Year Second Year Third Year Convenience 
P n p n p n m most convenient of any method for the 
TREG Dl 18 09 16 patient 
p=parous n= nulliparous "Once inserted, the IUD continues to exert 
its contraceptive action without requiring 
Economy sustained patient motivation: 
m costs less, on the average, than any of these Note: The Cu-7 must be replaced every three 
other methods": years. 
Esti mated Cost of Contraception Ac cept ance 
$5 m low discontinuation rate due to expulsion, 


pain or bleeding, P.I.D. or perforation, even for 
$3.84 | $4.00 nulliparas? 


iod 


Ff 
I 


*Based on an average insertion cost of $50, including one postinsertion checkup 
and 36 months of use. Fees range from "cost" to $150. 


+Based on an assumed usage rate of three times per week. 


+Based on an average cost of 17€ per application of jelly or cream. Cost and 
fitting of diaphragm are additional. 


SBased on an average cost of 17€ per application of foam or gel. 
||Based on an average retail cost per condom of 32€. 


*IPill.prices range from less than pharmacy cost to about $5.50 per cycle; fees 
for initial and subsequent exams are not included. 






$2.04+ $2.04 


four-week per 
Un Wh 
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f 
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Cost per 


References: 1. Rao, R. P., and Scommegna, A.: Intrauterine Contraception, 
Am. Fam. Physician 16:177-185 (November) 1977. 2. Data on file at Searle 
Laboratories. 








i Please consult product information on preceding page. 
diaphragm — foam/gelt$ condomti  "thePill"* 


with jelly SEARLE | Searle Laboratories - 
or creamt# Division of G.D. Searle & Co . * 


t Methods of Contraception Box 5110, Chicago, Illinois 60680 AU 
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For you . . . a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
eath specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no right 
policy on most. editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9" 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 


. D Bill me Meter Charge F a l1 [( [1€ 
C] Payment enclosed 


Name 
Address 
City 
Sr oorr a Cul 








MOSBY 


; TIMES MIRROR 
30-day approval off d only i 
y appro er good only in THE C. V. MOSBY COMPANY 


«ontinental U.S. and Canada. 11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ° ST. LOUIS, MISSOURI 63141 
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MONISTAT 7 Vaginal Cream 


TRADEMARK 
(miconazole nitrate 2%) 


Description MONISTAT 7 Vaginal Cream {miconazole — 


nitrate 296) is a water-miscible, white cream containing 
as the active ingredient, 296 miconazole nitrate, 1-[2, 
4-dichloro- 8-(2, 4-dichlorobenzyloxy) phenethyl] imida- 
zole nitrate. 

Actions MONISTAT 7 Vaginal Cream exhibits fungicidal 
activity in vitro against species of the genus Candida. The 
pharmacologic mode of action is unknown. 

Indications MONISTAT 7 Vaginal Cream is indicated for 
the local treatment of vulvovaginal candidiasis (moniliasis). 
As MONISTAT 7 Vaginal Cream is effective only for can- 
didal vulvovaginitis, the diagnosis should be confirmed by 
KOH smears and/or cultures. Other pathogens commonly 
associated with vulvovaginitis (Trichomonas and 
Haemophilus vaginalis) should be ruled out by appropri- 
ate laboratory methods. MONISTAT 7 is effective in both 
pregnant and non-pregnant women, as well as in women 
taking oral contraceptives. (See Precautions.) 
Contraindications Patients known to be hypersensitive to 
this drug. 

Precautions General: Discontinue drug if sensitization or 
irritation is reported during use. Laboratory Tests: If there is 
a lack of response to MONISTAT 7, appropriate microbio- 
logical studies should be repeated to confirm the diagnosis 
and rule out other pathogens. 

Pregnancy: Since MONISTAT is absorbed in small amounts 
from the human vagina, it should be used in the first tri- 
mester of pregnancy only when the physician considers it 
essential to the welfare of the patient. Clinical studies, dur- 
ing which MONISTAT was used for 14 days, included 209 
pregnant patients. Follow-up reports now available in 117 
of these patients reveal no adverse effects or complications 
attributable to MONISTAT therapy in infants born to these 
women. 

Adverse reactions During clinical studies with 
MONISTAT for a 14-day regimen, 39 of the 528 patients 
(7.4%) treated with MONISTAT reported complaints dur- 
ing therapy that were possibly drug-related. Most com- 
plaints were reported during the first week of therapy. 
Vulvovaginal burning, itching or irritation occurred in 
6.6%, while other complaints such as vaginal burning, 
pelvic«cramps, hives, skin rash and headache occurred 
rarely (each less than 0.296 patient incidence). The 
therapy-related dropout rate was 0.9%. 

Clinical Statistical analysis of randomized clinical trials, 
conducted to determine the shortest effective course of 
therapy with MONISTAT, demonstrates that a regimen of 
seven or more days has a cure rate equivalent to the 14- 
day regimen. The graphic representation of this conclusion 
plots days of therapy versus cure rates. The solid line rep- 
resents the mean therapeutic cure rate and the shaded 
area represents the 95% confidence interval. 


Dose Response Curve 


100 


Cure Rate 
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Days of Therapy 
Dosage and administration One applicatorful is 
administered intravaginally once daily at bedtime for 
seven days. Course of therapy may be repeated after 
other pathogens have been ruled out by appropriate 
smears and cultures. 
Supplied MONISTAT 7 Vaginal Cream is available in 
1.66 oz. (47 g) tubes with ORTHO* Measured-Dose 
Applicator. MONISTAT Cream (miconazole nitrate 2%) is 
a development of Ortho Pharmaceutical Corporation and 
Janssen Pharmaceutica, Belgium. 
* Trademark s 






Why treat 


„vulvovaginal candidiasis 
for 14 days... 


when you can do it 
n 7 nights. 


High cure rates in only 7 nights Just one applicatorful 
ot MONISTAT 7 Vaginal Cream, every night, for just 7 nights, produces 
significantly high cure rates in both pregnant? and non-pregnant patients. 
Cured patients remained symptom-free with negative cultures throughout 
the menstrual cycle, i.e., 30 days after completion of therapy 


Greater convenience , better compliance 
The short, simple regimen of MONISTAT 7 Vaginal Cream is convenient, 
easy to comply with, and well -accepted by most women. 


Available as a vaginal cream MONISTAT 7 vaginal Cream 
rapidly disperses to provide intimate contact with infected tissues. 
Additionally, a vaginal cream is the most frequently prescribed dosage form. 


Monistat ^ 


TRADEMARK 


(MICONAZOLE NITRATE 2%) 


high cure rates 
with only 
lapplicatorful (h.s. 
for 7nights 


+MONISTAT 7 Vaginal Cream may be used in second and third trimester patients. 
However, in first trimester patients, it should only be used when the physician con- 
siders it essential to the patient's welfare. See Precautions in Prescribing Information. 


Ortho Pharmaceutical Corporation 
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Bo of patients with hard, dry stools " is bie i 


SENOKOT-S 


(standardized senna concentrate T. blets 
and dioctyl sodium sulfosuccinate) a 
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: the “S” stands for softener 
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i For patients with hard, dry stools Provides DSS, the classic stool softener 
‘Hara, dry stools hurt, and may beshazardous DSS in SENOKOT-S Tablets complements the 
1 by causing straining. SENOKOT-S Tablets offer laxative effect of standardized senna concentrate 
L comfortable relief by softening the stool and by "moistening" and softening the stool for 
1 stimulating its movement. smoother and easier passage. 
Provides standardized senna concentrate, Comfortable overnight action 
a clinically established laxative of choice With DSS and standardized senna concentrate, 
Standardized senna concentrate is a gentle, SENOKOT-S Tablets provide both softness and 
1 effective neuroperistaltic stimulant with documented — stimulation for constipated patients with hard, dr 
effectiveness in thousands of patients. Its virtually stools. Taken at bedtime, SENOKOT-S Tablets 
Golon-specific, gentle, predictable action is generally usually induce predictable, comfortable evacuation 
, . free of side effects at proper dosage levels. the next morning. P 
Ecl" Purdue Frederick ó 
» ` ` r © Copyright 1978, The Purdue Frederick Company / Norwalk, CT 06856 e \ 
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“New! 
- Available 
for the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 

F- and comprehensive reference guide to 
A over 28,000 pages of authoritative 
E articles published in the Journal 
during the past ten years. 








The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 

F publication. 


The author index lists more than 13,850 contributors from this period, 


k along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


b 479 pages, 84" X 11", price $28.75 











& YES! B 

P Send me copies of the Ten-year Cumulative Index (1968-1977) to M 

E 8 the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY [] My payment for $ E 

z E (0126-6) at $28.75 each. is enclosed. (I understand E 

Lx ê " Mosby will pay shipping m 

ts. 

Ë Name costs.) i 

B à [] Bill me later. (I understand & 

a Address a shipping and handling g 

y charge will be added.) 9 
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E LJ 11830 Westline Industrial Drive, St. Louis, Mo. 63141 J 
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VisTaril 1. M. 


(hydroxyzine HCI) 


r —allays anxiety 
—reduces narcotic 
O surgery requirements 
—and controls emesis 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 
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VisTaril uu. 


- (hydroxyzine HCl) 


100 mg/2 ml —50 mg/ml and 
25 mg/ml Vials and Isojects? 


preoperatively 
and 
postoperatively 


e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 

e may enhance the effects of analgesics 
and reduce narcotic requirements 


e controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 
ded dosage.) 


. BRIEF SUMMARY 

VISTARIL® (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solutién is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50*/». 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml— 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 

VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 ml vials) 


More detailed professional information available 
on request. 
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PFIZER INC 
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GYNECOLOGIC-ENDOCRINOLOGIST 
GYNECOLOGIC-ONCOLOGIST 


Opening for fully-trained Gynecologic-En- 
docrinologist and Gynecologic-Oncologist to 
join seven physician section of the Dartmouth- 
Hitchcock Medical Center, an equal opportu- 
nity, affirmative action employer. The position 
includes patient care, medical school and po:t 
graduate teaching and research if desired. There 
is a faculty appointment in the Dartmoutwe 
Medical School. Salary is dependent upon the 
physician's post M.D. training and experience. 
There are excellent fringe and retirement bene- 
fits in addition to malpractice coverage and a« 
excellent vacation and clinical trip program. 


WRITE: Barry D. Smith, M.D., Chairman, Section 
of OB/GYN Dartmouth-Hitchcock Medical 
Center, Hanover, NH 03755 
Phone: 603-643-4000 


PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Designed to keep your journal 
copies near at hand in your office, library, or home. 

Your case is heavy bookbinder's board in rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.95 each, postpaid 
(3 for $14., 6 for $24.). Add $1.00 postage per case for orders 
outside U. S. Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid ___ library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE (81⁄4" x 11") 3 cases/year 
O OLD SIZE (7'4" x 1042") copies prior to 1975 
(2 cases/year) 
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Symptoms that tell 
what she often wont... 





| ATROPHIC 
i VAGINITIS. 


Many women think it's inevitable, a part of old age. Other women find 
it too embarrassing to discuss, enduring their symptoms in silence. 
In either case, they may not know that something can be done to alleviate the 


itching, irritation, and dryness. 
e = Almost invariably, the discomfort due to shrinking and thinning of the 


vaginal mucosa can be relieved. Tactful questioning, and a pelvic 
—examinaticn, can confirm the need for estrogen replacement therapy, when 


t nc contraindications exist. 
GB VHEENEM a ol POINTER KENN SEA CS LC EDIT SR UO 


The topical application of PREMARIN Vaginal Cream: 
= relieves irritating symptoms of vaginal atrophy 


= helps resolve atrophic lesions 
a alleviates associated symptoms of frequency, incontinence, dysuria, 


and predisposition to infection when due to estrogen deficiency 


In addition. PREMARIN Vaginal Cream: 
= offers economical therapy, dose for dose 
s may improve retention, absorption, and patient acceptance with 


its nonlicuefying base 


e 


PREMA 
(CONJUGATED ESTROGENS, USP) 
VAGINAL CREAM. 


(0.625 mg CONJUGATED ESTROGENS, U.S.P/g) 








relief she 
can feel 
in a matter 


of days 


`~ 


(See following page for prescribing information.) 1 
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*BRIEF SUMMARY 

(FOR FULL PRESCRIBING INFORMATION 

AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PREMARIN® Vaginal Cream (Conjugated Estrogens, U.S.P.) 
in a nonliquefying base 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case contro! studies have reported an increased risk of en- 
dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
more than one year.'~3 The risk was independent of the other known risk factors for en- 
dometria! cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cancer reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens during the last decade.* 
The three case control studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend 
on both duration of treatment' and on estrogen dose. In view of these findings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose that 
will control symptoms should be utilized and medication should be discontinued as 
soon as possible. When prolonged treatment is medically indicated, the patient should 
be reassessed on at least a semiannual basis to determine the need for continued 
therapy. Although the evidence must be considered preliminary, one study suggests 
that cyclic administration of low doses of estrogen may carry less risk than continuous 
administration;3 it therefore appears prudent to utilize such a regimen. Close clinical 
surveillance of all women taking estrogens is important. In all cases of undiagnosed 
persistent or recurring abnormal vaginal bleeding, adequate diagnostic measures 
should be undertaken to rule out malignancy. There is no evidence at present that 
“natural” estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnanoy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare 59 This risk has been estimated as not greater than 4 per 1000 exposures.’ Further- 
more, a high percentage of such exposed women (from 30 to 90 percent) have been 
found to have vaginal adenosis'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are pre- 
cursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.'3-'® One case control study'* estimated a 4.7-fold increased risk of limb reduc- 
tion defects in infants exposed in utero to sex hormones (oral contraceptives, hormone 
withdrawal'tests for pregnancy, or attempted treatment for threatened abortion). Some 
of these exposures were very short and involved only a few days of treatment. The data 
suggest that the risk of limb reduction defects in exposed fetuses is somewhat less 
than 1 per 1000. In the past, female sex hormones have been used during pregnancy in 
an attempt to treat threatened or habitual abortion. There is considerable evidence that 
estrogens are ineffective for these indications, and there is no evidence from well con- 
trolled studies that progestogens are effective for these uses. If PREMARIN Vaginal 
Cream is used during pregnancy, or if the patient becomes pregnant while taking this 
drug, she should be apprised of the potential risks to the fetus, and the advisability of 
pregnancy continuation. 





DESCRIPTION: Each gram contains 0.625 mg Conjugated Estrogens, U.S.P, in a nonlique- 
fying base containing cetyl esters wax, cetyl alcohol, white wax, glyceryl monostearate, 
propylene glycol monostearate, methyl stearate, phenylethyl alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil. 

PREMARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained exclusively 
from natural sources, occurring as the sodium salts of water-soluble estrogen sulfates 
blended to represent the average composition of material derived from pregnant mares' 
urine. It contains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 
17a-estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicated in the 
treatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT 


A. BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE 


MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 
CONTRAINDICATIONS: Estrogens should not be used in women with any of the following 
conditions: 1. Known or suspected cancer of the breast except in appropriately selected pa- 
tients being treated for metastatic disease. 2. Known or suspected estrogen-dependent 
neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnor- 
mal genital bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past 
history of thrombophlebitis, thrombosis, or thromboembolic disorders associated with pre- 
vious estrogen use (except when used in treatment of breast malignancy). PREMARIN 
Vaginal Cream should not be used in patients hypersensitive to its ingredients. 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,’ although a recent study 
has raised this possibility.'? There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'” 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement, it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.23-3° Cases of retinal thrombosis, mesenteric thrombosis, and op- 
tic neuritis have been reported in oral contraceptive users. ':3? An increased risk of post- 
surgery thromboembolic complications has also been reported in users of oral contracep- 
tives.33.54 If feasible, estrogen should be discontinued at least 4 weeks before surgery of the 
type associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coro- 
nary artffry disease. Large doses (5 mg conjugated estrogens per day), comparable to those 
used to treat cancer of the prostate and breast, have been shown?* to increase the risk of 
nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of 


I6 


. . 
. à “ 


this size are used, any of the thromboembolic and thrombotic 
considered a clear risk. 


been reported in women taking estrogen-containing oral contraceptives.*® Increased 5lood 
pressure may occur with use of estrogens in the menopause? and blood pressure shouldbe 
monitored with estrogen use. A worsening of glucose tolerance has been observed in pa- 
tients on estrogen-containing oral contraceptives. For this reason, diabetic patients snauid 
be carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 

PRECAUTIONS: Physical examination and a complete medical and family history snauld 
be taken prior to the initiation of any estrogen therapy with special reference to dleod 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear-As 
a general rule, estrogen should not be prescribed for longer than one year without arother 
physical examination being performed. Conditions influenced by fluid retention suchsas 
asthma, epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear tabe 
associated with an increased incidence of mental depression.??* Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy wher rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should9be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth@amgpt 
complete. 

The following changes may be expected with larger doses of estrogen: 
a. Increased sulfobromophthalein retention. 


b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3. itme 


creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free TS 4esin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unal ered. 
Impaired glucose tolerance. 

Decreased pregnanediol excretion. 

Reduced response to metyrapone test. 

Reduced serum folate concentration. 

Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, inciud- 
ing oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dys- 
menorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; increase 
in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion anc in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secret on (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; ery:hema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal cur- 
vature; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggrava icn of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
females. 

DOSAGE AND ADMINISTRATION Given cyclically for short-term use only: For treatmert of 
atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month inter- 
vals. 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of 
the condition. 

Treated patients with an intact uterus should be monitored closely for signs of endome:rial 

cancer and appropriate diagnostic measures should be taken to rule out malignancy in the 
event of persistent or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: No. 872—PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream— 
Each gram contains 0.625 mg Conjugated Estrogens, U.S.P. (Also contains cetyl esters wax, 
cetyl alcohol, white wax, glyceryl monostearate, propylene glycol monostearate, methyl 
stearate, phenylethy! alcohol, sodium lauryl! sulfate, glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 1% oz (42.5 g) tube with one cal brated 
plastic applicator. 

Also Available —Refill package: Each contains Net Wt. 17» oz (425 g) tube. 
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: The iron therapy that’s 
both effective and convenient 


. feosoll 


! SPANSULE' CAPSULES 


ferrous sulfate for iron deficiency 
and iron-deficiency anemia 


POW VE 








O Effective iron replacement 
o Minimal gastrointestinal effects 
O Fewer forgotten doses 


‘Feosol’ Spansule Capsules Provide Available Iron 


Equivalent absorption. That's the conclusion of a recent double 
isotooe study* of 'Feosol' spansule capsules and ferrous sulfate 
solution. In 20 healthy adult volunteers, there was no statistical 
difference in mean absorption between the two forms of iron. 


‘Feosol’ Spansule Capsules Are Convenient 


And Feosol' Spansule capsules, available in bottles of 30, offer 
the convenience of once- or twice-a-day dosage, with minimal 
adverse effects, fewer forgotten doses, and no sticky liquid mess. 





Smith Kline &French Laboratbiles Data on file, SK&F Medical Department 


"Division of SmithKline Corporation : 
Philadelphia, Pa. a SmithKline company 


POST RESIDENCY FELLOWSHIP 
IN PELVIC SURGERY 


The Department of Gynecology and Obstetrics of 
The Union Memorial Hospital, offers a one-year post- 
residency Fellowship in pelvic surgery. 

The fellowship emphasizes techniques in radical 
pelvic surgery, reconstructive surgery, female urology 
and surgery of the intestinal tract directly related to gyne- 
cology. The pelvic surgery fellow has a regular rotation 
through the microsurgery laboratory of The Union 
Memorial Hospital to establish his skill in infertility sur- 
gery. The dog surgery and cadaver dissection laboratory 
within the Department of Gynecology and Obstetrics is 
used in the training of pelvic surgeons. In addition to 
training in pelvic surgery the fellow is responsible for 
teaching surgical techniques to obstetrical and gyneco- 
logical residents in the dog surgery laboratory and 
operating room. 

The fellowship is designed to reinforce those basic 
surgical skills encountered in the typical Ob-Gyn 
residency to which exposure has been brief because of 
time and patient limitation. 

The pelvic surgery fellow is not responsible for routine 

operation of the Ob-Gyn clinics, delivery rooms, etc., 
which allows him to concentrate on the more difficult 
pelvic operations and surgical exercises. 
. Candidates for the pelvic surgery fellowship must have 
completed an approved residency in obstetrics and 
gynecology and be eligible for the American Board of 
Obstetrics and Gynecology. 

Interested candidetes should apply to: 

Clifford R. Wheeless, Jr., M.D., Chairman 
Department of Gynecology and Obstetrics 
The Union Memorial Hospital 

201 East University Parkway 

Baltimore, MD 21218 





HOW WILL YOU SELECT 
YOUR NEW PRACTICE? 


Selecting a new practice site can be traumatic 
and time consuming. Health Resources Cor- 
poration is a multi-discipline health care firm 
that specializes in assisting physicians find new 
practice opportunities. We represent a variety of 
solo, group and hospital-based practices in rural 
and urban communities in the South and 
Southeast. Let our professional staff of Medical 
Placement Specialists help you and your family 
find the practice and community that is right for 


. you. This confidential service is provided to you 


at no cost or obligation. Please send your de- 
tailed CV to: Douglas Hutchings, Medical 
Placement Specialist, Health Resources Cor- 
poration, 5333 River Road, New Orleans, LA 
70123, or call 504/733-3353 today. 





PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE (8'4" x 11") 3 cases/year 
O OLD SIZE (7!4" x 101") copies prior to 1975 
(2 cases/year) 
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Information for authors 

Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 


* © 9f the official sponsoring societies, to Dr. Brewer; if from the 


northeastern quadrant (including Ohio), or if it is a Clinical 
Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
aorth central states, any of the United States west of the Mis- 
sissippi, Hawaii, Alaska, or abroad, to Dr. Quilligan. 

Most of the provisions of the Copyright Act of 1976 
became effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following written state- 
ment, signed by one author: “The undersigned author trans- 
fers all copyright ownership of the manuscript (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article 
is original, is not under consideration by another journal, 
aad has not been previously published. I sign for and accept 
responsibility for releasing this material on behalf of any 
aad all co-authors.” Authors will be consulted, when possi- 
bie, regarding republication of their material. 

Allarticles published in this JouRNAL must be contributed to 
it exclusively. Articles previously published in another lan- 
guage are not acceptable. 

It is assumed by the Editors that articles emanating from a 
perticular institution are submitted with the approval of the 
requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or Publisher and the Edi- 
tor's) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
permdical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Med.cus. For reference style see current issue of JOURNAL. Au- 
thors are encouraged to limit references to 16, except. for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
opments, for which there is ao limit. Illustrations accompany- 
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ing manuscripts should be numbered, provided with suitable 
legends, and marked lightly on the back with the author's 
name. Authors should indicate on the manuscript the approx- 
imate position of tables and text figures. 

Tables should be typed on separate sheets of paper, not in 
the text, with one table to a page. They should be numbered 
in sequence and each must be referred to at an appropriate 
point in the text. Captions of the tables should be brief, yet 
indicate clearly the purpose or content of each table. Rows 
and columns in the table should precisely define the nature of 
the data in each. Abbreviations in tables should be used as 
little as possible and if abbreviations are used they should be 
explained in a footnote to the table. «i 

An abstract of 50 to 150 words, to be published as an intro- 
duction, should accompany each manuscript and should be 
typed on a separate sheet of paper. E 
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complete mailing address of the person to whom reprint re- 
quests and correspondence should be sent. . 
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be obtained through the author. 





TFET TY oum 


“Wh is ultrasound - 





being called a 


. “vital diag 
in obstetri 


Because it enables you to 
see inside the uterus. 


With the ADR Real-Time Scanner, you can 
not only see the fetus, you can see it moving, 
see the fetal heart beating as early as eight 
weeks’ gestation. 

ADR's high-resolution image helps you 
assess fetal presentation, localize the placenta, 
confirm suspected multiple pregnancies or 
incomplete abortion, measure BPD's or 
ciown-rump lengths to estimate gestational 
age. And when amnio- 
centesis or intrauterine 
transfusion is required, the 
A JR Scanner helps you 
determine the site, «nd 
guide insertion of the 
needle to increase 
the efficiency and 
sefety of the procedure. 

Physicians in mcre 
than 500 hospitals and 
pnvate practices are 
using the ADR Scanner 
daily in these and other 
in portant decisions. 
And their patients are 
reassured by seeing 
their babies, too. 














1. &-mm. BPD confirms 33-week gestation. Case history: On bimanual 
examination, patient feels large for dates. Ultrasound measurement of 
BPD confirms that gestationa age is compatible with menstrual history. 


2. Scan verifies posterior placenta previa, 31-week gestation. Case 
history: Patient admitted to hospital with heavy vaginal bleeding. 
Ultrasound scan confirms diagnosis of posterior placenta previa. 


3. heal-time scan demonstrates viable fetus and two masses. Case 
history: Patient with history of uterine fibroids was first scanned after 
€ positive pregnancy test. Real time demonstrates viable 10-week 
gestation and two masses: uterine fibroid and corpus luteum cyst. 


5 


. Serial sonography monitors cyst. Case history: Bimanual examination 
cgtects mass in patient following positive pregnancy test. Ultrasound 
revealed 14-week fetus and very large corpus luteum cyst. 
Subsequent scans demonstrated gradual decrease in size of cyst. 


' e*Queenan, J.T., Contemp. Ob. Gyn. 9:10, March 1977. 
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ADR Ultrasound has far more clinical 
and technological experience than anyone 
else in our field, so you can be assured of 
proven reliability and the latest advances in 
image quality and convenience, such as 
electronic calipers, digital freeze-frame and 
automatic photo control. Our portable scanners 
are easy to operate and economical, too. 
Hands-on training courses are available 
through ADR's education department and 
regional medical centers. 


See for yourself 


But you don't have to believe us— let us 
show you. Return the coupon today—or call 
toll-free (800) 528-1447— for more information, 
a video tape presentation, or to arrange for 
a demonstration in your office. 

While you're at it, 
ask us for the 
names of ADR 


customers 
in your area 
—they'll tell 
you why they 
consider the 
ADR Scanner 
a “vital diag- 
nostic tool.” * 
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| ADR 

ULTRASOUND 

l 2224 South Priest Drive, Tempe, AZ 85282, (602) 968-7401 

i Gentlemen: 

| O Contact me to schedule a clinical demonstration. 

| Please send: 

i O Additional information on the ADR Ultrasound Real-Time Scanner 

O Your video tape presentation. 

| (3 The name of an ADR customer in my area. 

l 

: Name 

i 

5 Address 

1 " 

| City State Zip 

PS CREE Si Pe «Soc, ID ee ee are x 

| Telephone RT 


European Headquarters: Kranzbuhler & Sohn, Solingen, West Germany 
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Koromex products have been delivering effective spermicidal 
qualities for almost 50 years. They rarely have any contraindications. 
And, Koromex products are simple and comfortable to use. 
Both coil and arcing spring diaphragms are available. 
Write for starter packages. 
Qin Holland-Rantos Co., Inc. 
P.O. Box 5, Piscataway, N.J, 08854 
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Sampling the fetoplacental circulation 


III. Combir ed laparoscopy-fetoscopy in the pregnant 
. macaque for hemoglobin identification 
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~o demonstrate increasec technical experience with fetoscopy and fetal blood sampling, two groups 
of macaques were compared to control animals. Group 2 had a perinatal mortality rate that was not 
significantly different from -hat of the control group. A 2.7 mm. Hopkins rod lens endoscope encased 
ir an eccentric cannula, 3.3 mm. outside diameter, was used. When compared to the earlier test 
group (Group 1), the later st group (Group 2) showed greater adequacy of the fetal blood sample 
for laboratory analysis (P < 0.01). Anthropometric and hematologic data collected at term births 
compared favorably in test and control groups, with the exception of the white blood cell count, 
which was significantly lower with fetoscopy (P < 0.01). This is the first report of experimental 
fetoscopy with the use of a control group to provide precise data to aid in clarification of the ethical 
issues yet unresolved in this technology. (Am. J. OBSTET. GYNECOL. 132: 833, 1978.) 


From the Department of Obstetrics and Gynecology, THE CONTINUING RESEARCH Objective of this group 
Charles R. Drew Postgraduate +fedical School and is to devel . ith the t | f fetos- 
Merin L. King, Jr., General Hospital, Los Angeles, ER Agee HO primus with the techno “a S d es 
Ca*ifornia Primate Research Cezter, Davis, Harbor copy and blood sampling and document the perinatal 
Hosfpstal-University of Californsa Los Angeles, Torrance, effects in the experimental animal model prior to our 


anc the Jet Propulsion Laboratory, Pasadena. 


Prezeated by invitation at the Ou* Hundred and First 
Anr ual Meeting of The Americar Gynecological Society, 


human efforts. Previous reports of this group have 
emphasized technical advances but there have been ` 


Corenado, California, April 26-29, 1978. unexplained high fetal mortality rates of 36 and 39 per 

Reprint requests: Dr. Ezra C. Davidson, Jr., 12021 cent in two groups of pregnant ovines." ? The interpre- 

Wilraiagton Ave., Los Angeles, Celifornia 90059. tation of the ovine data was handicapped by làck of 
7 0002-9378/78/24)833--11$01.10/0 © 1978 The C. V. Mosby Co. 833 ' 
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3 es Table I. Case profiles of fetoscopy and fetal blood sampling in Macaca mulatta: Group 1 

















Length 
of gesta- Intra-amni- Cesarean 
tion (days) otic fetoscopy Cord | Hemoglobin* Vaginal section 














AM 101 + N.A. ` — + 
2 102 0 N.A. — s 
3 115 + N.A. = 
4 109 + + q.n.s + 
5 116 0 N.A + 
6 95 + Good + q.n.s * P". 
7 100 * Fair + q.n.s + 
8 99 + Good N.A. -— + y 
9 108 + Good + q.n.s + 
x a0 101 + Good + F + E 
sil 84 + Good eh q.n.s. * 
12 95 + Fair N.A., visibility impaired q.n.s. * 
13 90 + Good + A + 
14 91 + Good + F+A + 
15 87 + Poor + q.n.s. E: 
e. 
16 95 s Good + T ~ 
17 77 + Good + q.n.s. * 
18 82 + Fair N.A. F+A + 
> 19 83 + Good + F+A + 
; 20 89 s Fair to N.A. ae + 
poor 
21 94 $ Poor 4 q.n.s + 
22 91 + Good + + 
23 103 0 Poor + EFA + 
24 102 + Good + F + 
25 100 + Good to + F+A + 
e poor 
H x 
B 26 110 + Good + F + 
F: 27 100 * Good N.A. — + 
BÉ. : 
ES 
F - 28 82 + Good d die P 4 
- N.A. = Not attempted; q.n.s. = quantity not sufficient. 
*F = Fetal; A = adult. "n 
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40 
(killed) 


29 
No fetal 
heart 
tones, 

120 
days 


7 


2d 


44 
(61) 


70 





Bloody amniotic fluid 
Bloody amniotic fluid 
Bloody amniotic fluid 


Infected maternal skin 
at fetoscopy site 


Fetoscope passed 
through placenta 
Bloody amniotic fluid 


Fetoscope passed 
through placenta; 
bloody amniotic fluid 
at end of case 


Delivered 14 days after 
loss of fetal heart 
tones 


Preoperative amniog- 
raphy with fetal in- 
jection of 76 per cent 
Hypaque, 5 ml.; 
bloody amniotic fluid 


Bloody amniotic fluid 
which contained he- 
moglobin F and A 

Two small (1 cm.) sub- 
chorionic hemato- 
mas at sampling sites 

Injury at placental 
margin 

Bloody amniotic fluid 

Unsuccessful attempt 
at cord sample; small 
bruise on posterior 
placenta 


2 Small subchorionic 
hematomas at sam- 
ple sites 

Placental injury; 
bloody amniotic fluid; 
maternal shock, re- 
covery; twins 


Fetoscopy only to con- 
firm suspicion of pla- 
centa previa; vaginal 
bleeding; fetal loss 

Bleeding on days 135 
to 149; fetal heart 
tone normal on day 
137 
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control data obtained during pregnancy. Similar prob- 
lems of data interpretation now exist for the human 
cases without control data. In human cases to date, 
fetoplacental blood sampling, by fetoscopy or placental 
aspiration, has resulted in a reported perinatal mortali- 
ty rate of 5 to 10 per cent in nearly 300 cases. * Fetos- 
copy seems the safer approach but only in skilled 
hands. The present state of the art leaves imprecise the 
very important issues of risk-benefit ratio and in- 
formed consent. This is the first report of controlled 
fetoscopy experiments to begin clarifying these issues. 


Material and methods 


Animal preparation. All animal studies were per- : 
formed at the California Primate Research Center 
(CPRC), University of California, Davis. This allowed 
the experimental groups to be compared with control 
time-dated pregnancies under the same environmental 
conditions. The perinatal results herein reported 
would have been subject to gross misinterpretation 
without this study design. a 

Of the rhesus monkeys, 45 were Macaca mulatta and 
one was Macaca radiata. The five baboons were Papio 
cynocephalus. z 

The animals were selected for study during mid- 
pregnancy (77 to 116 days), which approximated the 
size of a human gestation of 12 to 16 weeks. The nor- 
mal gestation from mating is approximately 165 days in 
the macaque and 175 days in the baboon. 

The fetoscopies were done under aseptic conditions 
in the operating room at CPRC. Anesthesia wag in- 
duced with ketamine and endotracheal intubation al- 
lowed maintenance of light anesthesia with nitrous 





oxide, oxygen, and halothane. 

Documentation of fetal heart tones by Doppler ul- 
trasound provided assurance before and after opera- 
tion and periodically through 150 days’ gestation. 
Pneumoperitoneum was developed and maintained 
with nitrous oxide with flow control.* The cannula of 
the laparoscope was shortened to 6 cm., with a detach- 
able collar and perforated metal disc to anchor the 
cannula. Pursestring suture was placed around the 
cannula to minimize gas loss through the thin abdomi- i 
nal wall. 

A 180° 10 mm. laparoscope and xenon arc light 
source,* with a split beam to accommodate the feto-* 
scope, were used for endoscopy. 

A 2.7 mm. Hopkins rod lens was selected over other 
available endoscopes because of improved clarity in the 
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*Model 2043 insufflator, Richard Wolfe Medical Instru- 
ments, Inc., Rosemont, Illinois. r | 


*Model 487 xenon arc light source, Karl Storz Endos- 
copy-America, Inc., Los Angeles, California. 
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Table II. Case profiles of fetoscopy and fetal blood sampling in Macaca mulatta: Group 2 
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of gesta- 
tion (days) 






Cesarean 
section 


Intra-amni- 
otic fetoscopy 





Visibility Hemoglobin* Vaginal 
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visual field. The cannula was specially fabricated to 
allow passage of 23 to 27 gauge sampling needles. The 
diameter of the eccentric cannula was 3.1 by 3.8 mm. 
(outside diameter). | 

= The uterine puncture site, with the placenta avoided, 
was determined by the vascular architecture over the 
uterine surface and transillumination with the feto- 
scope, as viewed through the laparoscope. Intrauterine 
visualization and sampling were limited to a maximum 
of 30 minutes in the protocol. 

The results are divided into two groups (Tables I and 
II) for purposes of comparing technical efficiency with 
increasing experience and skill of this team: Group 1, 
April 1, 1976, to March 31, 1977 (2&macaques); Group 
2, April 1 to November 30, 1977 (18 macaques). 

These groups correspond to our first-year study of 
primates (Group 1) and to those experiments with 
pregnancy outcomes, usually 60 to 80 days after fetos- 
copy, known at the time of preparation of this manu- 
script (Group 2). The studies are continuing. 


l 100 + Good F + 

2 98 + Good A t 

3 87 + Good A + 

4 88 + Good F +° 

5 89 + Good + F + 

6 102 + Good + F + 

7 92 + Good + F + 

8 92 0 Poor N.A. -— + 

9 93 + Good + F + 
19 -* ,94 T Poor Tributary, interdisk A + 
11 89 t Fair t F t 

12 84 + Good F + 
13 99 + Good F + 
14 90 + Good + F + 

15 80 + Good + F + 

16 85 + Good A + 

17 86 + Poor Tributary, interdisk F + 
18 82 + Good . + F+A + 
5i 


The baboons are reported as a single group for com- 
paring technique difference. Their numbers are as yet 
too small for statistical analysis. 

Because of the bidiscoid placenta in the macaque, 
with one disk usually occupying some portion of the 
anterior uterus (Fig. 1), the double-endoscopy ap- 
proach, as previously reported, was used to preselect bv 
laparoscopic visualization the fetoscopy puncture site 
into the uterus. This is helpful in avoiding the placenta. 
Also it is not uncommon for the uterus to be rotated 
90° and present the uterine vessels in the anterior mid- 
line, causing these vessels to be subject to injury. Rota- 
tion of the uterus to this degree does not appear to be 
as marked and common in the baboon. 

Fetal blood sampling. Most fetal blood specimens 
were collected at fetoscopy with 25 gauge, 12 inch 
needles and plastic syringes with a heparin flush used 
for the anticoagulant. Maternal specimens were paired 
with the fetal samples and, on the day of collection, 
hemoglobin was stabilized by carbon monoxide treat- 












c 132 ) 
Nu r8 


* 


Comment 





* 155 380 Small puncture in pos- 
terior placenta 
+ 165 360 
+ 168 416 Large amount of amni- 
otic fluid loss 
(720 ml.) 
vs 162 555 Prolapsed uterine 
cervix 
* 144 367 
0 166 424 64 Found dead in new- 
born period 
* 154 386 Small skin laceration 
near naval at birth 
0.5 by 1 cm. 
+ 164 306 Uterine trauma at op- 
eration; hemoglobin 
A in amniotic fluid 
+ 181 603 Prolonged gestation 
0 102 130 8 3 Uterine punctures; 
small posterior pla- 
cental puncture 
0 135 262 46 3 Uterine punctures 
+ 157 408 Suspected placenta 
previa, not proved 
0 169 542.2 70 Abruptio placentae 
+ 165 543 
+ 161 515 
0 136 254 51 Irregular vaginal 
bleeding; found dead 
as neonate (fresh) 
* 165 376 
+ 146 389 64 Abruptio placentae 


a 


ment for five minutes after three washes with Warner’s 
saline at 1,000 r.p.m. for 10 minutes each. Samples 
were then refrigerated until tested. 

Cellulose acetate gel electrophoresis for hemoglobin 
indentification was continued for 25 minutes in tris- 
edetate-borate buffer at pH 8.4 and 0.025 ionic 
strength, as described by Helena Laboratories.* 

Evaluation of newborn animals. The newborn ani- 
mals were examined within 48 hours after birth; 
weight, crown-rump length, days’ gestation, and evi- 
dence of intrauterine irjury were recorded. 

Blood samples were collected in plastic syringes con- 
taining EDTA from cephalic veins, and red and white 
blood cell counts were obtained with an automated 
electronic counter.1 

The newborn animals were observed closely for the 
first 30 days of life. 


*Helena Laboratories, Beaumont, Texas. 
*tCoulter Counter, Coulter Electronics, Hialeah, Florida. 


Macaque 
Bidiscoid Placenta 





Fig. 1. Schematic representation of bidiscoid placenta. C — 
Cord; /*P — disc from which cord originates or primary pla- 
centa; 2°P = secondary placenta; CT = connecting tributaries 


between the two disks. Occasionally these disks are fused into ` 


one huge chorionic plate. 


Table III. Location of venipuncture site and type 
of hemoglobin identified: Group 1 (N = 27*) 





Unsatis- 
Sample site factoryt F 
Anterior placenta 9 S 2 4 — 
Posterior placenta 7 4 l — 2 
Cord 3 l 2 — — 
Total 19 8 5 4 2 





*No attempt to sample case with placenta previa. 
TQuantity not sufficient or technical problem. 


Table IV. Location of venipuncture site and type of 
hemoglobin identified: Group 2 (N — 18*) 





Sample site A 
Anterior placenta — 7 — 4 — 3 
Posterior placenta 6 — 6 — — 
Cord or tributary 4 — 2 l l 
Total 17 — 12 l 4 





Samples adequate for diagnosis (F and F + A) significant- 
ly increased in Group 2 (76.5 per cent) over Group 1 (33.3 
per cent (P < 0.01). 


*No attempt at sampling in one because of visibility. 
. 


Results 


At the time of operation, success was defined as 
probable collection of a fetal sample. In Group 1, col- 
lection was successful in 70 per cent (19/27), with ex- 
clusion of the case of placenta previa in which sampling 
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Perinatal 
Mortality Data 


Percent 





Control 


Group | Group Il 


Fig. 2. Comparison of perinatal mortality data. There is no 
significapt difference between the control group and Group 2. 


Table V. Perinatal mortality data 






Group 2 
(N = 18) (%) 





160-180 7.0 3.57 11.1 
140-160 0.0 10.71 5.6 
120-140 5.4 17.8 11.1 
100-120 3.6 10.71 0.0 
80-100 5.4 3.57 5.6 
Total 21.4 46.42* 33.39f 
Corrected mortality rate 21.4 22.2 


Control data compared to test groups indicate no significant 
increase in perinatal deaths in Group 2. The corrected mor- 
tality figures are derived as listed on Tables VI and VII. 


*P = 0.01 compared to control value. 
+Difference not significant compared to control value. 


was not intended or attempted, and in Group 2 the rate 
of successful collection was 94.4 per cent (17/18) 
(P < 0.05). 

Success in obtaining samples that were adequate for 
analysis of fetal or fetal plus adult hemoglobin was 
much improved in Group 2, 76.5 per cent (13/17), as 
compared to that in Group 1, 33.3 per cent (9/27) 
(P < 0.01), as shown in Tables III and IV. 

The disparity between success at the time of fetos- 
copy, sample collected, and the adequacy of this sample 
for fetal hemoglobin identification could be reduced by 
immediate identification of sufficient fetal red blood 
cells. Tables III and IV demonstrate this by the num- 
ber of samples with only adult hemoglobin. This could 
be resolved by the cell-sorting capability to detect fetal 
red blood cells as distinct from maternal red blood cells 

'in the operating room. 
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Table VI. Corrected mortality data: Group 1 






Gestational age 
(days) 
Death- 
Operation | delivery 
4 109 112 First successful fetoscopy with 
visualization 
5 116 132 Died 48 days after birth 
15 87 88 Fetal injury—injection of 76 per 
cent Hypaque with preoperative 
amniography 
18 82 146 Placental transit with fetoscope * e 
20 89 131 Placental transit with fetoscope 
25 110 112 Maternal shock due to placental 
trauma 
27 100 161 Known placenta previa; vaginal 
delivery 


Table VII. Preventable causes of perinatal death, 
reduced in Group 2 as the result of increased 
technical experience 






Gestational age 
(days) 
10 94 102 3 Uterine punctures, pla- 
cental trauma 
16 85 136 3 Uterine punctures, periodic 


vaginal bleeding 





The most important observations continue to relate 
to the effect of this technology on perinatal outcome. 
The fetal mortality rate in the National Institutes of 
Child Health and Human Development contract con- 
trol breeding colony at CPRC for the Macaca mulatta is 
shown in Table V and Fig. 2. The total mortality rate of 
21.4 per cent is significantly different when compared 
to 46.42 per cent in Group 1 (P < 0.025), but with the 
current 33.3 per cent rate in Group 2, this comparison 
is not statistically significant (P < 0.3). 

When identifiable and preventable causes of fetal 
death are subtracted, the corrected mortality rate be- 
comes 21.4 per cent for Group 1 and 22.2 per cent for 


. Group 2, as outlined in Tables VI and VII, respec- 


tively. 

A comparison of available term anthropometric and 
hematologic data in the newborn test macaques with 
those of control animals is presented in Table VIII and 
Figs. 3 to 6. There is no significant difference between 
the experimental and the control groups in regard to 
birth weight, crown-rump length, red blood cell count, 
or red cell indices. However, there is a significant dif- 
ference in white blood cell counts (P < 0.01). There is 


no ready explanation for this difference, but further ^ 
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Full Term 


Neonatal Data 
(Weight) 


600 


400 


Weight in Grams 


200 





Test 


Control 
Fig. 3. Mean weights w:th standard deviations (not signif- 
rantly different). 


Full Term Neonatal Data 
(Crowr -Rump Length) 


Length in mm 





Test 


Control 


Fig. 4. Mean lengths with standard deviations (not signif- 
icantly different). 


cata analysis to determine probable causes is being ac- 
complished. 

Baboons were selected for study at a gestational age 
smilar to those of the macaques. Since all of the ba- 
boon experiments were performed late in this program 
year, all baboons remain undelivered. However, in all 
imstances the mother and fetus are doing well at this 
cate. The baboon experiments will be analyzed in more 
cetail in subsequent reports. 

* The baboon has a monodiscoid placenta similar to 
taat of the human. Ultrasound preoperative localiza- 
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Fig. 5. Mean red blood cell counts and hemoglobin levels (not — 
significantly different). 


Full Term * 
Neonatal Data 


White Cell Count 





Control Test 


Fig. 6. Mean white blood cell counts with standard deviations. 
The difference is significant (P < 0.01). 


tion of the placepta has been confirmed in each in- . 
stance at fetoscopy. 

Clearly, the baboon pregnancy is the animal model 
that most nearly approximates the human pregnancy: 
It should not be necessary to subject this animal to gen- 
eral anesthesia and prior laparoscopy if placental lo- 
calization reveals an area around the placenta that 
would allow direct transabdominal introduction of the 
fetoscopy cannula. | 
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Table VIII. Neonatal data after term delivery in experimental and control groups of Macaca mulatta 


























Red 
Crown-rump | blood cells | Hemoglobin 
length mm ( X108/ul) (Gm. /dl.) 





Mean cor- 








puscular he- Mean cor- 
Packed cell | Mean corpus- | moglobin con- puscular he- 
volume (96) cular volume centration (96) | moglobin (upg) 





ber 15, 1978 
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Experimental group: 
Néan 461.58 198.28 5.06 16.61 46.65 92.44 35.62 32.92 
S.D. 96.40 14.02 0.72 2.38 6.52 6.08 1.55 2.08 
S.E. 19.67 3.05 0.15 0.50 1.39 1.29 0.33 0.44 
Range 306-770 165-225 3.80-6.48 13.1-21.1 37.5-59.0 84.9-108.6 32.5-38.5 29.6-37.0 
N 25 29 24 2] 24 2] 21 2] 
Control group: 
Mean 519.2 203.0 5.14 16.61 46.23 89.94 35.55 3221 ° we 
S.D. 91.92 LES 0.42 1.21 4.64 6.21 1:53 2.18 
S.E. 23.73 0.10 0.30 1.12 1.50 0.38 0.54 
Range 390-645 . 190.0-215.0 3.88-5.94 14.9-19.2 37.0-57.5 78.1-103.1 33.2-37.6 28.0-38.4 . 
N 17 5 17 16 17 17 16 16 
‘Comment iments indicate that an outside diameter of 3.8 mm. is 
. The perinatal loss in the macaque, during the second acceptable in this animal model, which is apparently 
half of pregnancy (over 80 days) through the neonatal more labile than man in regard to perinatal death. 
period, is obviously much higher than that occurring in The real and final test has to await human documenta- 
man. Our expérience suggests that this is related in tion. The marked advantages in improved intrauterine 
part to a greater incidence of premature separation of visibility with this larger 2.7 mm. endoscope and the 
the placenta and placenta previa. This is understand- more commonly used Dyonics Needlescope* clearly 
abte since there is relatively more placental surface to warrant clarification of this important point. 
uterine area in this bidiscoid configuration. Therefore, The collected fetal blood sample is usually admixed 
the placenta is subject to greater risk of injury during with amniotic fluid or maternal blood. Preliminary ex- 
fetoscopy in the macaque as compared with the baboon periments in collecting pure fetal samples suggest this 
and man. The chorionic plate is thinner in the macaque is technically possible but clearly more difficult. Some 
and cannot be localized with ultrasound as precisely as of the broader applications of this technology will re- 
in the baboon and man; thus, our double-endoscopy main constrained until pure whole-blood samples can 
technique has advantages for preselection of the be collected predictably. However, for hemoglobin 
uterine puncture site in this model. This preselection is identification, the present samples are adequate if 
not as necessary when there is ultrasound localization there is at least 5 per cent fetal cells and the total blood 
with monodiscoid placentas. volume is 10 À or more. 

Comparisons of Group 1 with Group 2 clearly indi- The anterior placenta can be sampled with the pres- 
cate that the margin of safety and the adequacy of the ent rigid instruments without articulated joints once 
fetal sample for hemoglobin identification increase the fetoscope is in an intra-amniotic location. Placing 
with experience. Efficiency of the procedure for ob- the fetoscope without placental trauma in these cases 
taining fetal samples should improve with intraopera- may be the greater challenge. 
tive cell sorting as provided by the Coulter counter. With the exception of the white blood cell counts, the 

The number of preventable or correctable fetal neonatal hematologic and anthropometric data from 
deaths was much reduced in Group 2 as compared with the test groups compare favorably with those of the 
Group 1. It is apparent that multiple fetoscopy at- control group. It is likely that this difference in white 
tempts in unsuccessful operations are not only hazard- blood cell count may be an artifact; test animals com- 
ous but are unlikely to result in an adequate fetal sam- pared with control animals mav have samples collected 
ple. This was true in the cases noted,in Table VII. It is on an average several hours earlier, and the white 
advisable to stop certainly after the second uterine blood cell count might reflect longer environmental 
puncture attempt and reschedule the operation for exposure and response. This is supported by the ob- 
another time. servation that the per cent of neutrophils was increased 1 

The maximum outside diameter compatible with from 57 per cent in the test groups to 67 per cent in the 
safety in humans is unknown, although fetoscopy control animals. The difference is probably unrelated 
studies’ with instruments having large outside diame- 
ters have been associated with fetal death.? Our exper- *Dyonics, Inc., Woburn, Massachusetts. Q^ 
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to fetoscopy but we will attempt to identify the variable 
in the future. 

Finally, because of the problems and unresolved 
questions that remain in regard to this technology, it 
should be regarded as experimental until enough data 
have been collected to satisfy more reasonably the ethi- 





8.65 56.55 37.79 4.83 cal concerns and those of informed consent. N 
3.25 17.49 18.10 2.33 

0.69 3.72 3.86 0.50 Technical assistance was provided by Jerry Brown, 

m ^ oer p a Pamela Binkerd, Janet Culver, and Jeff Chang. 
oe 12.97 66.9 28.38 4.46 
4.95 12.25 12.03 22i 
1.20 2.9] 2.92 0.56 
* 4.2-29.1 40.5-34.0 11.0-55.5 1.5-9.0 
= 17 17 17 16 
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Discussion 


DR. ALBERT B. GERBIE, Chicago, Illinois. The re- 
quirements for intrauterine diagnosis are as follows: (1) 
the availability of expert genetic counseling; (2) a lab- 
oratory experienced in successful growth of cell cul- 
tures and cytogenetic and biochemical analyses, and (3) 
an experienced obstetrician to perform the procedure 
and to act on its resul:s and any complications. A glance 
at the list of authors of this paper, all expert in this 
field, quickly tells us that these requirements have been 
fulfilled. 

Among the high-risk indications for prenatal diag- 
noses are two important groups of genetic diseases that 
are not as yet detectable by amniocentesis: Duchenne's 
muscular dystrophv and the hemoglobinopathies. At 
present fetal blood obtained by fetoscopy or placental 
aspiration is necessary for their detection. This pre- 
‘sents two significant problems: the safety of the proce- 
dure and errors in prenatal diagnosis. Regarding the 
reliability and safety of this procedure, the Authors’ 
data clearly indicate that operative experience is di- 
rectly correlated with the success rate of obtaining fetal 
blood samples. There was an increase in the rate of 
success from 33.3 to 76.5 per cent. By instituting the 
‘use of a Coulter particle size analyzer to identify fetal 
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cells immediately, the success rate should increase even 
more. In addition, the perinatal mortality rate was re- 
duced with increased experience as the number of pre- 
ventable causes of fetal loss, such as placental transit by 
the fetoscope, were decreased. 

Two questions arise concerning this protocol: (1) 
Since the bilobed placenta of the monkey increases the 
likelihood of abruptio placentae due to the trocar and 
also necessitates the additional procedure of laparos- 
copy, why did they not start with the baboon as the test 
model, which they stated is the animal pregnancy that 
most nearly approximates human pregnancy? (2) The 
outer diameter of the fetoscope cannula of 3.1 by 3.8 
mm. is large when compared to that of the Dyonics 
fetoscope, which is 2.2 by 2.7 mm. It has been shown 
that morbidity is directly related to trocar size. Do the 
authors believe that these smaller instruments are in; 
adequate? 1 

Fetoscopy has already been used in over 300 patients 
throughout the world to obtain fetal blood for the 
diagnosis of fetal hemoglobinopathies, particularly 
beta thalassemia and sickle cell anemia, for Duchenne's 
muscular dystrophy, and for determining certain gross 
congenital defects. Hobbins and Mahoney! recently re- 
ported a study in which 34 fetoscopies were performed 
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on 28 patients in the second trimester of pregnancy 
with no fetal morbidity. An adequate sample of fetal 
blood for hemoglobin analysis was obtained in 92 per 
‘cent of the patients (23 of 25). 

The available data suggest that fetoscopy, when per- 
formed by expert hands, can be well tolerated, with an 
abgrtion rate of 3 to 10 per cent. In 5 to 10 per cent of 
; Red the placenta was entirely anterior, neces- 
sitating placental aspiration for fetal blood. With this 
procedure the abortion rate has been about twice that 
with fetoscopic blood sampling. The prenatal diagnosis 
of hemoglobinopathies other than alpha thalassemia 
requires fetal erythrocytes for measuring hemoglobin 
synthesis to determine hemoglobin type. For muscular 
dystrophy the level of creatinine phosphokinase (CPK) 
activity in fetal blood plasma must be determined. 
Since these analyses must be performed on 0.1 to 0.9 
ml. of fetal blood one cannot overemphasize the im por- 
tance of a microanalytical laboratory. Errors have al- 
ready been reported in the prenatal prediction of beta 
thalassemia and sickle cell disease and corroboration is 
sull needed that significant increases in CPK are always 
associated with Muscular dystrophy and normal levels 
are not. 

Golbus at the University of California at San Fran- 
cisqo and Hobbins and Mahoney at Yale, the two large 
United States centers, have shown that the prenatal 
diagnosis of hemoglobinopathies and Duchenne’s mus- 
cular dystrophy is an accomplished fact. I believe that 
fetoscopy must still be considered an experimental 
technique and probably a temporary one. It should be 
performed at centers where operators may gain 
proficiency in technique and appropriate genetic coun- 
seling and laboratory expertise are available. 

Because of the difficulties in obtaining fetal blood, 
fetoscopy is not the ultimate answer to prenatal diag- 


nosis of these diseases. The basic biochemical defect of 


Duchenne’s muscular dystrophy and other genetic dis- 
eases, particularly cystic fibrosis, must be discovered 
and techniques for inducing undifferentiated amniotic 
fluid cells to synthesize hemoglobin must be developed. 

In view of the authors’ success with fetoscopy in pri- 
mates and the optimistic reports in humans, what are 
their future plans and recommendations regarding in- 
corporating fetoscopy into patient care? 
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"Dr. JOHN T. QUEENAN, Louisville, Kentucky. I wish 
to congratulate the authors in developing an excel- 
lent model for fetoscopy and fetal blood sampling. 
Having come through an era when we did amniocen- 
tesis, amniography, and intrauterine transfusions 
without ever having a laboratory model, I think this is 
very important. 
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One of the observations I would like to make on 
this to keep it in perspective is that frequently the 
sample is a mixed-cell population, which is going to 
limit its use. Certainly it is adequate to investigate he- 
moglobinopathy. 

The question that I have, which I think is extremely 
important, is what happens to the amniotic fluid or to 
the vessels after the fetoscope is withdrawn? Is there 
ever any trauma to the vessels such as bleeding that 
does not stop? Has the amniotic fluid been observed for 
bleeding or fetal leukocytes in the blood, or has cord 


sampling been done to decide whether significant, 


bleeding has taken place? 

DR. FREDERICK NAFTOLIN, Montreal, Quebec, Cana- 
da. I would like to make two points. There is a differ- 
ence between fetoscopy and blood sampling, and I 
think that we should try to keep this difference in 
mind. They have different morbidities, and they are 
done for different reasons. We should distinguish be- 
tween them. In our institution we have done more than 
200 fetoscopies, and we now believe that we are 
sufficiently experienced that fetoscopy by itself is prop- 
erly utilized as a therapeutic tool. 

On the other hand, blood sampling carries an in- 
creased risk, and it is still considered an experimental 
procedure. With the Coulter cell sorter we have had 
evidence of improvement in the nature of our sample. 
In approximately the last 20 blood samplings, essen- 
tially 100 per cent of fetal blood has been obtained 
through the use of a spring-loaded needle identified by 
the cell sorter. 

Second, I would like to stress the positive aspects of 
intrauterine diagnosis, that is, the bulk of patients who 
have fetoscopy, or who have fetal blood sampling dur- 
ing fetoscopy, will be told that, in fact, there is no 
danger to the fetus, that the fetus is normal. I think 
that this positive aspect should be foremost in our 
minds when we deal with considerations such as thalas- 
semia or, as we have recently encountered, the hemo- 
globinopathy of hemophilia. 

DR. ALLEN WEINGOLD, Washington, D. C. I am not 
sure I understand the major complications. There ap- 
peared to be traumatic placental injuries. 

What other problems did the authors have? Did they 
anticipate perioperative problems such as premature 
labor and use either tocolytic agents or alcohol? How 
do they handle the perioperative situation? 

DR. JACK WALTERS, Ottawa, Ontario, Canada. Did 
any of the seven cases in which the cord was punctured, 
result in perinatal death? Is it more difficult to obtain 
the blood from the cord rather than from the placental 
vessel? Third, have the authors had any experience 
with the use of atropine to reduce the spasm of the 
cord? Have they used any agents to prevent premature 
labor? 

DR. DAVIDSON (Closing). To begin with, we were 
very much interested in selecting a model in which we 


E 


could examine the effects of the technology on 
perinatal deaths compared to perinatal deaths in a con- 
trol population. 

We did not have a setting in which the baboon model 
would afford us that opportunity. Fortunately, at the 
University of California at Davis, they do have a con- 
tract just for rhesus breeding, and so it posed an ideal 
setting. We took advantage of that environmental situ- 
ation. We could not construct a similar alternative for 
the baboon, but clearly -hat would be the best model. 


With regard to the se-ection of the cannula size, 3.8 ` 


mm. used by us versus 2.7 mm. outside diameter used 
by Hobbins, I think that the issue of maximum outside 
diameter is unresolved and has to be tested perhaps not 
so much further in experimental animals but in man. 

I think that the applicability of this technology and 
the ease with which others may learn and visualize 
Structures in the intrauterine environment would be 
directly related to the differences in acuity and visual 
Clarity of these instruments. These are much better and 
improved in the larger endoscope. 

I will save the question about future plans as my last 
comment. 

It is true that the samples as presently collected, as 
Dr. Queenan indicated, are almost always mixed with 
ather amnionic fluid or maternal cells. I think that it 
vill be possible, and I referred to this briefly in the 
paper, to dependably collect pure samples, perhaps 
even by leaving small catheters in the vessels for brief 
periods of time for the sample collection. This collec- 
ton of a "pure" sample is clearly more difficult. We are 
working on this particular point now, and it shows 
some promise. à 

It is clear that there might be a difference, as 
Dr. Naftolin indicated, between fetoscopy alone and 
f*toscopy with blood sampling. 

However. I think the presumed risk of adding blood 
sampling needs to be carefully considered. Certainly in 
cur experimental models we have not yet been im- 
pressed that sampling itself adds a significant risk over 
and above the fetoscopy procedure. 

I agree that in most instances of intrauterine diag- 
mosis we are reassuring families rather than just obtain- 
img a diagnosis in a neonate or fetus at risk. 

In response to Dr. Weingold’s question, we were 
surprised, as a matter of fact, with the lack of 
significant uterine activity that would lead to labor. 
And though one can visualize some minimal uterine 
activity with the laparescope, this has not been a major 
problem with regard to labor after fetoscopy in these 
animals. 

Premature labor is really not our problem in the 
primate. We originally considered in our protocol the 
need for using tocolytic agents, but these have not been 
required. 

Last, in response to Dr. Walter’s questions, we did 
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have two deaths in the group of fetoscopic experiments 
in which the cord was sampled. At the moment we try 
to avoid the cord. I think that the cord is more difficult 
to sample than vessels on the chorionic plate unless the 
cord is sampled at its insertion point or at its origin 
from the placenta, where it is perhaps more stable. 

We have no control experience with the use of a 
ropine in regard to the vasoconstriction that occurs, 
sometimes rather dramatically, once the sampling 
needle touches the vessel that is to be sampled. All of 
our animals have atropine as part of their preoperative 
preparation. 

Again I reiterate that we have not had the problem 
with premature labor in the primates as we originally 
feared. 

In terms of what our projections and recom- 
mendations would be for the use of this technology in a 
clinical application, I think that one should be ex: 
tremely cautious. 

I believe that there are a limited number of.situations 
in which a direct diagnostic advantage would be of- 
fered with this technology. Certainly, it is applicable in 
diagnosing the hemoglobinopathies and Duchenne's 
muscular dystrophy, the most notable at the moment, 
and other diseases in which plasma and blood cells are 
needed for diagnosis. ° 

My great fear is that there might be too great an 
effort in fetoscopy and sampling in hands that have not 
appreciated the experience that is required and 
perhaps adverse results might occur under circum- 
stances that should definitely remain more controlled. I 
do not think that we know enough yet, in many in- 
stances, about the development of the fetus and the 
opportunity for safely making intrauterine diagno- 
sis—and also deciding upon therapy—to make sum- 
mary judgments at this time about the ultimate utility 
of this technology. 

In problems such as intrauterine infection, possible 
infection of the fetus, institution of therapy, in- 
trauterine growth retardation, and issues of nutrition, 
some clarity and specificity of approach might be 
provided after one has had an opportunity to study 
pure blood samples, with particular attention to plasma 
factors. I think there are opportunities posed by this 
technology and if this intervention remains relatively 
safe many experimental and investigative avenues that 
clearly suggest some therapeutic advantages will be 
opened. 


I think that our present effort at intrauterine diag- _ 


nosis, which mainly relates to identifying a fetus at risk, 
with no therapy, could be substantially changed; we 
could begin to approach questions of therapy in the 
affected fetus. Because of the availability of a direct, 
safe access to an intravascular channel, this would ele- 
vate the status of the fetus as a patient. 
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‘“Recurrent’’ stress urinary incontinence 


C. PAUL HODGKINSON, M.D. 
Detroit, Michigan 


This report constitutes a 15 year review of 205 operations performed upon 198 adult women 
suffering from "recurrent" stress urinary incontinence (SUI). All patients received special 
preoperative investigation including direct electronic urethrocystometry and metallic bead—chain 
urethrocystography. From these studies 163 of the patients were determined to have pure 
"anatomic SUI" and 42 demonstrated characteristics of anatomic SUI plus some anatomic or 
physiologic defect which might compromise the final results ("compromised SUI"). Preoperative 
radiographs demonstrating the previous causes for failure fell into four general categories: 
philosophic, pragmatic, subjective, and psychological. All patients were operated upon with the 
single objective of achieving high retropubic elevation and fixation of the urethrovesical junction. In 

. those having pure “anatomic SUI" the failure rate was 5 per cent. In the “compromised SUI" group 
the failure rate was 39 per cent. Type II detrusor dyssynergia was the most common cause of 


failure. (AM. J. OBsTET. GYNECOL. 132: 844, 1978.) 


IT IS GENERALLY RECOGNIZED that the prime op- 
eration for stress urinary incontinence (SUI) is the first 
one and that for every subsequent operation the "cure" 
rate declines more or less proportionately to the num- 
ber of subsequent operations. This paper derives from 
an analysis of 205 operations performed upon 198 pa- 
tients from 1961 through 1976, all of whom had been 
operated upon previously at least once for SUI. AI- 
though the term “recurrent” implies SUI that was tem- 
porarily relieved by a previous operation, it is much 
broader than that because it also includes SUI treated 
by operation and either not improved or made worse. 
In the analysis of this material an effort was made to 
determine objectively why the previous operation 
failed, what pitfalls might have been avoided, and what 
operative objectives should be accomplished to most 
likely effect restoration of normal urinary continence. 

All patients received similar preoperative studies. In 
addition to routine history and physical examination, 
an electronic direct urethrocystometric study was per- 
formed to test detrusor function, and a metallic bead- 
chain urethrocystographic study, including vaginog- 
raphy, was performed to visualize urethral, vesical, 
vaginal, and pubic topography. For comparative study, 
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metallic bead-chain urethrocystograms were obtained 
postoperatively. 

In patients with normal detrusor function, if vaginal 
examination disclosed no anatomic deficiency except 
varying degrees of vaginal wall relaxation and if the 
lateral urethrocystogram showed displacement of the 
urethrovesical junction to the lowest bladder level dur- 
ing straining, the patients were classified as having 
"anatomic SUI." One hundred sixty-three patients fell 
in this category. All were operated upon with high ex- 
pectation of restoration of normal urinary control. 

In addition to the group of patients classified as hav- 
ing "anatomic SUI," included is a group of 42 patients 
who had the anatomic and radiographic findings of 
SUI but who had some anatomic or physiologic prob- 
lem which might compromise a successful result. All of 
these patients had been initially treated for SUI and 
were referred after failure. This group was designated 
"compromised SUI." Included were seven with his- 
tories of healed vesicovaginal or urethrovaginal fistu- 
las, six with open urethrovaginal fistulas, three with 
previous pelvic irradiation, three with severe, gen- 
eralized body trauma, and 19 with detrusor dyssyner- 
gia. Operations designed to relieve SUI were per- 
formed on all. 

The degree of loss of urinary control in both groups 
varied from severe to total. Eighty-three had virtual 
absence of urinary control and were required to wear 
massive protective padding at all times. Some degree of 
control was present in 122 but they were required to 
wear protection except when they were recumbent. 
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Previous ope ations numbered 314. Of the previous 
vaginal proced res, anterior colporrhaphy had been 
performed 51 times: vaginal hysterectomy and an- 
teroposterior celporrhaphy, 40 times; and abdominal 
hysterectomy and anteroposterior colporrhaphy, 23 
ümes. Primary retropubic procedures had been per- 
formed as follows: retropubic urethropexy of the 
Marshall-Marcbetti-Krantz type, 15 times; and an- 
teroposterior colporrhaphy followed by retropubic 
urethropexy after the initial operation failed, 49 times. 
Fifteen patients had so many previous vaginal and ret- 
r6pubic operations that the exact number was difficult 
to count. 

Just as the hallmark of a successful operation is ele- 
vation of the uzethrosesical junction above the lowest 
level of the bladder during the straining effort, the 
hallmark of an unsuccessful operation is demonstra- 
aon that the urethrovesical junction is displaced to the 
lowest level of the bladder during the straining effort. 
By metallic bead—chain urethrocystography, every pa- 
went in this study demonstrated these findings. 


Causes of falure 


In analyzing the metallic bead-chain urethrocysto- 
rams for possibee causes of previous failure, four gen- 
eral categories were identified as follows: (1) philosoph- 
ic, (2) pragmatie, (3) subjective, and (4) psychological. 

Philosophic. The philosophic causes of failure in- 
dude: (1) medical misconceptions such as “do a vaginal 
plastic procedure first: if this fails, go above"; (2) use of 
en operative technique with an erroneous understand- 
iag of the prineipal operative objective; (3) failure to 
fully invest gate urethrovesical physiology. 

An example bf the fallacy of always performing a 
vaginal plastic operation first is demonstrated in Fig. 1. 
Here, the shaded profile shows the preoperative find- 
ings. With the preoperative location of the urethrovesi- 
cal junction at < very high retropubic level, it was im- 
possible to further elevate the area by a vaginal plastic 
cperation. This patient would have been better served 
by a primary re ropubic urethropexy procedure. 

The second philosophic cause for failure was mis- 
conception of the essential operative objectives. Unfor- 
tamately, Marshall-Marchetti-Krantz procedures have 
become colloqually designated as “bladder lifting op- 
erations," "bladder suspensions," etc., diverting em- 
phasis away from the importance of elevating the ure- 
t wovesical junction to elevation of the anterior bladder 
wall. As noted by Hodgkinson and Drukker,' Lee and 
Symmonds,? ard Lee? after these "alleged" Mar- 
s tall-Marchetti- &rantz operations the anterior bladder 
wall will be densely adherent to the periosteum of the 
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Fig. 1. The preoperative urethrocystograms are shown as the 
shaded outlines and the postoperative urethrocystograms as 
the unshaded outlines. These comparative relationships show 
the fallacy of the adage: "Always do a vaginal plastic operation 
first." In this patient the urethrovesical junction was already 
located at a high retropubic position and it was impossible to 
elevate it further by anterior colporrhaphy. In this case tle 
primary operation should have been a retropubic urethro- 
pexy. (From Hodgkinson, C. P., and Drukker, B. H.: Obstet- 
rics and Gynecology Annual, New York, 1973, Appleton-Cen- 
tury-Crofts, p. 377.) 
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Fig. 2. Urethrovesical relationships in a patient who was “al- 
leged" to have had a Marshall-Marchetti-Krantz operation.. 
Failure occurred because the anterior bladder wall had been 
sutured to the periosteum rather than the paraurethral tis- 
sues. Three pairs of nonabsorbable sutures were removed 
from the retropubic periosteum and the anterior bladder wall. 
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Fig. 3. This patient was operated upon February 23, 1967, for SUI and first-degree utero-vaginal 


| a : prolapse. The Pereyra procedure was followed and 2-0 gut suture was used. The SUI was relieved 
. . for about three weeks and then gradually recurred until it was as severe as before the operation. 
(From Hodgkinson, C. P., and Drukker, B. H.: Obstetrics and Gynecology Annual, New York, 1973, 
P. ) Appleton-Century-Crofts, p. 384.) 
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Fig. 4. The urethrovesical relationships of the same patient as demonstrated in Fig. 3. These radio- 
B graphs were taken three months following the previous operation. From comparison with Fig. 3 it is 
evident that all retropubic urethrovesical elevation had been lost; this was credited to suture failure. 
(From Hodgkinson, C. P., and Drukker, B. H.: Obstetrics and Gynecology Annual, New York, 1973, 


Appleton-Century-Crofts, p. 384.) 


retrosymphysis. The metallic bead—chain urethrocys- 
1 tograms in such patients show the urethrovesical junc- 
tion to be located at the lowest bladder level, the blad- 
der and urethra to be immobile to straining, and the 
. anterior bladder wall closely juxtaposed to the retro- 
symphysis (Fig. 2). 
. The third philosophic cause is failure to fully 
a preoperatively investigate urethrovesical physiology. 
Operating on the basis of history alone without fully 
E investigating for urethrovesical intrinsic pathology and 
LI physiology is a common cause of failure. Patients with 


detrusor dysfunction should be identified preopera- 
tively because they seldom respond favorably to opera- 
tions for SUI. Although Zacharin* deprecated the use 
of preoperative urodynamic techniques for study of 
SUI, he admitted that some of his failures might have 
been prevented by preliminary cystometric study. 
Pragmatic. Pragmatic causes for failure include not 
adequately performing the objectives of an operative 
technique, overzealous elevation of a cystocele when a 
vaginal plastic operation for SUI is performed, and 
using inadequate suture material. Suture failure was 
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particularly evident when nonabsorbable sutures were 
used in the Pereyra procedure. Comparison of preop- 
erative u~ethrovesical relationships in Fig. 3 with post- 
operative relationships in Fig. 4 demonstrated the in- 
adequacy of the Pereyra sutures to maintain retropubic 
elevation of the urethrovesical junction. Similar obser- 
vations were made by Crist and associates.” 

Subjective. Subjective causes for failure relate to the 
patient herself, with poor tissue strength being the 
main cause for failure. Gradual weakening of anterior 
vaginal wall support and recurrence of SUI are dem- 
“onstrated in Fig. 5. Certain physical and physiologic 
conditions were found to favor recurrence: obesity, 
chronic pulmonary conditions such as asthma and 
chronic coughing, and atrophy of the vaginal wall- 
supporting tissues ‘rom estrogen deficiency. Congeni- 
tal or acquired neuromuscular deficiency is a cause of 
tissue weakness. Previous pelvic radiation favors re- 
currence, as noted in Fig. 6. 

Psychological. I: is now believed that psychological 
factors may play a role in “recurrence” of SUI in some 
patients. In the present study are five patients who had 
multiple operations and all of whom had a common 
problem that possibly militated against a successful 
outcome. It was not known until after the operation 
that each patient vas in the process of obtaining total 
disability insurance on the basis of urinary incont- 
nence. By the standards used in this study, all five pa- 
tients were categorized as having pure "anatomic SUI” 
and a favorable result was anticipated. Following op- 
eration and before an effort was made to re-establish 
spontaneous voiding, each patient asked for a letter 
stating that she was totally disabled. Postoperative 
urethrocystograms demonstrated. urethrovesical rela- 
tions which should have been consistent with restora- 
tion of normal urinary control. Only one patient stated 
that she was cured of SUI, and the other four claimed 
that they had totally inadequate urinary control. Be- 
cause postoperative evaluation was inadequate, they 
were declared to be “failures.” 


Treatment of “anatomic SUI" 


All patiemts with “anatomic SUI” were operated 
upon with the single objective of achieving high retro- 
pubic elevation and fixation of the urethrovesical junc- 
tion. All patients were operated upon by a retropubic 
procedure approached through a lower abdominal in- 
cision. Altheugh frequently combined vaginal and ab- 
dominal incisions were employed, no patient was op- 
erated upon solely by a vaginal plastic procedure. 

The decision as to which technique to use was based 
upon clinical judgment. If the vaginal wall was lax and 


«easily displaced retropubically, the vaginal wall tech- 
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Fig. 5. Comparative urethrocystograms indicating the se- 
quence of changes occurring in a patient first operated upon 
by vaginal hysterectomy and anteroposterior colporrhaphy in 
January 1970. The postoperative films show favorable ure- 
throvesical elevation with posterior rotation of the bladder 
and complete relief of SUI. After eight months she again 
began to notice SUI which rapidly became increasingly severe 
until she was again socially incapacitated. Radiographs dem- 
onstrated that the support to the urethrovesical junction had 
gradually given away to allow the urethrovesical junction to 
gravitate to the lowest bladder level. This was corrected by the 
RPU-round ligament technique. The cause for failure was 
ascribed to poor tissue strength. (From Hodgkinson, C. P., 
and Drukker, B. H.: Obstetrics and Gynecology Annual, New 
York, 1973, Appleton-Century-Crofts, p. 385.) 


nique was used. However, in most patients who had 
previous vaginal plastic procedures, the anterior vagi- 
nal wall was thickened, rigid, and scarred. In such pa- 
tients, suprapubic sling types of procedures were em- 
ployed and either the round ligaments or Marlex mesh 
was used. A 

The vaginal wall technique (RPU-vaginal wall) was 
modified from the Marshall-Marchetti-Krantz and 
the Burch" procedures. In the Burch procedure, the 
paraurethral tissues are sutured with gut sutures to 
Cooper's ligament. In our procedure the full-thickness 
of the paravaginal fascia and the vaginal wall were su- 
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Fig. 6. SUI in a patient who had previously received pelvic radiation for malignancy. Although she 
received excellent, but temporary, relief from an RPU-vaginal wall technique, SUI gradually re- 


curred within the ensuing year. Repeat RPU was performed with Marlex used as a suburethral sling. 


It is now believed that in patients who receive pelvic radiation, Müllerian tissues, including the round 


ligament, should not be employed as suburethral support. 


Table I. “Anatomic SUI" 











Lost to 
follow-up 





No. and type of operation 


Failed 






RPU-round ligament, RPU-Marlex 8 (7%) 4 (4%) 94 (91%) 2 (2%) 2 (2%) 
mesh, and RPU-labial fat pad (111) 

Vaginal wall technique (52) 2 (4%) l| (cured) (2%) 46 (92%) 3 (6%) 2 (4%) 

Total (163) 10 (6%) 5 (1 cured) 140 (92%) 5 (5%) 4 (3%) 


Number with known results, 153 (94 
(95 per cent); complete failures, four (3 per cent). 


tured to the ileopectineal lines with nonabsorbable su- 
tures (Fig. 7). The RPU-vaginal wall technique was 
employed in 52 patients. 

The round ligament technique of retropubic ure- 
thropexy (RPU-round ligament) was first described by 
Barns” in England in 1950 and in the United States by 
Hodgkinson and Kelly? in 1957. In the present series, 
this type of retropubic urethropexy was employed 100 
times for patients with "anatomic SUI.” In 11 patients, 
because the round ligaments were inaccessable or ex- 
cessively attenuated, Marlex mesh was used as a sub- 
urethral sling, as described by Morgan.* In both of 

.these sling-type procedures, combined vaginal and 
lower abdominal incisions were employed. Anterior | 
vaginal dissection through a generous longitudinal in- 
cision was performed first. After liberating the bladder 
and urethra from scar tissue, dissection was carried 
laterally to the level of the inferior pubic rami. The 
inferior'space of Retzius at the level of the urethrovesi- 
cal junction was entered from below, bilateral to the 


per cent); compensation plus failed cases, eight (5 per cent); cured plus improved, 146 


urethra. This allowed easy passage of the round 
ligaments beneath the urethra without fear of injury. If 
Marlex mesh was to be used, a wide strip of Marlex was 
anchored to the urethra with several interrupted su- 
tures and the opposite ends were packed into the in- 
ferior space of Retzius where they could be recovered 
from above. 

After the vaginal incision was closed, the abdomen 
was opened by a lower abdominal incision. In patients 
who have had previous retropubic urethropexy proce- 
dures, dense adhesions usually are found between the 
bladder and the inferior rectus muscles and the retro- 
pubic periosteum. For adequate elevation of the ure- 
thra, liberation of the adhesions is essential. Because 
the adhesions are stronger than the bladder, this part 
cannot be done by gauze dissection, because the blad- 
der usually will be lacerated. With gentle traction on 
the bladder wall, tension lines of scar tissue between the 
rectus muscles and the retropubic periosteum become 
evident. These are best divided by sharp scalpel dissey 
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Fig. 7. Retropubic urethropexy-vaginal wall technique (our 
method). Many years ago, it was evident that only the superior 
pair of sutures in the Marshall-Marchetti-Krantz procedure 
was necessary. Also, it was apparent that the paraurethral tis- 
sues were less reliable than the paravaginal fascia. Therefore, 
the technique of Marshall-Marchetti-Krantz was abandoned 
and the fellowing procedure adopted. With finger pressure 
from below, at the level of the urethrovesical junction, the 
bladder overlying the pelvic floor is swept medially. Then tis- 
sues of the pelvic floor are dissected down to the level of the 
shining, white paravaginal fascia. Two nonabsorbable sutures 
are passed on each side of the urethrovesical junction through 
the paravaginal fascia and the full thickness of the vaginal 
wall. These sutures are then passed through the ileopectineal 
line (Cooper's ligament) at the pelvic brim and securely tied. 


tion with the round, sharpened end of the Beaver scal- 
pel with a No. 48 blade (Fig. 8). Every effort must be 
made to avoid excessive injury to the periosteum for 
fear of inducing osteitis pubis. Lee and Symmonds* 
and Lee? prefer to immediately enter the bladder and 
use a finger in the bladder as an aid to dissection. In the 
present series this was not found necessary. After 
completion of dissection of retropubic adhesions, the 
round ligaments are located as they traverse laterally 
toward the internal inguinal ring. They are freed from 
their attachment to the peritoneum and crossed be- 
neath the urethra, as shown in Fig. 9. If Marlex mesh is 
used, the ends are recovered from the inferior ret- 
ropubic space. With moderate upward tension they are 
attached to the ileopectineal ligaments with interrupted 
nonabsorbable sutures. If the Martius’ labial fat pads 
are used for elevation of the urethrovesical junction,” ° 
they are crossed beneath the urethra and similarly 
fixed to the ileopectineal ligaments. The labial fat-pad 
technique was not used for patients with “anatomic 
SUI." 


Results of treatment for “anatomic SUI" 


The criteria for determining the basis of "success" or 
*éailure" were based upon physical examination, tele- 
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Fig. 8. The sharpened, round-pointed DeBaky Beaver blade 
is an excellent instrument for dissecting the adhesions be- 
tween the bladder and the inferior rectus muscles and retro- 
symphysis. 





Fig. 9. Retropubic urethropexy-round ligament technique. 
The proximal ends of the round ligaments are crossed be- 
neath the urethra and joined with fine bits of 4-0 nonabsorb-, 
able plastic suture. If additional elevation of the urethrovesi- - 
cal junction is desired, the respective bellies of the ligaments 
can be sutured to the respective ileopectineal lines. 


phone calls, and a written questionnaire. If patients 
were able to go about their usual daily routine and were 
able to cough and sneeze without the necessity of wear- 
ing perineal protection, they were considered to have 


€ 4 k 
E 850 Hodgkinson 


E Table II. "Compromised SUI" 





enge 15, 1978 
Am. J. Obstet. Gynecol. 


s. Results 

1 | : No. and type of operation Lost to follow-up Failed 

4 RPU-round ligament, RPU—Marlex 1 (3%) 13 (46%) 3 (11%) 12 (43%) 

mesh, and RPU-labial fat pad (29) 
17 (61%) 

| "Vaginal wall technique (13) 9 (69%) 0 4 (31%) 
a 8 (62%) 
D: Total (42) 1 (2.3%) 22 (54%) 3 (796) 16 (39%) 
E 25 (61%) 





Table III. “Compromised SUI" 









Fistula 
closed 













Fistula 
open Radiation 











Lost to 
E** | RPU-round ligament, RPU-Marlex Pay ke e 0 Po 9 QE UE HW 9 xu d 
È mesh, and RPU-labial fat pad (29) 
x Vaginal wall technique (13) 0 T3431 8 LP Wd guam ue4 0) 8 B.) *12 
m Combined results (42) l POUSSE 2 ee 8 Se Se e 4 9.-0-94" y 19 
E Known cured plus improved 7 (100%)  5(8390  3(50%)  3(1009) 5 (100%) 9(149) 
Failed . | 1(17%) 3 (50%) 12 (86%) 


C = Cured; I = improved; and F = failed. 


nørmal urinary continence restored. If they found it 
necessary to wear some sort of perineal protection and 
if they were not required to change the pad more than 
L once a day, they were considered to have gained 90 per 
i cent improvement. If they found it necessary to con- 
F stantly wear perineal protection and change the pads 
several times daily, the operation was considered to 
E have "failed." 

Of the 163 patients classified as having pure 
"anatomic. SUL" retropubic operations were per- 
formed as follows: 100, RPU-round ligament tech- 
nique; 11, RPU-Marlex mesh technique; and 52, vag- 
inal wall technique. Of this group, 52 (46.8 per 
cent) were considered to have total urinary inconti- 
nence and 59 (53 per cent) had severe incontinence. 
The RPU-round ligament technique was combined 
| with abdominal hysterectomy in 20 patients and with 
P vaginal hysterectomy in two. Five patients underwent 
| enterocele and rectocele repair. All patients were op- 
erated upon with the expectation that normal female 
urinary continence would be restored. 

The results are portrayed in Table I. Of those oper- 
ated upon by RPU-sling procedures, eight patients 
were lost fo follow-up after two months from the date 
of operation; results were known in 103. The follow-up 
| period varied from one to 15 years. Of this group, 94 
3 (91 per cent) were considered to have relief of SUI and 
two (2 per cent) were 90 per cent improved. There 
were two (2 per cent) complete failures; one was cured 
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by a subsequent operation. Also in this group were four 
patents who were seeking compensation on the basis of 
urinary incontinence. Because they were impossible to 
evaluate accurately they were considered "failures." 
This group of four patients added to the two known 
"failures" made a total of six (5 per cent) who failed to 
im prove following the RPU-sling procedures. 

Fifty-two patients with "anatomic SUI" were oper- 
ated upon by the vaginal wall technique. Total urinary 
incontinence was present in 11 (21 per cent) and severe 
incontinence in 41 (79 per cent). Two patients were lost 
to follow-up. 

Of this group 40 (92 percent) were considered to 
have normal urinary continence restored and three (6 
per cent) were substantially improved. Two (4 per cent) 
were "failures." One of the "failures" was in the com- 
pensation group but she was subsequently cured. 


Results of treatment of “compromised SUI" 


The "compromised SUI" group was made up of the 
following types of patients: (1) seven patients with a 
history of vesicovaginal or urethrovaginal fistula which 
had been closed successfully, (2) six patients with open 
urethrovaginal fistulas, (3) six patients with a history of 
extensive pelvic irradiation for malignancy, (4) five pa- 
tients with detrusor dyssynergia Type I and 14 patients 
with detrusor dyssynergia Types I and II, and (5) three 
patients who had suffered severe generalized body 
trauma. Because of the small number in each group 
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Fig. 10. DD-I and DD-II. DD-I is characterized as a detrusor contraction accompanied by a small 
amount of urine flow which is provoked by skeletal muscle activity, such as moving from a sitting to à 
an erect position, coughing, sneezing, etc. DD-I is a detrusor contraction which is not stimulated by 
skeletal muscle activity but which occurs spontaneously with the patient recumbent and when she is 
completely inactive. DD-II is apparently stimulated by a critical bladder volume because once it 
occurs it is repeated at regular intervals until the test is terminated. DD-I is very difficult to distin- 
gussh by history from SUI because if the question is asked, “Do you lose urine when you cough or | 
sneeze?" the answer will always be “yes.” The condition is truly a dyssynergia of the detrusor muscle [ 
because in these patients the bladder is never completely filled or completely empty. 


and because the results in those operated upon by the 
various RPU-slmg types of operations and the RPU- 
vaginal wall technique were essentially the same, the 
sooled results will be given. One patient was lost to 
“ollow-up. 

In contrast te those with “anatomic SUI,” the results 
obtained with those in the “compromised SUI" group 
are much less satisfactory (Table II). Operation was 
offered to the patients in this group with the under- 
standing that the prognosis was guarded. An analysis 
of the known results showed that 22 (54 per cent) of 41 
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patients were considered to have normal urinary con- 
trol restored; three (7 per cent) were substantially im- 
proved, and in 16 (39 per cent) the operation was con- . 
sidered to have failed (Table II). 
If the group is broken down into the various | 
categories, seven (100 per cent) of those with a history * 
of a healed fistula had normal continence restored and 
probably should have been listed in the “anatomic SUF’ 
group (Table III). ES 
In those with an open fistula, three (50 per cent) had | 
normal continence restored, two (33.3 per cent) were 
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substantially improved, and one (16 per cent) was a 
“failure.” In three of the patients the fistula was closed 
first and several months later continence was restored 
by a subsequent RPU procedure. Symmonds and Hall 
also found the two-stage technique advantageous for 
those patients with a deficient urethra. 

Of those patients who had received previous pelvic 
irradiation, three (50 per cent) were considered “fail- 
ures” and three (50 per cent) had normal urinary con- 
tinence restored. Usually the Marlex mesh technique 
was most successful for patients who had previous ir- 
radiation. In one patient previously operated upon by 
the round ligament technique, comparative metallic 
bead—chain radiographs showed gradual loss of ure- 
throvesical support until the lowest bladder level was 
finally reached, with recurrence of incontinence. Inas- 
much as this was also observed in patients operated 
upon by the vaginal wall technique, it is now believed 
that irradiated tissue, and particularly that of Müllerian 


origin, should not be used for retropubic support of 


the uréthrovesical junction in patients with SUI. 

By far, the greatest number of "failed" operations 
occurred in the group demonstrated to have detrusor 
dyssynergia by electronic urethrocystometry. As 
noted in Fig. 10, detrusor dyssynergia Type I (DD-I) is 
a spontaneous detrusor contraction accompanied by a 
small flow of urine which is stimulated by skeletal mus- 
cle activity, i.e., arising from the horizontal to the erect 
position, coughing, sneezing, laughing, etc. Detrusor 
dyssnergia Type II (DD-II) is a detrusor contraction 
which occurs spontaneously without skeletal muscle 
provocation. It occurs when the patient is lying flat on 
the table without a sensation of urgency and is appar- 
ently provoked by a critical urine volume because once 
the contraction with the loss of a small amount of urine 
occurs it will be repeated at regular intervals until the 
test is terminated. 

Five patients with minor degrees of DD-I responded 
favorably to operation, while in 12 of the patients with 
DD-I and DD-II (86 per cent) the operation failed. 
Three of the patients stated that they no longer lost 
urine on coughing but they remained incontinent be- 
cause of DD-II. In two patients with DD-I and DD-II 
who responded favorably, an associated partial in- 
fravesical nerve resection was performed according to 


. the technique of Ingleman-Sundberg.'? From these ob- 


servations it was concluded that the patients with DD-II 
should not be subjected to operations for SUI unless 
‘the detrusor dysfunction could be completely sup- 
pressed. 

Three patients in the generalized trauma group 
made *up a syndrome which is probably unique in 
gynecologic urology. Each patient had a tragic accident 
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which under ordinary circumstances would have re- 
sulted in death. That they lived is a tribute to modern 
hospital emergency room care. All had suffered exten- 
sive generalized body trauma including fracture of the 
pelvic bones and laceration of the bladder. 

All three patients had been subjected to at least one 
previous operative attempt to relieve the incontinence. 
When referred, studies showed common urologic 
findings which were characterized by total loss of tonus 
of the entire urethra. When requested to inhibit void- 
ing there was no evidence of contraction of the urethral 
detrusor, and a large dilator (Hegar No. 12) could be 
passed into the urethra with no resistance or discom- 
fort. At operation, upon dissection of the anterior vag- 
inal wall, it appeared that the entire pelvic floor had 
been partially avulsed from its attachments. It was con- 
templated that the impact of the crash had resulted in a 
sudden great increase in intra-abdominal pressure 
which caused partial disruption of the muscles and 
nerves of the pelvic floor. That the nerves were in- 
volved was attested by the observation of DD-I and 
DD-II in two patients. 

Ihe first patient, observed in 1965, was operated 
upon by plication of the urethra, crossing of the medial 
segments of the pubococcygeal muscles beneath the 
urethra, and a round ligament RPU. She was observed 
for two years before being lost to follow-up. She was 
classified as "improved" because detrusor dyssynergia 
was not completely suppressed by diphenylhydantoin.* 

In the second and third patients operation consisted 
of fine plication of the urethra over a No. 6 Foley cathe- 
ter and RPU-Marlex mesh technique. In one patient 
this procedure was combined with partial resection of 
the infravesical nerves to suppress detrusor dysfunc- 
tion. Both have remained normally continent for over 
three years. 


Complications 


Two patents suffered major complications. One de- 
veloped severe osteitis pubis and the other developed a 
retropubic abcess requiring operation. 

Bladder lacerations occurred 20 times. Repair was 
followed by complete healing and no fistulas de- 
veloped. Two patients developed retropubic hemato- 
mas; both drained spontaneously through the vaginal 
wall incision. Retropubic drainage was not performed 
routinely but if it was thought to be necessary suction 
drainage was employed. 

Delayed establishment of voluntary voiding was the 
most vexing problem and occurred 20 times. Bladder 
drainage was practiced by suprapubic cystostomy (SPC) 


*Dilanun, Parke, Davis & Co., Detroit, Michigan. 7 
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170 umes without complication and by transurethral 
Foley catheter 35 times. With a well-functioning SPC, 
the patients were discharged after an average of 12 
postoperative days after being instructed in the man- 
agement of the catheters and how to record voiding 
and residual urine volumes. The catheters were re- 
moved when the residual urine volume averaged 50 
mi. or less. Nine of the patients required SPC drainage 
for up to 30 days: four, up to 60 days; and seven, up to 
100 days. Two of the patients fell in the “compensation 
group" and it was difficult to know when to remove the 
catheters; one was removed on the sixty-second day 
and the other or day 122. One patient operated upon 
by the RPU-vaginal wall technique required catheter 
use for 215 days. In three patients a fold of bladder 
mucosa was observed at the urethrovesical junction; 
removal by miner transurethral resection was followed 
by normal voiding. 

The eventual success of the operation was not 
jeopardized by difficulty in voiding. Except for the two 
patients seeking compensation, the remaining 18 cases 
were classified as successful. 


Comment 

The advantages of using retropubic urethropexy 
procedures for complicated recurrent SUI problems 
have become increasingly recognized. Recently, Lee? 
stated "In the so-called modern surgical era, retropubic 
operations, utilizing more substantial tissues, provide 
more satisfactory and permanent control for patients 
with complex, difficult, or perhaps recurrent stress 
urinary incontinence.” Although most authors do not 
perform preoperative and postoperative radiographic 
studies, from the description of the operative tech- 
niques employed, retropubic elevation of the urethro- 
vesical junction has appeared to be the prime objective 
o! all procedures. Hew this was accomplished varied 
with the authors. Ridley'5 and Beck and associates!” 
prefer to use a sling of fascia lata as in the Gobell-Fran- 
genheim-Stoeckel procedure. Lee and Symmonds? and 
Lee? prefer a modified Marshall-Marchetti-Krantz 
technique in which the paraurethral tissues are an- 
chored to the intersymphyseal cartilage; they reported 
six instances of osteitis pubis in 258 patients. Burch" 
modified the Marshall-Marchetti-Krantz operation by 
anchoring the paraurethral tissues to Cooper's liga- 
ment; he reported one urethrovaginal fistula. Gaker 
and colleagues * and Ferguson'? anchored the para- 
urethral fascia to the retrosymphysis by passing su- 
tures through holes drilled through the symphysis. 
McKnight and Allen? stapled the anterior vaginal wall 
to the retrosymphysis with wire staples. Pereyra?! de- 
ved a double-suture-carrying, angulated stylet can- 
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nula by which sutures could be passed retropubically to 
the anterior vaginal wall. After the sutures were passed 
through the anterior vaginal wall fascia, retropubic 
suspension was obtained by fixation to the rectus mus- 
cles. Although good success initially was reported, Crist 
and associates? showed that the good results were 
short-lived in over 50 per cent of the patients. Mer-, 
silene suburethral slings have been used by Wharton 
and TeLinde,” Ridley,” Nichols,?* and Zoedler.? Al- 
though the authors have reported success rates in the 
90 per cent range, retropubic infections and rejection 
of the Mersilene have been reported. Marlex instead of 
Mersilene was used by Morgan. No major complica- 
tions have been reported with Marlex. Zacharin,* on 
the basis of his conviction that SUI is caused specifically 
from relaxation of the posterior pubourethral liga- 
ments, elevated the urethrovesical junction by attach- 
ing two rectus fascia strips to the anterior vaginal wall 
at the level of the urethrovesical junction, a technique 
previously described by Gaina?* and Marek.” p 
The question is often asked if urethrocystographic 

studies are necessary for the treatment of SUI. The fact 
is that, except for confirming urethrovesical relation- 
ships consistent with SUI and for the occasional unex- 
pected discovery of some type of intrinsic bladder 
pathology, metallic bead-chain urethrocystography 
adds little to the 80 to 85 per cent of patients who are 
usually relieved of SUI by operation. However, for the 
15 to 20 per cent of patients who experience failure, 
the comparison of preoperative and postoperative 
metallic bead—-chain frequently 
disclose why the operation failed and possibly what can 
be done by reoperation to increase the chance for even- 
tual cure. In "recurrent" SUI Zacharin* reported a 
failure rate of 17.5 per cent; Beck and co-workers, 10.5 
per cent; Ridley,'* 7.5 per cent. Lee? reported an 11 per 
cent failure rate but if four patients with severe 
anatomic defects of the urethra are eliminated his fail- 


urethrocystograms 


ure rate was 9 per cent. There was a small group of 
patients in whom the urethrovesical anatomy and phys- 
iology have been sufficiently damaged that chances for 
ultimate restoration of normal urinary incontinence 
are remote. 

In comparing the results of operative treatments for 
SUI, consideration must be given to the type of pre- 
liminary cystometyic procedure which was employed. 
While it appears appropriate to withhold operation for 
patents with combined DD-I and II as detected by elec- 
tronic direct urethrocystometry, detrusor disability as 
detected by various retrograde techniques may not be 
so restrictive. The subjective error associated with 
standard water retrograde cystometry has long been 
recognized and, as recently mentioned by Warrell and 
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Clow?*: “Filling the bladder through a catheter is an 
unphysiologic event and measurement of pressure and 


tion in the form of detrusor dyssynergia: 2.5 per cent 
with mild DD-I and 7.5 per cent with DD-I and DD-II. 4 
This wide discrepancy of percentages of patients re- 


. the interpretation of results is subject to error." Ar- 


nold, reporting on retrograde cystometry in erect 
female patients with urinary incontinence, found 71 
per cent with the unstable bladder syndrome. In pa- 


„tients with detrusor overactivity treated by anterior 


colporrhaphy or ventral suspension, 58 per cent im- 
provement has been reported. These improved results 
were attributed to pressure equalization of the upper 
urethra. Which patients would improve could not be 
predicted and the type of retrograde cystometry em- 
ployed was not stated. 

With the introduction of explosive gas cystometry, a 
high percentage of patients with the unstable bladder 
syndrome have been reported. Drutz and associates," 
using the Browne-Robertson EM 2 monitor, reported 
J4 per cent of patients with recurrent SUI to have 
"unstable bladders." 

In the present report, with the use of electronic di- 
rect urethrocystometry, only 10 per cent of patients 
with "recurrent" SUI demonstrated detrusor dysfunc- 


ported to have detrusor dysfunction indicates that 
while detrusor dyssynergia is a form of the "unstable 
bladder" syndrome only a small percentage of patients 
with the “unstable bladder" syndrome have detrusor 
dyssynergia. It appears highly possible that the high 
percentage of patients with the "unstable bladder" syn- 
drome is an artifact of retrograde cystometric tech- 
niques. In the present report it has been shown that 
patients with DD-I and DD-II fail to respond. Because 
none of the retrograde cystometric techniques is 
sufficiently discriminating to differentiate the various * 
types of detrusor dysfunction in patients with urinary 
incontinence, their practical value in diagnostic gyneco- 
logic urology must remain speculative. To withhold 
operation for over 70 per cent of patients with "recur- 
rent" SUI because they showed evidence of the "un- 
stable bladder" syndrome by retrograde cystometry 
would be a gross injustice. 
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Today's presentation has been another outstanding 
contribution in this regard. 

His presentation has raised several interesting points 
for discussion, and I will limit my comments to three of 


these. 
" 
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First, I would like to support and emphasize Dr. 
Hedgkinsor's peint regarding the importance of the 
u-ethrovesical junctions being, in the normal continent 
woman, higher than the lowest part of the bladder at 
rest and with straining and its elevation and retropubic 
fixation being the main objective in the surgical correc- 
tion of stress ncontinence. Usually patients with 
anatomic incontmence will demonstrate a descent of 
the urethrovesical junetion to the lowest point of the 
bladder base at rest or with straining with resultant loss 
of posterior urethrovesical angulation. We have de- 
scribed three events which combine to maintain in- 
creased intraure*hral pressure or resistance with stress 
to offset the intravesical rise which occurs with stress. ' 
Until recently, we have supported Enhoórning's? con- 
tention that the most important of these was the in- 
-raxurethral pressure increase produced by an increase 
in the centripetal force from increased intra-abdominal 
pressure with st-ess against that part of the urethra 
above the urogeaital diaphragm. We now believe that 
-he most important factor in developing increased 
arethral resistance with stress is the kinking effect 
which occurs aloag the entire urethra, especially at the 
arethrovesical junction, synchronous with increased 
the intravesical pressure rise with stress. With the stress 
of increased intra-abdeminal pressure, the urethra 
bends downward and backward like a willow wand, re- 
ceiving different ally greater support along its posteri- 
or wall (with less descent) than the base of the bladder 
ard producing kinking effect along the entire ure- 
thra. Normally the urethra is closed by the sphincteric 
action of the urethral musculature but the aforemen- 
'ioned kinking effect enhances this closure unger stress 
ard is extremely important in maintaining continence 
when the sphinc eric mechanism of the urethra is de- 
ident. Elevation and retropubic fixation, by whatever 
means, as described by Dr. Hodgkinson, allow kinking 
to occur, especia ly at the point of fixation. 

Next, I would ike to respectfully take issue with Dr. 
Hodgkinson in his use cf the word "cure" in Tables I, 
'] and III, because I believe there is an important 
oroblem in revie ving the literature in this regard. Dr. 
Hodgkinson, in ais text, stated: “If the patients were 
able to go about their usual daily routine and were able 
to cough and sneeze without the necessity of wearing 
perineal protecton, they were considered to have 
normal urinary <ontinence restored.” Although I do 
net agree with that statement, I will not take issue with 
it, because it is £ matter of opinion. However, in my 
opinion, it is mis eading to use the term "cure" in this 
context, as these patients could very well lose urine 
from time to time with stress, in a disconcerting fash- 
jon, and yet net require perineal protection. Dr. 
Hodgkinson has defined a patient as being 90 per cent 
im proved if she coes ne: have to wear a pad constantly 
or change the pad more than once a day. A failure by 
his definition refers to the need for the patient to wear 
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a pad constantly or change the pad more than once 
daily. In our clinic, we observe patients postoperatively 
by filling the bladder to the sensation of fullness and 
asking them to cough and heel-bounce repeatedly in 
the standing and lithotomy positions; if more than two 
drops of urine are lost, the patient is not considered 


cured but is listed as improved as long as she says she : 


has better control and demonstrates less urine loss and . 
a better urethral pressure than prior to operation. 
Otherwise, or if the patient has to wear a pad anytime, 
we list the patient as a “failure.” I mention the forego- 
ing only to illustrate one of the many reasons why re- 
sults from one center may differ significantly from 
those of another. 

My final comment relates to Dr. Hodgkinson’s low 
incidence (10 per cent) of detrusor overactivity among 
his patients with recurrent incontinence. Our experi- 
ence has been different. In 50 consecutive women, with, 
pressure equalization stress incontinence and without 
preoperative evidence of detrusor overactivity, treated. 
by anterior colporrhaphy or the Marshall-Marchetti- 
Krantz procedure, we found that 53.8 per cent of re- 
current or persistent stress incontinenceewas related to 
detrusor overactivity. In a series of 67 fascia lata sling 
procedures, in which there was an 85.1 per cent rate, a 
5.9 per cent improvement rate, and an 8.9 per cent 
failure rate, we found that 80.0 per cent of persistent 
or recurrent incontinence was due at least in part to 
detrusor overactivity. The sling series does, however, 
include 50 patients who had varying degrees of de- 
trusor overactivity along with a major degree of recur- 
rent anatomic incontinence prior to operation. Our 
experience in this regard is similar to that of Drutz and 
colleagues? and the as yet unpublished work of Stan- 
ton.* We believe the major reason for the recurrence of 
anatomic or pressure equalization stress incontinence 
when good urethral pressures are created at operation 
is some degree of irreparably poor local tissues; in 
these cases consideration of a sling-type procedure 
such as the one described by Dr. Hodgkinson is war- 
ranted. 
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DR. LEO J. Dunk, Richmond, Virginia. Dr. Hodgkin- 
son has presented a compilation of patients managed 
over a period of a decade and a half. The patient popu-, 
lation represents a complex group of individuals previ- 
ously treated for urinary incontinence without success. 
The author has divided the groups into two major 
categories: those with "anatomic SUI" and those with 
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Location 


At the lowest level of the 93 
bladder 
Now at the lowest level 7 
of the bladder 
* Above the lower margin 4 
of the symphysis 
Below the lower margin 96 


of the symphysis 


* All operations were successful. 


"compromised SUI." These gross categories do not 
adequately describe the patient population as they in- 
clude under stress urinary incontinence such disorders 
as detrusor dyssynergia and urinary fistulas. The use of 
the two broad categories oversimplifies the problems 
: that Dr. Hodgkinson faced in trying to restore conti- 
| *nence in,a complex group of patients. 

It would be helpful to know the degree of evaluation 
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ik each of these patients had prior to their initial surgical 
k- procedure antl the results so that some determination 
4 could be made as to whether there was a failure in the 
primary evaluation or in the primary technical opera- 
: tive procedure, or perhaps both. Unfortunately, such 
E details are not available in the manuscript and probably 
E: were not available to the author. Many of the previous 
E procedures were by the vaginal approach, which is re- 
"i garded as a judgmental error. However, if a complete 
b work-up had been performed on these patients prior to 
b their first operative pracedute Dr. Hodgkinson might 
r transfer them from his “philosophic” group to his 
` “pragmatic” group on the basis of specific criteria. 
Y Four modalities of preoperative evaluation are men- 
s 2 tioned in the manuscript, namely, history, physical ex- 
h amination, urethrocystocolpograms, and cystometro- 
E grams. There is not a clear description in this study as 


to how the findings were used in three important areas: 
(1) establishment of etiology of incontinence, (2) choice 
of therapy, and (3) evaluation of failures. 

Furthermore, it is important to know how decisions 
were made when the findings from these methods of 
evaluation were contradictory. 

In 1967, Greenwald, Thornburry, and I' reported 
our concern regarding the lack of correlation between 
criteria obtained by urethrocystocolpograms (CUG's) 
and symptomatology. My skepticism in this regard 
continues and has been shared by others.” ? 

The CUG's reported in this manuscript indicate that 
* the position of the urethrovesical junction at the lowest 

level of the bladder in the straining film is the impor- 
-tant finding. Table I, from the work of Fantl and Hurt 
at the Medical College of Virginia, indicates that the 
urethrovesical junction depressed to the lowest level of 
the bladder is not a consistent preoperative finding in 
anatomic SUI; moreover, it does occur in patients with 
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Table I. Location of the urethrovesical angle in lateral films during maximal straining effort 


Detrusor dysfunction 
(27 cases) (96) 








SUI: Preoperative 
(55 cases) (96) 





SUI: Postoperative 
(23 cases*) (96) 





64 30 
36 70 

2 96 
98 4 


——————————————————————————————— ——— 


nonanatomic forms of incontinence such as detrusor 
dysfunction. 

Dr. Hodgkinson also states that the CUG's are of 
value in determining the proper result of the operative 
procedure by demonstrating that the urethrovesical 
junction is elevated above the lowest level of the blad- 
der. The studies done at our institution, as shown in 
Table I, indicate that this criterion again is not critical. 
A more positive correlation exists between the relation- 
ship of the urethrovesical junction and the lower bor- 
der of the symphysis, which anatomically approximates 
the level of the pelvic diaphragm. 

One of the most important lessons Dr. Hodgkinson 
has taught us in the management of incontinence is the 
development and use of a thorough preoperative 
evaluation process. He has re-emphasized today the 
necessity to investigate preoperatively urethrovesical 
function by urethrocystometry in patients with urinary 
incontinence. In our clinic the direct electronic ure- 
throcystametric evaluation as described by Hodgkinson 
is considered of critical importance and its use has 
demonstrated the presence of detrusor dysfunction in 
approximately one third of the patients referred to us. 

The operative procedures described by the author 
indicate that the suprapubic approach is required for 
those patients with recurrent incontinence. Our expe- 
rience indicates that when the Burch colposuspension 
procedure can be carried out it is the preferred 
method, and we agree with Hodgkinson that modifica- 
tion with the use of nonabsorbable suture material 
should be utilized. We also agree with Hodgkinson that 
if the vagina is scarred and the urethrovesical neck 
cannot be adequately elevated then the procedure 
should be changed in favor or some form of sling pro- 
cedure. 

Our bladder function unit that has been designed 
and managed by Drs. Hurt and Fantl has been strongly 
influenced by Dr. Hodgkinson. Since opening this unit 
in 1974, we have had 177 cases referred for urinary 
incontinence, of which 28 cases were recurrent. One 
third of these patients with recurrent incontinence 
were found to have detrusor dysfunction and have 
been managed nonsurgically by the combination of 
bladder drills and anticholinergic drugs, as recently re- 
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ported from our institurion.* The success rate with this 
meznagement in 50 cases of detrusor dysfunction 
whether found p-imarily or after previous unsuccess- 
ful treatment is a»out 90 per cent. The operative pro- 
cedures carried ost in the remaining patients who have 
"recurrent anatomic SUI” were all suprapubic in na- 
ture, most patienss havmg the Burch procedure. 

- have not commented upon the cases of fistulas or 
severe pelvic injury reported by Dr. Hodgkinson in the 
"compromised SUI" group as I regard them as sepa- 
rate issue. Nonetheless it should be stated that few of us 
we Could face such ckallenges with the knowledge and skill 
77 that Dr. Hodgkiason has developed throughout his 


career. His substantial eure rate gives testimony to his 


e ability. 
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DR. JOHN VAN S. MaECK, Burlington, Vermont. 
Dr. Hodgkinson aas indicated that his objectives in this 
clmical evaluation of recarrent stress urinary inconti- 
nence were to determine why previous operations had 
failed, the pitfalls to be avoided, and the identification 
of those surgical objectives which must be accom- 
plished to effect clinical cure. 

His data tend to confirm his conclusions that the first 
operation is the one most likely to succeed, that the 
selection of patients on the basis of careful study and 
evaluation is absslutelv essential, and that the crux of 
surgical success is dependent upon the ability to elevate 
the urethrovesical neck to a position above the lowest 
portion of the usinary bladder. 

There is general acceptance of these postulates 
among those wh» ponder and treat these problems of 
incontinence. Hewever, understanding the dynamics 
whereby elevatien of the bladder neck accomplishes 
centinence continues as one of the most challenging 
issues concerning the physiology of micturition and re- 
tention of urine. 

These remark: are directed first to the mechanism of 
voiding and urire retention as applied to incontinence 
and its treatmen: and second toward electromyograph- 
ic studies of the detrusor muscle as a method of inves- 
ligating detrusor—vesical neck control. 

It is generally believed that there is a sphincteric ac- 
tion at the urethrovesieal neck although explanation in 
physiologic-anatemic terms is unsatisfactory. The rela- 
tive increase in proximal urethral pressure in the main- 
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tenance of continence must be considered as a combi- 
nation of several dynamic functions which include: (1) 
intrinsic smooth muscle tone of the proximal urethra, 
(2) changing urethral resistance in response to varia- 
tions in functional urethral length, and (3) sphincteric 
function at the vesical neck. 

It does seem reasonable to assume that in order for 
these functions to operate the proximal urethra and 
vesical neck, where the action occurs, must be suf- 
ficiently mobile and in an anatomic relationship to the 


floor of the bladder which allows maximum mechanical 


and hydrostatic efficiency. To determine precisely the 
reciprocal and temporal relationships between the de- 
trusor and proximal urethra in terms of what opens the 
neck has been an objective for some time. My questions 
therefore are: What is the mechanism whereby eleva- 
tion of the urethrovesical junction produces continence 
and does it include kinking the urethra with obstruc-. 
tion to flow? What is the mechanism of voiding after 
operation (retropubic urethropexy)? ° 

That the muscles of the bladder and urethra are 
continuous has been shown by early anatomists, and 
Krantz! stated from extensive anatomic *and histologic 
studies that these two structures function as a single 
unit. How they function as a dynamic sphincter is of 
course the problem. The solution resides, in all prok- 
ability, not alone with anatomy but with sympathetic- 
parasym pathetic enervation, probably under hormonal 
or pharmacologic influence. 

Constantinou, at Stanford University's Division of 
Urology, provided the impetus and direction for 
further study of this intriguing muscle. His simulta- 
neous electromyographic and intraluminal pressure 
studies have demonstrated that urine transport in the. 
upper urinary tract is under the direct influence of 
pacemakers in the smooth muscle of the renal pelvis 
and ureter. The obvious extension of these observa- 
tions suggested pacemaker control within the bladder 
itself. 

While working with him, a technique was developed 
which permitted the recording of the electrical activity 
differences in the rabbit bladder detrusor via the 
placement of two pairs of extracellular electrodes at 
different positions in the bladder muscle while total 
bladder pressure during filling and voiding was re- 
corded simultaneously. The data indicated that the 
electrical activity of the detrusor is composed of high- 
frequency spikes similar to motor-unit wave forms ob- 
served in striated muscle. This activity is composed of 
multiunit amplitude signals of graded intensity and 
varying degrees of recruitment rate, depending upon 
the bladder pressure. It was also shown that this activity 
is not uniformly distributed in the bladder but varies. 
from location to location. Specifically, it was found that 
prior to voiding the spike activity at the dome of the 
bladder was much higher than at the base. In addition, 
the observations made regarding the spatial redis- 
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Fig. 1. Simultaneous recording of the electrical activity differences (electromyography) at different 
. locations in the rabbit bladder detrusor muscle (a and b) and total bladder pressure (c) during filling 


and voiding. 
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Fig. 2. Simultaneous recording of total bladder pressure (a), rabbit bladder detrusor muscle elec- 
tromyography at different locations in the anterior bladder wall (b and c), and pelvic skeletal muscle 
electromyography (d) during vesical filling and voiding. The electrodes in tracing b are closer to the 


" e 
bladder fundus than those in c. 


tribution of electrical activity during voiding demon- 
strate the dynamic alteration of bladder contractility 
during the emptying phase. Gross visualization of these 
events in the rabbit could be made on the surface of the 
bladder, suggesting the possibility of muscle mass vari- 
ance during the storage and voiding phases. Simulta- 


neous recordings of bladder pressure and the electrical 
activity of the rabbit detrusor at different levels in the 
bladder wall before, during, and after voiding are seen 
in Figs. 1, 2, and 3. 

Though the technological sophistication required in 
the recording of the electrical activity of the detrusor 
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. 
Fig. 3. Total bladder pressure (a), detrusor electromyography (b and c), and skeletal muscle elec- 


tro nyogra phy (4). 


muscle is demending, its application to the human 
bladder could ke accomplished with relative ease. We 
agree with Dr. F odgkmson that none of the retrograde 
cystometric techniques is able to distinguish the various 
types of detruscr hyperirritability. We are inclined to 


believe that detrusor electromyography could con- 


tribute significantly to the understanding of the 
cynamics of mexturition and the aberrations of de- 
trusor function and thus aid in even better patient 
selection. It coukl become a valuable tool with which to 
study the effects of drugs on this organ. 
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DR. HODGKINSON (Closing). In answering the ques- 
tions of Dr. Becx, I quite agree that the definition or 
the use of “pure” and “cure” are relative terms, and 
everyone seems ® use different criteria for establishing 
what they think s a "cure" and what is a "failure." 

Perhaps we should form a committee, or some simi- 
lar body, to try to come up with some specific answers 
to these problems. 

I firmly believe that the variations in the observation 
of detrusor hyperability is very much dependent upon 
the type of cystometry used. 

in answer to Dr. Dunn's question regarding work-up 
prior to previou. operation and whether some of the 
cases would have been transferred from philosophic to 
pragmatic if it had beem known, I do not know. I did 


not have this type of information in the majority of 
patients, but I suspect this would probably be true. 

Dr. Dunn wanted to know how the findings of the 
preliminary work-up were used in the establishment of 
diagnosis, the choice of therapy, and the evaluation of 
failures. 

All of the studies used were simply ancillary aids to 
establishing clinical judgment. In incontinence I do not 
think one can depend on any one or two technical pro- 
cedures to give the answers as to what should or should 
not be done. I think these all have to be melded into 
clinical judgment, and then one does what one thinks is 
best. 

I think one of the chief values in obtaining postop- 
erative urethral cystographic studies is for comparison 
of the postoperative changes wrought by the operation. 
The reason for failure can frequently be identified by 
these means. 

I am aware of the papers by Drs. Greenwald, 
Thornbury, and Dunn, and others, claiming the lack of 
correlation between the urethrocystographic studies 
and symptomatology; if one is comparing urethrocys- 
tograms of normal women with those of patients with 
SUI, I quite agree. 


I do not believe one can look at an x-ray film and ' 


determine the incidence or severity of SUI because the 
relationships of the normal continent woman and one 
with SUI are not altogether different. 

One thing one must keep in mind is that so-called 
normally continent women actually are not entirely 
continent. As Nemir and Middleton and othérs have 
shown, over 50 per cent of nulliparous patients admit 


ain" 


to having stress incontinence on certain occasions. | 
doubt if there are very many women who can say they 
have not lost a few drops of urine if they are suddenly 
caught by an unexpected cough or sneeze with the 
bladder moderately full. 

Most women, however, learn to.control intra- 
abdominal pressure sufficiently well that they are not 
socially incapacitated by urinary deficiency. 

I think there are some interesting observations to be 
made in a comparison of the urethrovesical relation- 
ships of four-footed mammals and nulliparous women. 
In the four-footed animal the urethrovesical junction 
of the bladder is at a high level on the posterior surface 
of the bladder, and the urethra rests upon the synthe- 
sis. Any downward pressure from gravity, or otherwise, 
tends to depress the urethra and the bladder itself falls 
forward into the abdomen. 

. In the erect woman these urethrovesical relation- 
ships have completely changed; the urethrovesical 
junction is at the very lowest level of the bladder, and, 
as a result, the stress of gravity is transmitted directly to 
the floor of the bladder, including the urethrovesical 
junction. Also the urethra has lost the inferior support 
of the pubis. 

I think, with these circumstances, the stage is set for 
less-than-perfect urinary control in women. It seems 
that the muscles of the pelvic floor are inadequate to 
meet the challenge of the stress of gravity in the up- 
right state. 
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The transition from the relatively deficient state of 
urinary control to clinical SUI is simply a matter of 
degree. Perhaps SUI and the relatively deficient state 
of urinary control in the woman are examples of 
evolution's unfinished business. 

Dr. Dunn also mentioned the work of Fantl and 
Drutz in which they found the urethrovesical junction 
not to be consistently at the lower level of the bladder. 
While there are no absolutes in medicine in my experi- 
ence, this is the exception to the rule. 

Dr. Dunn cited the relationship of the urethrovesical 
junction with the inferior symphsis to be a more posi- 
tive correlation than retropubic elevation of the ure- 
throvesical junction in producing a proper result. In 
my experience this is not so, because sometimes the 
bladder and urethrovesical junction are preoperatively 
already very high behind the symphysis. 

I certainly agree with what Dr. Dunn has said about 
managing patients with mild detrusor dyssynergia by 
nonsurgical means. Excellent results may be obtained 
by the use of anticholinergic drugs. 

Dr. Maeck, I think there is increased pressure in the 
urethra following successful urethropexy, at least for 
several months. 

I do not know the status of electromyographic 
studies as yet. We are just beginning these at Henry 
Ford Hospital, and I think that there is a great deal to 
be learned. Therefore, my opinion will have to be re- 
served for a later date. 
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with photodynamic inactivation 
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A double-blind randomized study to evaluate the effect of proflavine in the treatment of genital 

herpesvirus infection was conducted. One hundred fifty-seven women were studied, of whom 75 

were treated with proflavine (treated women) and 82 were treated with placebo (control group). 

There were 62 women with primary disease and 95 with recurrent infection. Under the conditions by ° 
which this-study was conducted, there was no apparent difference in the time of healing of lesions, 
development of recurrences, or virus isolation following treatment in the proflavine-treated and 


control groups. (AM. J. OBSTET. GYNECOL. 132: 861, 1978.) 


THE EPIDEMIC INCREASE of genital herpes infection 
seen during the past decade has created frustration 
and desperation in both patients and physicians. Epi- 
cemiologic studies have confirmed that herpes genitalis 
is a venereally transmitted disease. The importance of 
this disease. aside from the painful and debilitating ef- 
fect upon the infected individual, is its possible rela- 
tonship to the development of cervical carcinoma as 
vell as the potential infection of a fetus or newborn 
infant. 

Photodynamie inactivation of the virus has been sug- 
gested as a means of managing this infection. Photo- 
dynamic effects on virus were observed by Clifton,’ in 
:93L who found that staphylococcus phages are inacti- 
rated in the presence of mollecular dissolved oxygen 
and heterotricydic dyes. In 1965, Wallis and Melnick” 
suggested the use of photoinactivating dyes and light 
for treatment of herpetic and other viral lesions of the 
skin and cornea. Subsequently, Felber and associates,’ 
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in a double-blind study, reported that 18 of 20 patients 
afflicted with herpetic lesions, who had been treated 
with neutral red and light, noted symptomatic im- 
provement superior to that observed with any other 
therapy previously used. They also reported a 50 per 
cent or greater decrease in recurrences in 86 per cent 
of the patients so treated. Lefebvre and associates,* in 
1973, confirmed the work of Felber's group, and in 
1973, Friedrich? successfully treated herpetic vulvitis 
with neutral red. Kaufman and associates, in the same 
year, noted the effectiveness of proflavine and light in 
the treatment of 48 women with primary and recurrent 
herpes genitalis. This was an open-end study but the 
authors believed that the results were promising 
enough to warrant further evaluation with an adequate 
double-blind study to confirm the efficacy of this 
method of treatment. The psychological overlay pres- 
ent in many patients with herpetic infections, and the 
generally unpredictable course of the disease, necessi- 
tate prolonged, carefully controlled investigation of 


any prospective therapeutic modality. It was the pur- . 
pose of the authors to conduct such a study with 


proflavine and visible light used as a means of treat- 
ment and to evaluate three major points: (1) the effect 
of treatment on healing time of acute lesions, (2) the 
effect of treatment on persistence of virus in the af- 
fected tissues, and (3) the effect of treatment on the 
severity and frequency of recurrent lesions. 
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Material and methods 


Patients enrolled in the study were from the clinical 
practices of members of the Department of Obstetrics 


' and Gynecology at Baylor College of Medicine, Hous- 


ton, Texas. These patients were primarily from a mid- 
dle and upper socioeconomic level and were mostly 
white. Prior to enrollment, the nature and purpose of 
the project was explained to each woman, and the po- 
tential hazards of cell transformation and possible 
tumor development were also explained. Each patient 
signed a clearly worded informed consent form and 
she was then randomly allocated to one of four study 
groups. When initially seen, a description of the lesions 
was noted and their locations were mapped on specially 
prepared anatomic drawings. 

Swabs for virus isolation were taken from the lesions 
on the vulva by rubbing a cotton-tipped applicator over 
them. This was immediately immersed into a vial con- 
taining 2*ml. of Eagle’s minimum essential medium 
with 10 per cent fetal bovine serum and antibiotics. 
Similar*swabs were also taken from the cervix whether 
or not lesions were grossly visible. These swabs were 
then delivered to the Department of Virology and 
Epidemiology at Baylor College of Medicine. Serially 
passed human embryonic lung fibroblasts (HEL) of 
local origin were used for virus isolation according to a 
technique already described.’ Type differentiation of 
the herpesvirus isolates was done with the use of type- 
specific antipolypeptide serum in an indirect im- 
munofluorescent assay.* Blood was drawn at the time 
of the initial visit for serum antibody studies for her- 
pesvirus types 1 and 2, with the microneutralization 
test described by Rawls and associates.? Antibody titers 
were expressed as log 10 values and the II/I index was 
calculated. In paired serologic samples, herpesvirus in- 
fection was considered confirmed when the I/I index 
changed from <85 to 286. 

A careful history was obtained from each patient re- 
garding prior herpes genitalis infection and prior 
herpes labialis infection, as well as detailed demo- 
graphic data and information related to their sexual- 
reproductive history. Patients were classified as having 
primary or recurrent infection on the basis of clinical 
symptoms and history (prior studies have confirmed 
the accuracy of clinical designation of infection as pri- 
mary or secondary'?). All patients with clinically obvi- 
ous disease who returned for at least óne posttreatment 
visit are included in the present study. 

* Ona randomized basis, patients were assigned to one 
of four study groups. Two groups were treated with 
0.1 per cent proflavine sulfate in sterile water at a pH 
of 3 to 3.5. The two remaining groups were treated 
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with a placebo consisting of yellow McCormick food 
coloring in sterile water. The proflavine and control 
dye were similar in color and were stored in individual 
small containers which were labeled with the code of 
one of the study groups. Neither the treating physi- 
cians, nursing staff, nor patients were aware of which 
substance was being used for treatment. 

Treatment consisted of liberal application of the as- 
signed dye to the vulvar lesions, followed by exposure 
to a 100 watt incandescent bulb at a distance of 6 to 8 
inches for a period of 15 minutes. The patient was then 
carefully instructed to expose the vulva to light in a 
similar manner eight to 12 hours later and again 18 to 
24 hours after the initial treatment. The patients were 
instructed to return to the clinic three to seven days 
after completing treatment, at which time information 
was obtained regarding clinical response to therapy, 
and an objective observation was made by the examin- 
ing physician as to the appearance of the lesions com- 
pared to that at the initial visit, with particular attention 
to persistence of lesions, new lesions, drying and crust- 
ing of lesions, and disappearance of lesions. Prior vesi- 
cles and ulcers that were crusted and dry were re- 
garded as improvement, and patients with no lesions 
were considered healed. Samples for virus isolation 
were again taken from the sites of the previous vulvar 
lesions and from the cervix. The patients were then 
instructed to return 14 and 28 days after initial ther- 
apy, at which time the same protocol was followed. 

A second blood sample was drawn at or after the visit 
on the foürteenth or twenty-eighth day. Patients were 
then requested to return for evaluation six months fol- 
lowing treatment when a third blood sample was drawn 
and information was obtained regarding further re- 
currence of infection. The women were also informed 
to return for examination each time a recurrence was 
noted. Recurrence in this study was defined as the de- 
velopment of new lesions with vesicles after the previ- 
ous disease had been completely healed. 

Patients having subsequent recurrences were treated 
in a similar way with the individual remaining in her 
original treatment group. A notation was made for 
comparison of results of treatment of each subsequent 
recurrence with that noted during prior infection. In- 
formation was recorded as to whether recurrent lesions 
developed in the same or different sites than the initial 
lesions. Statistical evaluation was performed by the 
chi-square test. 


Results 


One hundred and ninety-nine patients had been en- 
tered into the study prior to breaking the code for the 
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tweatment groups. Forty-two were eliminated because 
o- no follow-up data, or because of lack of specimens 
fer virus isolatien and/or serology, or because no 
evaluable data were available. Those eliminated con- 
sisted of 22 treated women and 20 control subjects. 
The 157 women who remained in the study consisted 
o7 75 women treated with proflavine (treated women) 
amd 82 women treated with placebo (control group). 
The study included 62 patients with primary disease; 
of these, 25 were in the treated group and 37 were 
ccntrol subjects. A total of 95 patients presented with 
recurrent disease; 50 of these were treated with 
proflavine and 45 were control subjects. 

The youngest patient in the study was 17 and the 
oldest was 65 years of age. Of the women studied, 8.6 
per cent were under the age of 20 and 65 per cent were 
between the ages of 20 ard 29. Distribution by age was 
similar in the treated anc control groups. 

Table I depicts the length of time between onset of 
symptoms and the time the patient was first seen and 
treated. In the women with primary infection, a larger 
percentage ;n the treated group than in the control 
group were first seen within three days or less after 
onset of symptoms, but the difference was not signifi- 
cant (P > 0.2). A larger number of control women than 
treated women with primary disease were seen six or 
more days after the onset of symptoms but, once again, 
this difference was not statistically significant (P > 0.1). 
Ir women with recurrent disease, the majority (53 and 
57 per cent for treated and control women, respec- 
tively) were seen three or less days after the onset of 
symptoms. 

Table II preserts the results of the laboratory exam- 
ination of the etiology of the disease by virus isolation 
or by serologic tests. Herpes simplex virus (HSV) was 
isclated from a similar percentage of treated and con- 
trel patients in both the primary and recurrent groups. 
Virus was recovered from 68 and 65 per cent of treated 
and control patients, respectively, with primary disease. 
In the patients with recurrent disease, 58 per cent of 
the treated women and 6€ per cent of the controls had 
virus isolated. Eight of 85 women in whom the isolated 
virus was typed were found to have HSV type | infec- 
tion (11 per cent. Another 32 women had the diag- 
nosis of HSV infection confirmed on the basis of 
serologic evidence (development of HSV titer in sec- 
end blood specimen but absence of antibodies in first 
blood specimen, or rise in antibody titer if one was 
present initially). Thus. cf the patients with primary 
disease, 88 per cent of the treated women and 76 per 
ceat of the control women had HSV infection con- 
firmed by either virum isolation or serology. Eighty- 
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Total 25 37 50 45 





N.D. = Not determined. 

*Time between first clinical symptoms and first office visit 
in days. 

+Per cent with onset « three days for women with known 
time of onset. ‘ 

£Per cent with onset > six days for women with known time 
of onset. 


Table II. Results of laboratory examination to 
determine etiology of disease by virus isolation * 
or serologic test 









Recurrent 


Treated | Control 
group 


Treated 










Control 





group | group 
No. of women 25 37 50 45 
studied 
Isolated HSV: 
Type 1 0 5 l 2 
Type 2 16 18 2l 22 
NT* l l 7 3 
Diagnosis by virus 17 24 29 27 
isolation (687) (65) (58) (60) 
Serologic evidence of 5 4 13 10 
HSV infection 
Inconclusive 3 9 8 8 
Etiology con- 22 28 42 37 
firmed} (88) (76) (84) (82) 





*NT = HSV type specificity not tested. 
tNumbers in parentheses = percentages. 
Confirmed by virus isolation or serology 


four per cent of the treated and 82 per cent of the 
controls in women with recurrent infection had the in- 
fections confirmed. This represents a similar number 
in each treatment group. 

Results of treatment are demonstrated in Table III. 
Of those patients seen during the first week after 
treatment, no significant difference in response to 
treatment was seen between the treated and control 


patients with both primary and recurrent disease 


(P > 0.3 in both groups). Of those patients seen during 
the second week after treatment there was no signif- 
icant difference in response between the treated and 
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Follow-up visit 
Second week 


Recurrent 


No. improved 5 15 22 28 11 28 30 28 

or healed (29*) (48) (56) (70) (55) (85) (79) (82) 
New lesions 2 l 3 l 2 
No changes 12 14 16 9 9 4 8 4 
Total 17 31 39 40 20 33 38 34 





T = Treated group; C = control group. 
*Numbers in parentheses = percentages. 


Table IV. Results of treatment 


Patients with one follow-up visit 


oe 
9 


Second week 


6 4 





Improved or healed l 2 10 5 9 
(20%) (50) (75) (91) (75) (83) (82) (80) 
New lesions l 
* No changes 4 2 3 l 2 l 2 0 
Total 5 4 12 11 8 6 11 5 
I = Treated group; C = control group. 
*Numbers in parentheses — percentages. 
Table V. Results of treatment 
Patients with two follow-up visits 
c 
Improved or healed 4 13 13 18 5 23 2] 24 
(339 (48) (48) (62) (42) (85) (78) (83) 
New lesions 2 l 3 l l 
No changes 8 12 13 8 7 3 6 4 
Total 12 27 27 29 12 27 27 29 





T = Treated group; C = control group. 
*Numbers in parentheses = percentages. 


control patients with recurrent disease (P > 0.9). In the 
patients with primary disease, however, a significantly 
greater number of the control subjects than the treated 
group (P < 0.05) were noted to be healed. 

The data were further subdivided into those patients 
who had a single follow-up visit during the first week 


after treatment, those who had a single follow-up visit 


during the second week after treatment, and those with 
follow-up visits during both the first and second weeks. 
These findings are presented in Tables IV and V and 
are essentially the same as those in Table III. The only 


significant difference between treated and control pa- 
tients was in the women with primary disease seen dur- 
ing the second week after treatment who had two 
follow-up visits (P < 0.05). In comparison to treated 
women, control patients more often demonstrated 
healing of lesions. Thus, women treated with profla- 
vine as compared with the control patients showed no 
benefit from therapy. 

The persistence of virus following treatment was also 
compared in treated and control patients. Table VI 
presents data relative to virus isolation during the first 
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Table VI. HSV ssolation at follow-up visit during first week 
* Bere 
Treated group Control group Treated group Control group 
v ESI [^e Tues T 
13 13 l val 12 14 3 (B) 11 
2 ? 0 2 2 2 l l 
5 2 3 3 3 (Ch 0 6.5. SAVON 3 
11 0 11 21 2 (C, Vt) 19 18 0 18 
: 3] 9(990) 29 39  6(15# $89 40. T0735 33 
Pos. = Positive; Neg. = negative. 
.  *No. of women with HSV isolation at first visit. 
*Site of virus isotation if different from that at first visit. V = Vulva; C = cervix; B = both vulva and cervix. 
F =Pereentages. 
Table VII. HSV isolation at follow-up visit during second week or later (eight to 21 days) 
Treated er” peal Control group Treated group Control group | | 
Lm Lope d asy 
Siv «Ex T No V DN fe PANI " Ne 
Vulva 3 3 l l 13 0 13 
Cervix 2 < l 3 2 1 3 l ? 2 0 2 
Both 7 6(C, V1) l 5 0 5 4 0 4 5 0 5 
" No virus 8 1 (Bt) 7 12 0 I9. 17 3 14 14 1 (Vf) 13 
(C, V, V1) 
Total 20 8 (401) 12 33 3 (94) 30 38 5 (131) 33 34 1 (31) 33 
Pos. = Positive; Neg. = negative. 
*No. of women with HSV isolation at first visit. + 
Site of virus isolation if different from that at first visit. V = Vulva; C = cervix; B = both vulva and cervix. 
EPercentages. 
week after treatment. Of the treated women with pri- Table VIII. Recurrent disease within six months 
mary disease, 41 per cent had virus isolated one week after treatment 
after treatment as compared with 29 per cent of the Group GENS 
control group (P > 0.5). In patients with recurrent dis- 
ease, 15 per cent »f the treated women and 17 per cent Pio: voe ial dye (50) 
of the control subjects had virus isolated one week fol- in (68) 19) 
lowing treatment. Table VII illustrates the results of *Numbers in parentheses — percentages. 
HSV isolation during the second week following ther- 
apy. As can be seen, a significantly greater number of recurrence within six months of therapy and 38 per 
treated women with primary disease had active virus cent of the control patients with primary disease had 
when examined as compared with the control patients recurrence during this period of time. The difference 
(P > 0.05). This correlates well to the clinical response between these groups was not significant (P > 0.2 ). In 
of these patients. Among patients with recurrent dis- the patients with recurrent disease, 50 per cent of the * . 
[ ease examined tw» weeks after treatment, no significant treated women and 49 per cent of the control patents 
* diference was noted in virus isolation between the developed recurrence within six months of therapy, 
"- treated and control patients (P > 0.25). (P > 0.9). 


Data were collected to indicate the presence or ab- 
sence of at least one recurrent episode within six 
months after therapy (Table VIII). Fifty-six per cent of 
tHe treated women with primary disease experienced 


Comment 
We relied primarily on objective response to treat- 
ment, as evidenced by crusting and healing of lesions, 





rather than depending on the subjective reporting of 
improvement of symptoms by the patient in evaluating 
the outcome of therapy. The marked variability in the 
clinical course and clinical symptoms experienced by 
patients resulted in considerable variation in reporting 
by individual patients of disappearance of pain and 


„burning. Although the numbers were not adequate for 


significant findings, several of the patients were later 
treated with all four of the numbered dyes during 
multiple recurrences. It was not at all uncommon for 
such patients to report subjective improvement of 
symptoms no matter which solution was utilized. 

The objective healing of lesions and the persistence 
of virus were similar in treated and control patients 
except for patients with primary disease seen during 
the second week following treatment. In this situation it 
appeared that there was more rapid healing of the le- 
gions in the control patients. A possible explanation for 
this is the fact that the number of control patients with 
primary disease first seen and treated six or more days 
after the onset*of infection was larger than the number 
treated with proflavine. Thus, the control patients 
with primary disease compared with the proflavine 
treated women were seen further along in the course of 
the disease, and it would be anticipated that their le- 
sions would heal and no virus be detected in a shorter 
period of time following their initial visit. 

Another objective means of determining efficacy of 
therapy is the recurrence of HSV infection at the same 
or at a closely adjacent site after treatment. Patients had 
been instructed to return immediately after the onset 
of recurrence, and adequate data were obtained from 
all patients included in the study. Recurrences were 
seen as often in treated as in control women. 

In the combined treated and control groups 45 per 
cent of women with primary disease and 50 per cent of 
women with recurrent disease developed recurrence 
within six months of entrance into the study. It is ques- 
tionable if any topical therapy can affect the frequency 
of recurrent infection, since this has no effect upon 
latent virus present in the sensory ganglion of the seg- 
ment of skin involved. It is possible that an effective 
local antiviral agent may be able to abort or shorten the 
clinical course of the disease; however, it is highly un- 
likely that it can prevent recurrence of local infection. 

Several other noteworthy observations were derived 
from this study. Of the individuals with positive virus 
isolation, 11 per cent were infected with type 1 HSV. 
“This further confirms data previously reported by us, 
in which 13 per cent of 67 women with positive virus 
isolation associated with genital HSV infection were in- 
fected*with type 1 HSV. Another interesting finding 
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was that, despite the fact that all of the patients entered 
in the study had clinical histories and findings classical 
for either primary or recurrent HSV infections, virus 
was isolated in only 62 per cent of the patients studied. 
This is also similar to previous data in which 80 per 
cent of 81 women with clinical evidence of infection 
had virus recovered." However, when we combined 
serologic evidence of HSV infection with recovery of 
the virus, the diagnosis was confirmed in 82 per cent of 
women studied. There was positive confirmation of the 
etiology in a similar percentage of treated and control 
groups. 

Of the 125 women in the treated and control groups 


cent with primary disease and 8 per cent with recurrent 
disease were found to have recoverable virus. One 
week following the initial visit, there were 29 women 
from whom virus was recoverable. In four of these 
women, virus was isolated from the cervix in patients in 
whom vulvar and cervical lesions were completely 
healed. One of these women had primary disease and 
three had recurrent disease. Also, at this time, there 
were two individuals with crusted lesions in whom virus 
was also isolated. Eight or more days following initial 
examination, 17 women were found to have active 
virus. In four of these women virus was isolated from 
the cervix in the absence of lesions on the vulva and 
cervix. All four of these women had primary disease. 
There was also one other patient from whom virus was 
recovered from a crusted vulvar lesion at this time. 
Thus, even eight or more days after initial examination 
and in the absence of clinical evidence of disease virus 
may occasionally be recovered from the cervix. This is 
especially true in patients with primary disease. Fur- 
thermore, virus may even be occasionally isolated from 
a crusted lesion. These facts are of particular impor- 
tance late in pregnancy as the onset of labor ap- 
proaches with the potential risk of exposure of the 
fetus to virus during vaginal delivery. 

Under the conditions by which this study was con- 
ducted, there was no apparent difference in the time of 
healing of lesions, development of recurrences, or 
virus isolation following treatment in the different 
groups. Although the design of the study differed 
somewhat from that of Myers and associates,!! Taylor 
and Doherty," and Roome and associates, '? our results 
are similar to theirs. Our conclusions are similar, also, 
in that it is our belief that, since a clear-cut demonstra- 
tion of the efficacy of photodynamic inactivation with 
the use of proflavine in treating HSV is lacking, this 
treatment should no longer be utilized on a routine 
basis. Although the oncogenic potential of this treat- 
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seen eight or more days after initial observation, 20 per * 
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ment in human subjects has not been demonstrated, 
the theoretic risk as suggested by animal studies make 
its continued use unjusufied.'* !? 

Genital HSV infection remains a perplexing and dis- 
tressing problem. It is a frustrating experience for both 
the patient and the doctor. In addition, the possible 
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relationship of this infection to the development of 
cervical carcinoma and the effect of the virus on the 
newborn infant are serious potential hazards. For these 
reasons, further studies must be continued to seek ' 
an effective means of treating and preventing this 
infection. 
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Discussion 


Dr. GEORGE D. WILBANKS, Chicago, Illinois. Genital 
HSV infections eontinue to be a therapeutic problem 
common to many women and their gynecologists. Just 
the physica! discomfort is enough to make a woman 
miserable, but the knowledge that it may be a recurring 
process and the fear of "cancer" doubles its impact on 
the patient. Everv new treatment is grasped by the pa- 
tient and the physician with eagerness and emotion and 
the disease itself has a variable course, so that scien- 
tific evaluation of any treatment method is difficult to 
obtain. Dr. Kavfman aad his associates have tack- 
led a common baut controversial method of treatment 
in a scientific manner and have made appropriate 
conclusions. 

The study seems sound in its double-blind construc- 
tion. Their viral culture and serology laboratories are 
outstanding. They divided the patients into groups 
w:th primary or recurrent infection by clinical symp- 
toms and serologic testing. Careful observations and 
recordings were made. Patients were randomly as- 
signed to the treatment and control groups and only 
patients who hac at least one posttreatment visit were 
included in the study. Yellow McCormick food- 
ccloring solution. was used as the placebo. Viral cul- 
tures were taken from the vulva or other lesions and 
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from the cervix, and blood samples for herpes antibody 
titer were evaluated initially and later in the study. 

The authors enlisted 199 patients into the study, of 
whom 42 were eliminated because of lack of follow-up 
or lack of viral culture or serology or because no evalu- 
able data were available. These were 22 treated patients 
and 20 control subjects. There seems to be no bias en- 
tered by the elimination of these patients but it is a 
relatively high figure (21 per cent). Could Dr. Kaufman 
comment on the possibility that this affected the out- 
come of the study. Also it would be of interest to know 
the total number of patients with herpes seen during 
this time period in the clinics involved, i.e., the willing- 
ness of certain patients to participate in the experimen- 
tal study might influence the outcome. Also, what was 
the time period of the study? Dr. Kaufman noted that it 
originated after their open-ended study of 1973. 

One is amazed how promptly the women were seen 
after the onset of their symptoms. Were these emer- 
gency room visite? It appears that the control patients 
with primary infection were seen later in the disease, 
but these differences were not considered significant. 
Would Dr. Kaufman comment on this? 

The organism was isolated in 65 per cent of the pa- 
tients, about equally in those treated and the control 
group. Another 32 women had the diagnosis of herpes 
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confirmed by a change in antibody titer, for a total 
confirmed rate of diagnosis of 88 per cent in the 
treated patients with primary disease and 76 per cent in 
the control patients with primary disease. The results 
were 84 and 82 per cent in the recurrent disease 
groups. Statistically these numbers are similar. That is a 
total of 82 per cent with a confirmed diagnosis, which is 
excellent. Interestingly, eight patients had HSV type 1 
found in culture, and 32 had HSV type 1 by antibody 
uter. Although the patients with HSV type 1 were rea- 
sonably equally divided among the groups, would Dr. 


Kaufman comment on any differences in the nature of 


the clinical disease of type 1 versus type 2? 

The follow-up seems good and was evaluated in sev- 

eral ways. Each analysis indicated that the lesions in 
control patients seemed to heal faster than those 
treated with the photodynamic dye. Would Dr. Kauf- 
man comment on this finding? Should we be using 
McCormick yellow food coloring for treatment? 
* The persistence of viruses in the local lesions and in 
the cervix correlated with the clinical response of the 
patient, i.e., those with persistently positive cultures 
had continuing symptoms. Would Dr. Kaufman com- 
ment about the presence of herpes in the cervix in so 
few patients? It has been hypothesized that most pa- 
tignts with genital herpes also have infection of the 
cervix. 

Perhaps the most important observation of the 
photodynamic dye treatment is the lack of modification 
in the recurrence rate of the disease. There was no 
statistical difference in the recurrence rate of treated 
patients versus control patients. However, the total re- 
currence rate did seem high in comparison to my clini- 
cal impression. Would Dr. Kaufman comment on this 
rate and on the earlier reports (even their own) that 
seemed to indicate that there was a decrease in recur- 
rence rate with this treatment? 

Finally, the authors are to be commended for the 
organization and successful completion of a difficult 


prospective clinical study. It seems that the use of 


photoactive dyes in the routine treatment of genital 
herpes is not justified by their data. 

DR. KEITH RUSSELL, Los Angeles, California. I think 
most of us have been disappointed in the use of the dye 
therapy. Would Dr. Kaufman comment on the current 
status of development of a vaccine for those chronic 
recurrent cases of herpes infection? 

DR. FRANK C. GREISS, Winston-Salem, North Caroli- 
na. Although the photoinactivation of HSV might de- 
crease its effectivity, as Dr. Kaufman pointed out, these 
inactivated virus cells may still retain the ability to 
transform mammalian cells and may become poten- 
tially oncogenic. 


And to emphasize this point I will present some of 


the data from Dr. John Gusdon’s laboratory of our 
department. 

Initially he took skin from human embryos, cultured 
them in tissue culture, and exposed them to the photo- 
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inactivated HSV, and in culture these cells had all of 
the characteristics of transformed cells. 

The problem was that he could not prove Koch's 
final postulate, that involving the reinjection of these 
cells into a human subject. 

In an effort to explore this he took the tack of using 
an inbred colony of Buffalo rats that he has had for five 
years. He took rat embryos, fiberglassed, in culture, 
and exposed them to dye light in activated HSV, trans- 
forming these cells. 

The second block, the so-called "lining," the trans- 
formed cells, when injected back into newborn rats, 
caused a tumor in approximately 50 per cent of the rats 
within a period of 20 to 24 days. 

When he subsequently cloned this G line of cells, he 
came up with three other lines, one being nonon- 
cogenic and the G-1 line being oncogenic, again in 50 
per cent; tumor was produced in six to 10 days. The 
G-3 line induced tumor within this same time context 
in 92 per cent. When the G-1 line was passed 30 times 
through tissue culture, within two to three weeks 100 
per cent of the newborn rats developed tumors. The 
sarcoma was evident. 

Dr. Kaufman has done well in presenting this paper. 
Because of his results, coupled with the oncogenic po- 
tential, I believe this type of therapy will be abandoned. 

DR. KAUFMAN (Closing). Yes, 42 patients were elimi- 
nated from the study. Fortunately, there were equal 
numbers in the control and treatment groups. 

In reviewing the material, it was apparent that cases 
eliminated were similar. Equal numbers of primary 
and recurrent disease were seen at about the same 
period of,time after the initial onset of the infection. 
Thus, we did not feel the elimination of these cases 
should, in any way, alter the conclusions. 

The study was conducted over a time span of ap- 
proximately two and a half years. I cannot tell you the 
total number of patients with herpes infection seen by 
our clinical faculty during this period of time. The 
majority of women who entered into the study were 
individuals whom I initially saw for the first time. The 
patients were referred to us by physicians in the com- 
munity who were aware of the study being conducted. 

I was quite surprised at the small number of patients 
who refused to participate in the study. As most of you 
know, these are individuals, especially those with re- 
current disease, who are frustrated and concerned. 
They will try almost anything. We did have a rather 
detailed informed consent form, which everyone read 
before they participated i in the study. This outlined to 
the patient, in great detail, the potential oncogenic ef- 
fects of the treatment. Of all the patients seen, only two 
refused to participate in the study. 

Most patients simply asked the physician: "What do 
you recommend?" 

My usual response was: "We cannot tell you what 
effect it will have. As far as I am concerned, when I 
develop ‘fever blisters’ on the lip I use proflavine." The 
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usual answer was: “Well, if you use it, we will be happy 
tọ participate in the study." This suggests that despite 
all of the informatien we give patients they are ulti- 
mately inclined to rely upon the recommendation of 
the physician who is conducting the study. 

These were not emergency room visits. The staff 
were told that anyone who called in with herpes infec- 
ion, or was referred. was to be seen that day. We gen- 
erally arranged a pe-iod of time during the day when 
the patients weuld be seen. 

We did not note any difference in the course of the 
disease in patients with type 1 or type 2 herpesvirus 
infection of the gen talia. I think I explained in the 
manuscript why the control patients with primary dis- 
case seemed to get well a little bit faster than the treated 
women. They were initially seen further along in the 
course of the disease, and this is what you might expect. 

The next question Dr. Wilbanks posed is why did we 
have so few patients who had herpes involving the 
cervix? 

In a prior stady we found 80 per cent of patients 
with herpes involving the vulva had virus recoverable 
from the cervix. In this study virus was recovered from 
the cervix in 4@ per cent of the women. I cannot ex- 
piain the difference. 

The recurrence rat2 of about 50 per cent, which we 
noted for the aggregzte four groups, is similar to that 
in prior reports in the literature. 

Dr. Wilbanks also asked why, in our prior study, we 
reported a recurrence rate after treatment smaller than 
the one found im this investigation. 

I believe that eur results further emphasize the need 
ta carry out preperly conducted double-blind studies 
with a sufficient number of cases to arrive at statistically 
valid conclusions. I thnk we have been able to do this, 
and I am more inclined to believe our current results 
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than the results obtained in the open-end study we 
conducted several years ago. 

As far as the future is concerned, I think this is some-, 
thing that concerns us all. There are several good anti- 
viral agents, used to a very limited extent in this country, 
that have been quite effective against deoxyribonucleic 
acid (DNA) viruses. Several of these are currently being 
tested, but there is a problem involved with their use in 
the sense that they are teratogenic. Thus, their use in 
women who can become pregnant raises some concern. 

As far as the status of a vaccine is concerned, there 
are potential risks with its use, depending upon how 
the vaccine is made. If one is going to utilize the DNA 
components of the virus to make the vaccine, there is 
the potential risk of oncogenicity of the substance being 
used. 

Pauents with herpesvirus infection develop anti- 
bodies to the virus and still develop recurrent disease. 
So the presence of antibodies per se is not protective 
against reinfection. s 

In regard to the “German vaccine,” many people talk 
about, I have not seen any data that mgke me believe it 
Is of any more use than the other therapies we have 
available at the present time. 

As far as Dr. Greiss's comment is concerned, I think 
we do know that the virus alone, even without phóto- 
inactivation, is possibly oncogenic. One does see atypi- 
cal changes on the vulva in human subjects—changes 
that very much look like carcinoma in situ following 
herpesvirus infection. Sometimes these changes disap- 
pear spontaneously; other times they persist. 

Wentz has demonstrated the ability of inactivated 
herpesvirus to induce cervical cancer in rats, and again 
this is not photoinactivated virus. So what we do in 
animals, as Dr. Wilbanks alluded to, is not necessarily 
what will happen in human beings. 
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Technique of surgical sex reassignment for 


micropenis and allied conditions 


; HOWARD W. JONES, Jr., M.D. 
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Baltimore, Maryland 


Although the etiology of micropenis is diverse, individuals who have in common a penile length of 2 
cm. or less at birth do not function well as men. For this reason, during the last 18 years, 10 
individuals with this problem were selected for surgical sex reassignment. The technique of the 
surgical procedure is described. The immediate results are considered to be cosmetically 
satisfactory, and the long-term results, as judged by two individuals who have been observed for 18 
plus years seem to indicate that surgical sex reassignment is a useful procedure in selected 
patients with this disorder. (AM. J. OBSTET. GYNECOL. 132: 870, 1978.) 


THE CLINICAL SYNDROME of micropenis has been 
considered to exist if the stretched penile length is 
below two standard deviations from the mean in an 
individual without hypospadias and with a normal 
46,XY karyotype.' This definition was derived by 
Amrhein and associates! by a re-examination of the 
original data of Schonfeld? and will be used as a 
definition in a comprehensive study of this problem by 
Lee and associates.? In the recalculation of the data of 
Schonfeld, the third percentile happened to corre- 
spond to two standard deviations from the mean. In 
the newborn infant, this means that a stretched penile 
length of 2 cm. or less qualifies for the diagnosis as this 
is below the limit of two standard deviations. — 
While this is an arbitrary definition, it clearly de- 


lineates those individuals who would have a problem of 


sexual function and orientation without some thera- 
peutic plan. Note that the definition excludes indi- 
viduals with similar penile measurements who also 
happen to have hypospadias. Such individuals are con- 
veniently considered under the rubric of hypospadias, 
although if they are reared as girls, as indeed some 
such patients best may be, they are often considered as 
male hermaphrodites. The latter characterization is 
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technically correct, however, only if a vaginal out- 
pouching, however small, can be demonstrated to arise 
from the urogenital sinus.? 

Thus, it may be, and indeed likely is, that some 
examples of micropenis are at one end of a spectrum 
that includes the various disorders just mentioned and 
that represent clinical variations from an identical etio- 
logic background. 

To emphasize the role of sex reassignment surgery 
in micropenis, the detailed case material in this pre- 
sentation will be confined to that condition. However, 
the same surgical technique with minor modifications 
can be applied to those patients considered to have 
hypospadias with a phallus of micropenis dimensions, 
as well as to those individuals who have had postcir- 
cumcision traumatic loss of the penis. Individuals who 
are male hermaphrodites, i.e., have a vaginal pouch, 
require a somewhat different procedure, the technique 
for which will not be considered in this paper. 


Indications for surgical sex reassignment 


The pathogenesis of micropenis seems to be diverse. 
A much earlier study from our group described four 
patients with micropenis and microscopic immaturity 
of the testes. The term "syndrome of rudimentary 
testes" was suggested. More recently, other cases have 
been observed in which the testes seemed deficient as 
indicated by a failure of a challenge with human cho- 
rionic gonadotropin to raise the plasma testosterone 
level.* 

The etiology of the associated testicular deficiency if 
present is quite unknown, but Najjar and associates" 
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Fig. 1. Microperss in a patient with a fairly well-developed 
scrotum and witk the testes within the scrotum. 


described a sibship of five with this condition, thus 
providing important ev:dence that in some patients a 
genetic etiology is operational. 

From clinical observation, it can be noted that the 
testes in such patients have been competent enough to 
inhibit the Müllerian ducts and competent enough in 
early embrvonic life to fuse completely the scrotolabial 
folds, thus proveding for a penile urethra. Thus, when 
testicular incompetence can be demonstrated, it does 
not seem to have existed early in embryonic life, for 
inhibition of the Miillerian ducts and fusion of the 
scrotolabial folds implies testicular competence prior to 
the twelfth to feurteenth week of embryonic develop- 
ment. However, penile growth was subsequently re- 
tarded due to either the demonstrated testicular in- 
competence or cther causes. 

In some cases scrotal development has been unim- 
pressive, and the testes did not descend. It has been 
shown in at least 13 cases’ that androgen binding seems 
quite normal in this category of individuals. 

For the reasons mentioned, it is easy to see that late 
embryonic failure of testicular testosterone production 
can be suspected as etiologically important in some pa- 
tients. Equally easy to see, therefore, is the rationale for 
local and systemic testosterone therapy. Smith? has 
studied this approach and reported some success in 
some patients. However, some of his patients showed 
no response whassoever. 


Fig. 2. Micropenis in a patient with an extraordinarily flat 
perineum. The testes are not palpable, and the scrotum is very 
poorly developed. 


Thus, it seems that the pathogenesis and etiology of 
micropenis are varied, and Smith? has suggested at 
least six types of problems causing this distressing dis- 
order. 

In some instances, affected individuals reared as 
boys have had surgical augmentation of the penis after 
infancy with short-term anatomic results reported as 
satisfactory.'? Long-term results are not yet available. A 
prosthetic phallus has been used in this situation." 

An important consideration is that if sex reassign- 
ment is selected as the optimum therapeutic course this 
decision should and essentially must be made in in- 
fancy. It is thus necessary to decide in the newborn 
period or soon thereafter if surgical augmentation is 
feasible. f 

The problem is further complicated by the unknown 
reproductive potential of individuals who are reared as 
boys. e 

In our opinion, sex reassignment should be seriously 
considered in those patients with a newborn penile 
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testosterone therapy. 
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Fig. 3. A patient in whom the penis had sloughed as a result of circumcision. The scrotum is well 


developed, and the testes are both descended. When seen, there was complete urethral obstruction 


and an indwelling suprapubic catheter. 


Table I. Data of 10 cases of micropenis 











Phallic 
length at 
operation (cm.) 


Development | Associated 
of glans Cryptorchidism anomalies 
* 0 






Age at 
vaginal con- 
struction (yr.) 






l 4 mo. 1.0 - 18 
2 l yr., 6 mo. «1.0 ? 0 0 18 
3 2 yr., 9 mo. 1.0-1.5 ? 0 + - 
4 l yr., 8 mo. 1.0-1.5 - 0 + - 
5 3 yr., 10 mo. 1.0 - + 0 - 
6 3 yr., 3 mo. 1.0 - 0 + - 
7 11 mo. 1.8 - NE - - 
8 3 mo. 1.3-1.8 E 0 0 -= 
9 4 yr. 1.5 $ 0 0 - 
10 l yr., 3 mo. <1.0 - 0 0 - 





length of 2.0 cm. or less, especially if the penis seems 
malformed, for example, with no identifiable glans or 
corpora, i.e., an organ that seems to be essentially a 
nonerectile tube of short length covered by skin that 
might be somewhat longer than the urethral tube. Sex 
reassignment can also be considered if the length is 
longer than 2.0 cm. if the formation of the organ is 
deficient as just noted. It is unlikely that these de- 
formed organs will respond to testosterone, although 
there can certainly be no objection to a short trial of 


Clinical material 


* All patients in the micropenis group not only had the 
technical definition of micropenis, as stated at the out- 
set, but also had penile lengths well below the lower 
limit of-the definition (Fig. 1). 

The glans was most often not identifiable. The cor- 
pora cavernosa and the corpus spongiosum seemed 


n 


undeveloped, so that the urethra was little more than a 
tube with a wall thickness of a maximum of 2 or at the 
most 3 mm. Often the covering skin was redundant 
and could be stretched beyond the urethral tube. In 
ascertaining penile length, the length of the urethral 
tube, not the length of the stretched skin, is the most 
important measurement. This difference probably ac- 
counts for certain variability in our records of the mea- 
surement of the penis by various observers. In Table I, 
when more than one measurement is recorded, the ex- 
tremes are shown. It is very likely that the shorter mea- 
surement is the more accurate one. 

J In some instances, the scrotum was fairly well de- 
veloped, especially if the testes had descended into the 
scrotum (Fig. 1). In other cases the scrotolabial folds 
were completely fused, but the scrotum was essentially 
undeveloped; thus, the perineum was quite flat, so that 
with the attenuated urethra the patient appeared to 
have no genitalia at all (Fig. 2). d 
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Fig. 4, 4 and B. A, Micropenis. Original situation. B, The beginning of the operation with bilateral 
Y-plasty. The scrotum has been entered and the right testis is about to be excised. 





-— 





Fig. 4, C and D. C, A bilateral Y-plasty has been completed, with the urethra opened from the tip in 
order to lower the urethral meatus to a suitable position for a female subject. D, The operation 
completed with the dotted line indicating sites of the incision for a secondary Y-plasty to position the 


Ys 


scrotolabial folds lateral to the site of the vaginal orifice. 


In four instances there were associated anomalies, 
including three examples of growth hormone deficien- 
cy, as either an isolated defect or a facet of panhypopi- 
tuitarism. In no-case was there any vaginal or uterine 
cevelopment (Table I). 

The slightly modified surgical procedure was applied 
to at least 15 patients who had a penis of micropenis 
cimensions but who had hypospadias without evidence 


of a vagina. The:testes may or may not have been cryp- 
torchid. 


Surgical sex reassignment was also applied to two 
patients who had a slough of the penis following cir- 


e EI . s 
cumcision. In these patients the scrotum was normally - 


developed and provided adequate material for the 
fashioning of the labia (Fig. 3). $ 


Surgical technique 


The patients in this series have all been operated 
upon soon after first being seen. For family and social 
reasons, the procedure should be done in infancy, or at 
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SO VETT PERECHCA 


Fig. 5. An operation almost completed. Notice the skin cover- 
ing that can be stretched beyond the urethral tube, which has 
no erectile tissue. The microphallus consists of a short, non- 
erectile urethral tube. 


least prior to the age of 18 months, so that the patients 
will have no recollection of the hospital experience. 
The objectives of surgical sex reassignment are: (1) 
removal of the testes, (2) provision of labia lateral to the 
vaginal orifice that will be created at a much later date, 
(3) repositioning of the urethral orifice to a location 
more normal for a female subject, and (4) provision of 
a cosmetic clitoris. 
These objectives can be accomplished in varying de- 
grees depending on the particular case. 
The operation begins by bilateral Y incisions to con- 
vert the scrotum into labia. Normally the scrotum is 
. positioned far too anteriorly to be lateral to a normally 
positioned vaginal orifice; hence the necessity for the 
bilateral Y-plasty. There is a limit to the distance that 
the bottom of the stem of the Y can be carried because 
of the possibility that tension will cause separation of 
the edges. Ideally, the bilateral incisions should reach 
at least to the level of and lateral to the anterior edge of 
E the anus. 
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Fig. 6. The immediate postoperative results of the patient 
shown in Fig. 1. Note that in this case it was necessary to make 
small separate incisions in order to conveniently remove the 
testes. 


The testes can usually be removed through the 
Y-plasty incisions (Fig. 4, 4 and B). However, occa- 
sionally a separate inguinal incision is useful. If the 
testes are located intra-abdominally, a laparotomy will 
be necessary. : 

The urethral orifice is repositioned by incising in the 
midline for a suitable distance and suturing the ure- 
thral epithelium to the edge of the skin. There is a limit 
to which this incision can be carried posteriorly because 
of possible compromise of the circulation to the scrotal 
flaps. However, the objective is to lower the orifice to a 
position which will direct the urinary stream into the 
toilet bowl from a normal sitting position, as is the case 
in the normal female subject (Fig. 4, C). 

Sometimes a second stage is necessary to complete 
the posterior translocation of the divided scrotum 
(Fig. 4, D). 

In these cases, a glans is seldom well developed so 
that the structure is not available for cosmetic pur- 
poses. However, as mentioned, there sometimes may 
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Fig. 7. The external genitalia of the patient shown in Fig. 2. 
This photograph was taken just before the operative proce- 
dure in which a vagina was created by the McIndoe technique. 


be some redundant skin that can be trimmed in order 
to give a better sosmetic result. In no instance was there 
material immeciately adjacent to the urethral tube that 
seemed to be the undeveloped corpora cavernosa and 
that was in need of resection (Fig. 5). 

The immediase cosmetic result has usually been quite 
satisfactory, but if there initially was no scrotum, a flat 
perineum remained (Fig. 6). In these cases, a later la- 
bial augmentation at the time of vaginal construction 
might be possibie. 

Vaginal construction must of necessity be delayed 
until full growth of the patient has been attained. From 
a practical view. this means the late teens. So far, a 
vagina has been constructed by the McIndoe technique 
in only two of cur patients. One patient has reported 
having intercousse. Psychosexually, she has developed 
and differentiated a feminine gender identity. Her 
psychosexual development is the subject of a separate 
report (Figs. 7 and 8). 
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Fig. 8. The same patient shown in Figs. 2 and 7. Her body 
configuration is quite female. The breast development is a 
result of exogenous estrogen. 


As mentioned, the same technique can be easily 
modified to apply to hypospadic male subjects with a 
phallus of micropenis dimensions or to individuals who 
have had postcircumcision traumatic loss of the penis. 
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Discussion 


DR. JOHN MCLEAN Morris, New Haven, Con- 
necticut. Micropenis, or perhaps more correctly mi- 
crophallus (micropenis being a combination of Greek 
and Latin), is not a single clinical entity. As has been 
pointed out, the etiologic defect may be hypothalamic 
or pituitary, sometimes associated with anosmia or 
speech defects, or may be due to defective gonadal de- 
velopment. Response to testosterone may be impaired. 
There are also end-organ defects, including posterior 
displacement or perineal phallus, or the somewhat in- 
credible circumcision injuries we have just seen. 

While Dr. Jones has presented an excellent argu- 
ment for the conversion of the patient with mi- 
crophallus to the female gender role, most urologists 
seem to favor maintaining male gender with penile 
plastic procedures or testosterone administration, 
They point out that in some instances reproductive po- 
tential might be maintained. | 
* Long-term follow-up would be essential to determine 
which view is correct and unfortunately little of this is 
available. There is one report in which two patients 
who had been’ maintained in the male gender role 
elected in late adolescence to have penile amputation 
and conversion to female gender. To learn more about 
the urologists’ view I asked Dr. Frank Hinman in San 
Francisco about follow-up on a series of patients he 
reported with penile reconstruction and also Dr. Terry 
Allen in Dallas about his series of patients given inter- 
mittent testosterone. Long-term results were not yet 
available on these patients, but both felt that the male 
role was still the appropriate one. As Johns Hopkins 
has advocated female-to-male sex conversion proce- 
dures, my first question to Dr. Jones would be regard- 
ing any successful results he is aware of in patients with 
microphallus maintained as male with plastic penile 
procedures or hormone administration. 

The next question is, when a child is born with am- 
biguous genitalia what should one do? At birth there 
are three criteria of sex: (1) chromosome complement, 
(2) type of gonad, and (3) genital development. After 
birth two more are added: (1) psychosexual orientation 
and (2) secondary sex characteristics. Most of us have 
never had a karyotype or gonadal biopsy, but we are to 
some extent aware of the nature of our genitalia, our 
secondary sex, and what we think we are. Unquestion- 
ably the most important aspect of sexual differentiation 
is the psychosexual orientation. This commences with 
the first question invariably asked after birth—Is it a 
boy or a girl? A 

I do not think parents and relatives can be held in a 
state of doubt for any period of time without jeopardiz- 
‘ing the entire future of the child. Nor can a child’s sex 
be changed at a later date without profound psycholog- 
ical sequelae. My own experience has been that any 
patient who learns he has an intersex problem or is a 
"hermaphrodite" (a term I think we should drop) be- 
comes severely emotionally disturbed. For example, a 
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patient with testicular feminization who learns that 
testes rather than ovaries have been removed will re- 
quire psychiatric care. In this "right-to-know" era, this 
is one of the very rare situations in medicine where I 
believe the patient is not automatically required to 
know all of the truth, perhaps like certain adoption 
situations where the origin and transfer process is kept 
secret. 

Because of Dr. Jones' extensive experience with this 
problem I would like to hear his views as to what the 
obstetrician who delivers a baby with ambiguous gen- 
italia or microphallus should say to the waiting parents 
and assembled relatives and friends. 

I do agree that unless the child has or can develop a 
functional phallus, regardless of chromosomes, go- 
nads, or reproductive potential, it must be considered 
female. I am sometimes told that it is a chauvinistic view 
to regard a functional phallus as the essence of male- 
ness. Nonetheless, I still believe it is essential that a man 
be able to do certain things standing up and certain 
things lying down if he is to be totally accepted by our 
society. 

DR. JONES (Closing). At the moment the group at 
our institution is going over our cases of micropenis; 
this is why this paper happened to come up at this time. 
There are approximately 40 cases for consideration, 
some of whom were raised as female. The remainder, 
approximately 30, were raised as male; local testos- 
terone or some sort of augmentation procedure was 
utilized. 

As the result of this review, it has been decided that 
they should all become female. I think this speaks for 
the follow-up of what happened in those who have had 
augmentation procedures and those who have had tes- 
tosterone application; a series of publications will de- 
scribe this situation. 

The second question of my discussant could take a 
long period of time to discuss, i. e., the differential 
diagnosis of ambiguous external genitalia. Perhaps I 
could summarize by saying it seems to me that there are 
two guiding principles. 

One is that one does not tell the parents anything 
that one will have to contradict at a later time; second, 
one does not tell something that is not completely the 
truth. One may not need to tell all of the truth, but one 
must be careful not to get into a trap. 

Second, one can describe ambiguous genitalia in 
terms of incomplete formation; it is helpful to develop 
a vocabulary that incorporates the word "sex glans" 
rather than testes or ovaries and indicates there is mal- 
development of the sex glans. 

Generally all of the laboratory tests can be made 
within a period of 24 or at the most 48 hours; although 
it is desirable to make a pronouncement of sex im- 
mediately, there certainly are some cases where a delay 
of one or two days is advisable, and one must explain 
this to the parents in terms they can understand. 

We have been blessed in our institution in having the 
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collaboration o* pediatric endocrinologists, psycholo- 
gists, and psychiatrists who are of one accord about 
this, and, indeed, this is also true of our urologic col- 
leagues, so that we seldom have any internal disagree- 
ment in a case that is up for discussion. And so with 
that unanimity of a committee, which in itself is un- 
usual, one can usually confront the patient and the 
parent with considerable certainty. 
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Perhaps that is the third point, that the physician 
should present to the patient no hint of being uncertain 
as to the sex of the child, or concern about whether it 
should be one or the other. But one should come in 
with both feet, so to speak, and say, “You have a fine 
boy” or “You have a fine girl.” But it may take surgical 
treaunent and endocrinologic treatment to accomplish 
this to the last degree. 
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Reappraisals of J. Marion Sims 


IRWIN H. KAISER, M.D. 


Bronx, New York 


Sims' development of a repair for vesicovaginal fistula introduced the present epoch of gynecology. 
He remained professionally active for 30 years thereafter and achieved national and international 
reputation. He continued to contribute medically until his death. Sims was extravagantly eulogized. 
Now, 90 years later, he is being roundly denounced for using slaves as experimental subjects and 
for doing multiple procedures on hapless women. One must however be skeptical of judging 1850 
decisions by 1975 norms. Sims undoubtedly exploited the misery of his patients but their abject 
state must be remembered. Sims was insensitive to the status and needs of women, but in that he 
was a product of his era. His medical achievements have borne up well in the test of time. (AM. J. 





OBSTET. GYNECOL. 132: 878, 1978.) 


“J. MARION SIMS founded present-day gynecology by 
his achievement of surgical repair of vesicovaginal 
fistula.* This is not to diminish McDowell’s accomplish- 
ment of ovariectomy 40 years earlier, but McDowell 
remained obscure. Sims, during his lifetime, was rec- 
ognized as the foremost American gynecologic surgeon 
and enjoyed an international reputation and practice as 
well. To this day we employ techniques and instru- 
ments of his invention, and they carry his name. He 
was elected to the major national offices afforded by 
the medical profession. At his death he was eulogized 
in terms befitting a saint. 

Nevertheless, in a recent appraisal of male attitudes 
toward women and sexuality in nineteenth-century 
America entitled The Horrors of the Half-Known Life, 
G. J. Barker-Benfield attacks Sims as an archetype of 
evil masquerading as good. He says: 


“It was women who were first selected as a group for 
surgical innovation, their bodies the field and the con- 
tending parties the surgeons. The (Woman’s) hospital's 
patients were treated free; Sims and the other 
gynecological surgeons made their money by applying 
the hospital discoveries in private practice, where they 
charged stupendous fees. The conclusion is inescap- 
able that the hospital was instituted for the same reason 
that Sims garnered diseased black women into his 
backyard—to provide guinea pigs for his self-educa- 
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tion, before he and the others could convincingly offer 
care to the wives of the wealthy who were originally 
Sims's backers for the hospital.”! 


This is, of course, rampant revision of history. 

Actually Sims single-handedly introduced the surgi- 
cal approach to reconstructive gynecology. The efforts 
of McDowell and the few other early ovariotomists 
were exerted on women profoundly handicapped by 
massive ovarian tumors, and their successes were not 
widely known. Gynecologic surgery did not otherwise 
exist. One author describes the gynecology of 1845 as 
including only vaginal injections, cautery of the cervix, 
and application of caustics to the vagina.? Another re- 
fers to a tubular vaginal speculum used to apply silver 
nitrate to the cervix, a spherical pessary for prolapse, 
and red oak bark for leukorrhea as the full range of 
gynecologic treatment.* 

When anesthesia and asepsis were introduced in the 
1850's and 60's, surgical therapists found it possible to 
try anything in the cure of the ills of women, and try 
they did. The last third of the century witnessed 
clitoridectomy for unbridled and unseemly sexual ap- 
petites, bilateral mastectomy for toxemia, ovariectomy 
for excess passion, and a range of other mutilations in 
the absence of organic disease. The chauvinistic aspects 
of this assault on female genitalia are unmistakable in 
the papers reporting high rates of “cure” with these 
procedures. 

Sims in fact never participated in these deplorable 
practices. Although there is no evidence that he ever 
denounced such operations, his own interest began 
with the cure of fistula,® and went on to the develop- 
ment of pelvic surgery in general,® and thence to the 
cure of female malignancies." He was intensely devoted 
to infertility studies, and not to castrations. s 
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But Barker-Benfield castigates Sims most particu- 
larly for his initial experiments in fistula repair. They 
came about in this way. Sims, early in his career, in 
practice in Alabama, was called for consultation in the 
case of a young slave in obstructed second stage of 
labor. Althcugh he had avoided obstetrics, he managed 
to deliver the infant by use of forceps, only to be ap- 
palled at the subsequent slough of the base of the blad- 
der and anterior vaginal wall. Such consequences of 
neglected dystocia were not rare. There was at the time 
no medical relie:. 

Women with fistulas became social outcasts. In urban 
areas they were banned from society and suicides 
among them were not unusual. Witness the petition of 
Mrs. Caroline M. Thompson of Massachusetts to the 
New York legislature in 1857, in support of funds for 
Woman's Hospital. 


"At the early age of 22... when everything seemed 
brightest to me, my troubles came. They date back to 
the birth of my child: my injuries were terrible, my 
sufferings unspeakable ...they (her husband, father 
and sister) did all that they could for my relief. Skillful 
surgeons were employed, and the advice of eminent 
physicians was sought, but all in vain. Nothing could be 
done for me .... After 16 years of the greatest anguish 
and suffering ...a stranger... told me of the Wom- 
an’s Hospital in New York, and of the wonderful cures 
effected there. I am once more restored to my sex, my 
husband, my child and my home."'* 


In rural and slave culture these women were cast 
aside. Sims was well aware of their social problems. 
When the owner of the young patient asked Sims to 
cure her leakage Sims at first refused, since he realized 
that prolonged efforts would probably be required to 
achieve what had not previously been accomplished, if 
it could be done at all. However, Sims owned some 
rudimentary living quarters on the grounds around his 
home in Montgomery, a place where his patient could 
stay while being treated. He arranged with her owner 
to share her expenses, since he could not expect useful 
work from her, and shen Sims agreed to attempt a 
cure. Shortly thereafter two other young slaves with 
fistulas took up residence on similar terms and became 
experimental subjects as well. 

That Sims operated on these three about 40 times 
in all—obviously unsaccessfully—without anesthesia, 
without catheters, without perfected instruments— 
strains credulity. Barker-Benfield concludes that slav- 
ery made this possible, which may be the case, and that 
Sims’ insensitively exploited his position. This conclu- 
sion, however, does no: attribute enough importance to 
the abject condition of the patients prior to treatment 
oy to the dedication of Sims to its correction. His report 





Fig. 1. This sketch of the initial appearance of the perineum 
of Mary Smith appears in the register of patients of Woman's 
Hospital.'® The original is 32 by 47 mm. and is done in India 
ink with dark blue to indicate the dome of the bladder which 
presents through the fistula. It has been suggested that 
Thomas A. Emmet was the artist but he was not on the staff at 
the time of Mary Smith’s admission. 


. 
of the three patients does not in fact refer to their 
slavery, although in 1852 in Alabama Sims had no rea- 
son to conceal it and it might have been assumed. With 
each operation the fistulas became tantalizingly 
smaller, and as the procedures became less extensive, 
the discomforts lessened. Catheters were improved, 
instruments were perfected, and finally silver sutures 
were introduced and success was achieved. The women 
themselves had long since become active assistants in 
the surgical procedures. In later years, when Sims was 
operating on white women of all social classes in New 
York and Europe, he continued to perform multiple 
procedures on patients. In the first few years of Wom- 
an's Hospital, at least one patient had eight operations 
and several experienced five and six, despite the great 
improvement in technique that had already been 
achieved." 

Sims recorded, in his own handwriting, the history, 
initial pelvic examination, and care of Mary Smith, the 
third patient admitted to Woman’s Hospital, as follows: 


“Menstruated at 16 for the first time, without pain, 
always regular and enjoyed good health. Married at 22, 
became pregnant within a year and went to full time. 
Labor commenced on Sunday, month not known and 
fourteen years ago—a midwife attended, nothing done 
beyond giving a*footbath. On the Thursday evening 
following a physician was called in, nothing was 
done—during the day the child had died. Another 
physician being called in, after making an examination 
refused to take charge of the case. On Friday the mid- 
wife gave some medicine (ergot it is supposed), soon 
afterwards became delirious and remained* in this 
condition until the next day. The pains had ceased en- 
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tirely for a day or two but returned on Sunday morning 
and continued until evening (about dark) when deliv- 
ery took place, unassisted, of a male and of large size. 


: The urine was not passed during the whole time in 


labor (according to the statement of the patient) —dur- 
ing nearly eight days until it commenced to pass from 
the vagina soon after delivery. On the following day a 
slough was removed by the nurse about the length and 
breadth of three fingers. Became pregnant twice after- 


` wards and carried each to full time. After the birth of 


her last child she did not again menstruate during a 
period of ten years, until four months after her admis- 
sion at this institution. Since this time she has been 
perfectly regular—shortly after her admission she was 
attacked with Typhoid Pneumonia. She remained in a 
very debilitated condition for sometime afterwards. 
During the fall of 1855 and the winter and spring of 56 
she suffered from intermittent fever from time to time. 

"She states she was confined to her bed one year after 
delivery of her first child. An interval of two years 
existed between the Ist and 2nd child and 18 months 
between the 2nd and 3rd. The last child lived four 
years. 1 
“On admission the nates, vulva and inside of the thighs 
were very much excoriated from the irritation of the 
urjne and from a want of proper care. Nearly the 
whole base of the bladder had been lost, so that while in 
the upright position the fundus of the bladder falls 
through the fistula and protrudes from the vulva in a 
mass half as large as the closed hand. The loss of tissue 
extends from less than a quarter of an inch of the 
urethra. The ascending pubic ramus on the left is de- 
nuded on its inner surface about half an inch, while the 
right side is nearly so—leaving only about a quarter of 
an inch below. The bladder extremity of the urethra 
was closed and had to be punctured—there was no 
induration of the tissue or abnormal adhesions. The 
uterus could be pulled down nearly to the urethra— 
this is a fortunate circumstance for otherwise the case 
would have been incurable.” (Sims’ parentheses.) (See 
Fig. 1.) 

Mary Smith was admitted on May 9, 1855. The first 
operation was done December 9, 1855, the second 
April 23, 1857, and the last November 23, 1857. She 
was discharged as being cured on December 10, 1857, 
after having been hospitalized 31 months, and was 
made a nurse in the hospital. 

It is proper to criticize Sims for excessive zeal in per- 
fecting a fistula repair. His original three subjects 
might never have tolerated the pain and misery of the 
repeated operations had they not been slaves. In the 
long run, they had reason to be grateful that Sims had 
cured them of urinary leakage. In view of the dif- 
ficulties in curing patients of large fistulas and the 
problems of scarring or failed repairs, his eventual suc- 
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cess is a tribute to his ingenuity and skill as well as to his 
astounding pertinacity. But it certainly was not without 
its tragic human cost. 

Sims' move to New York in 1852 was prompted by 
continued poor health, which, he had observed, was 
markedly improved on his visits North. He had been in 
medical school in Philadelphia and had made other 
trips to the Northeast since that time. Harris has 
speculated that the problem was a combination of gas- 
troenteritis and malaria. In any event, Sims’ reputation, 
based on his paper in the American Journal of Medical 
Sciences, preceded him to New York and he was invited 
to demonstrate his operation. But, although there were 
many women with obstetric fistulas among the immi- 
grant Irish, Scots, and English in New York, referrals 
were few, and Sims' colleagues were slow to acquire his 
techniques: His skill was quite beyond them. In his 
frustration he turned to the idea of opening a women's 
hospital, of which he would be the chief surgeon, for 
the first time directing hospital facilities to the care of 
women with benign gynecologic disorders. 

The proposal did not generate support among his 
New York colleagues. Henri L. Stuart, a friend of Sims 
who was a successful businessman, proposed a general 
appeal to the medical profession. They rented Cooper 
Union Hall and in 1854 Sims made an impassioned 
speech to physicians and to the public. But no progress 
was made until he turned to a group of women highly 
placed in New York society. 

Although preliminary discussions must have taken 
place earlier, the Board of the proposed Woman's 
Hospital met for the first time in February, 1855.'* It 
included Mrs. David Codwise, Mrs. William B. Astor, 
Mrs. Ogden Hoffmann, and, most importantly, Mrs. 
Sarah Doremus, the person who organized the essen- 
tial financial support. They agreed to buy a house near 
Sims’ home and remodel it as a women's hospital. It was 
clear that Sims would be the chief surgeon. The origi- 
nal draft of the constitution contained a proviso quite 
remarkable for the time: "Article XVI. the Surgeon’s 
Assistant must be a woman." 

The field of candidates for this post was extremely 
small. A handful of women were practicing in New 
York, all but one either were empiric practitioners or 
had been trained abroad." The exception was 
Elizabeth Blackwell, the first woman to graduate from 
an American medical school. She was at the time 
struggling to initiate a practice, and Sims himself com- 
mented that they were equally ignored by their col- 
leagues in the city. Elizabeth Blackwell was however 
known to the women of the Board, as was her sister 
Emily, who was also a doctor and at that time studying 
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'n Great Britain. Marie J. Zakrzewska, a skilled obste- 
'rician trained in Central Europe, who had emigrated 
-o New York, commented as follows: 


"The work of Dr. Blackwell and the movement in favor 
of women physicians had evidently made an impres- 
sion upon these women also, because they adopted a 
by-law providing that ‘the assistant surgeon should be a 
woman’; and Dr. Blackwell and her sister, Dr. Emily, 
both well-qualified by their added clinical training in 
Europe, were the logical candidates for this position. 

“Dr. Sims cynically refers to this by-law as follows: 
‘One clause of the by-laws provided that the assistant 
surgeon should be a woman. I appointed Mrs. Browne, 
a widowed sister of my friend Henri L. Stuart, who had 
been so efficient in organizing the hospital. She was 
matron and general superintendent"! 

The historian is presented with problems in inter- 
preting accounts such as these. Sims wrote his auto- 
biography in the late 1870's—more than 20 years after 
the events of 1854 and 1855—and it was not published 
until 1884. Zakrzewska's notes were written even later. 
In the published material available there are no con- 
temporary acceunts. Zakrzewska said that Sims was 
friendly to her and Blackwell until he learned that 
women physicians were unpopular, and thereafter re- 
mained outwardly polite. Sims on his part makes little 
reference to these remarkable women. How ordinary 
such conduct was for a man of Sims’ upbringing and 
background! 

The appointment of Stuart's widowed sister was not 
well received. The minutes of the Board, obviously 
carefully cleansed of controversy, indicate that the 
Board was not pleased with her and, after negotiations 
with Sims. her employment was terminated. The min- 
utes suggest that from the opening of the hospital in 
May, 1855, until the summer of 1856, she did function 
as a surgical assistant. 

Sims had, for a time, been pressuring for an assistant 
surgeon: *. .. I told the Board of lady managers that I 
must have an assistant. They were glad to accommo- 
date me, and teld me to select the man that I wanted to 
assist me." After some negotiation Sims settled on 
Thomas A. Emmet. There is no suggestion anywhere 
that at any time that he had even considered a woman 
physician for the appointment. | 

The Board met on November 1, 1856, and noted: “It 
has been found expedient to appoint Dr. Emmet Assis- 
tant Physician: but proposed that no Society Meeting 
be called with reference to it, before the Annual 
Meeting—to take action upon the XVI Article of the 
Constitution.” The women of the Board surrendered 
gracefully. On January 10, 1857, Article XVI was 
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amended to read: "The surgeon's Assistant shall be 
such a person as the exigencies of the case require." It 
may have been a factor in the delay of Emmet's ap- 
pointment that he was a Catholic convert, whereas 
Stuart, Sims’ dedicated supporter, was a member of 
the intensively anti-Catholic “Know-Nothing” Party.” 


Emmet's own account of these events is quite different 


from that of Sims. But again there are no adequate 
contemporary records. In any event, the choice turned 
out to have been a brilliant one, as Emmet was probably 
America's next pre-eminent gynecologist after Sims. 

When the Civil War began Sims moved his family to 
the Continent where he remained with brief interrup- 
tions until the early 1870's. On his return he found it 
difficult to accept a diminished role at Woman's Hospi- 
tal, and in 1874 he resigned from all association with it. 

His bones of contention were two. He was accus- 
tomed to having large groups of spectators at his op; 
erations, often exceeding the reasonable capacity of the 
surgical theaters. The administration of Woman's 
Hospital demanded that he limit the mumber ‘and as- 
sure decorum and this, on educational principle, Sims 
declined to do. 

The other issue was more serious. He had become 
interested in the surgical treatment of patients with 
malignancy, especially cervical carcinoma, but the 
hospital refused to admit cancer patients. Once again, 
Sims was ahead of his time medically and adamant on 
the subject. The hospital board refused to budge and 
Sims resigned. 

He was not yet at the end of his surgical inventive- 
ness. In 1878 he was the first to propose operation on 
the gallbladder.’ In 1881, he was consulted as to the 
therapy for the fatal abdominal gunshot wound of 
President James A. Garfield. The treatise he wrote with 
his collaborators became a classic on the need for early 
exploration and suture of bowel perforations.’ 

J. Marion Sims was a founding member of the 
American Gynecological Society. He served as Presi- 
dent in 1880. 

He was still in active practice when he aied of ad- 
vanced coronary arteriosclerosis in 1883, at the age of 
70 years. 

In the light of Sims’ enduring contributions to the 
care of women, Barker-Benfield's criticisms appear to 
be carping. It is easy to derogate Sims by applying 1975 
social standards to 1850 decisions and conduct. One 
might more appropriately deplore slavery and the low 


status of women in 1850 and Sims’ insensitivity to them? 


The criticisms are therefore not devoid of merit. Sims 
did develop his vesicovaginal fistula repair by multiple 
procedures on slaves and immigrants, and he did this 
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before the availability of anesthetics. It is difficult to 
envisage today the desperate state of an 1850's woman 
with total urinary incontinence, and it is against this 
background that evaluation must be made. It is not 
easy to decide whether Sims acted out of callousness or 
compassion. It is certain that he used his patients, an 
act perhaps mitigated by their own active participation 
“in the search for a cure. 

Sims’ attitudes toward women were those of an an- 
tebellum Southern gentleman. Despite the hopes of the 
Board of the Woman's Hospital that he could be per- 
suaded to appoint a female physician as his assistant, 
there is no reason to believe that such an arrangement 
ever seemed thinkable to Sims. Deeply devoted to his 
wife and children, he considered motherhood woman's 
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Discussion 


DR. DENIS CAVANAGH, Tampa, Florida. My task is 
that of an appraiser of the reappraisals. I found myself 
somewhat handicapped by the total lack of references. 
I usually do not have too much trouble analyzing pa- 
pers, but I read this one eight times before I could put 
pen to paper. It defied the time-honored analytic 
method. I tried to evaluate design but could find none. 
The method used in selecting the material appeared to 
have all the stigmata of the liberal witch-hunt. On the 
flimsiest of evidence it is darkly hinted that J. Marion 
Sims, the father of American gynecology, and a former 
President of this Society, may not have been the up- 
standing gentleman that we have all accepted him to 
be, but rather a white racist and male chauvinist to 
boot. The statements attributed to Barker-Benfield are 
typical of this antihero era, when all that had been con- 
sidered good in America is being questioned and intel- 
lectual vandalism is a sport of the liberal elite. How- 
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proudest achievement. He was unquestionably indif- 
ferent to other roles for women, but that was in no way 
remarkable in mid-nineteenth-century America. 

Sims was a product of his times: insensitive and in- 
genious, difficult and dedicated, a physician whose 
medical accomplishments have borne up well in the test 
of time. 
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10. Marion-Sims, H., editor: in Sims, J. M.: The Story of My 
Life, New York, 1884, Appleton-Century-Crofts, Inc. 

11. Vietor, A. C., editor: A Woman's Quest. The Life of 
Marie E. Zakrzewska, New York, 1924, D. Appleton & 
Co. 

12. Walsh, M. R.: Doctors Wanted: No Women Need Apply, 
New Haven, 1977, Yale University Press. 

13. Ward, G. G.: Marion Sims and the Origin of Modern 
Gynecology, Bull. N. Y. Acad. Med. 12: 93, 1930. 

14. The Woman's Hospital Association (New York), First 
Book of Minutes, February 1, 1855-December, 1858, 
Bolling Library, St. Luke's Hospital, New York, New 
York 

15. The Woman's Hospital (New York), Register of Cases, 
Vols. f and 2, Bolling Library, St. Luke's Hospital Center, 
New York, New York. 


ever, it is not the first time that aspersions have been 
cast on the name of Sims, and before this Society. In- 
deed, Nathan Bozeman did so in the Transactions of the 
American Gynecological Society of 1884.' Bozeman's mo- 
tive apparently was jealousy, and the attack was all the 
more reprehensible because it was made just after Sims 
had died. 

In the same issue of the Transactions there appeared, 
in contrast, the obituary address on Marion Sims by Dr. 
Ely van de Warker? of Syracuse, New York. 


“It does not appear to be over-praise to say that in the death of 
J. Marion Sims the art of gyniatrics closed the formation 
period of its history. He found it crude; he left it an art as 
nearly perfect as any in the whole range of surgery. In a large 
measure we owe this development to Sims. In a preeminent 
degree he possessed the faculty of drawing and holding to 
himself the attention of the world." , 

"To one having, as it were, a special mission, this was a most 
fortunate factor in his career. To my mind, it had its origin in 
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a very evident trait of his character—his simple, inborn sense 
cf honesty from which sprang a firm faith in himself, which he 
could impart to others by sheer force of its intensity. There 
was no concealment. What he hoped and feared, what he 
failed to do, his mistakes were imparted to the reader with 
candor that went direct to his convictions." 


Ladies and gentlemen it is my contention that even 
today the overwhelming weight of evidence supports 
this view of Mamon Sims,’ and surely in any event a 
man should be innocent until proven guilty. 

Lest this distinguished Society degenerate into just 
another social club, we all have a responsibility to sup- 
ply the program committee with good scientific papers. 
In my opinion this paper damns Sims with faint praise 
«aad is one of the least impressive papers that I have 

heard before this Society. Indeed, just about the only 
thing on which | can congratulate the author is the 
neatly typed manuscript. 
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DR. LAWRENCE L. HESTER, JR, Charleston, South 
Carolina. I rise net to reappraise J. Marion Sims, but to 
praise him—to praise him as the father of gynecology 
amd not to condemn him as an exploiter of women. 

With Dr. Kaiser's statement that Barker-Benfield's 
writings are a rampant revision of history, I agree. He 
is applying, as Dr. Kaiser said, 1975 standards as re- 
gards the status of women in the mid-nineteenth cen- 
tury. As each of vou knows, this cannot be dóne. Sims 
was a man of his period and through this light we must 
see and judge him. 

The birthplace of J. Marion Sims was Hanging Rock, 
South Carolina, and even in 1978 Hanging Rock is only 
a wide place in the road. After graduation from high 
school he matriculated at South Carolina College, now 
the University of South Carolina, from which he 
graduated in 1832. He then enrolled in the Medical 
University of South Carolina in 1833 for a series of 
lectures. To qualify for graduation from the Medical 
University of South Carolina in 1833 the student 
must!: (1) have been 21 years of age; (2) have been of 
good character; (3) have studied medicine for three 
years with a respectable practitioner; and (4) have 
taken two full courses cf lectures at that institution. 

After one course of lectures, Sims transferred to Jef- 
ferson Medical College from which he graduated in 
1835. Following his graduation from Jefferson Medical 
College, he returned to Lancaster, South Carolina, and 
~ opened his office tor the practice of medicine. His first 

three patients died, so he left town and went to Mount 
Meigs, Alabama, to open his office. Later he went to 
Mentgomery, Alabama, and, then, as you know, to 
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New York. I think it is somewhat amazing that in the 
1870's J. Marion Sims was able to have offices in Lon- 
don, Paris, Brussels, and Rome; before the jet age he 
could do this, even by slow steamer. 

The Medical University of South Carolina is honor- 
ing J. Marion Sims by having a Chair established in his 
name. This was undertaken recently by the Adminis- 
tration, and we hope to have a fully endowed Chair. 
within a year and are hoping to raise $750,000. 

I would like to close by quoting from the J. Marion 
Sims eulogy by Ely Van de Warker? of Syracuse, New 
York: 


"Sims' death was an ideal one for a doctor. 

To him was measured the fullness of years, 

In the highest of earthly honors. 

Upon him was the toil of but the day before, 

And death came while he was waiting for the dawn to 
renew his work. 

And the dawn came and there was no further toil.” 
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DR. KAMRAN S. Mocuissi, Detroit, Michigan. fn 
addition to the surgical prowess of J. Marion Sims, he 
had another quality and there was another side to his 
contribution to American medicine. 

He certainly would qualify as the first reproductive 
biologist and specialist in infertility, at least in this 
country. He very accurately described the postcoital 
test in use at this date. He observed, correctly, that the 
spermatozoon entered cervical mucus rapidly—within 
a few minutes—and resided there as long as 48 hours. 
He accurately correlated the presence of the sper- 
matozoa in cervical secretion to the subsequent preg- 
nancy. These observations certainly opened the field 
for future development in the area of human repro- 
duction. 

Dr. KAISER (Closing). I have Dr. Hester’s permission 
to say that when the Sims Chair is founded he will 
have the honor of being its first occupant. I am sure 
that we are all delighted with that news. 

In the article I make reference to Sims’ interest in 
infertility, but unfortunately the time constraints of 
presenting this material were such that it was not 
possible to give a fully rounded picture of this ex- 
traordinary man. 


He not only developed successful treatment for vesi- * , 


covaginal fistula, and by that initiated the epoch of re- 
constructive gynecology, but he had a continuing in-. 
terest in infertility, along with an interest in treatment 
of patients with carcinoma, and was intellectually active 
until his death. 

I must tell Dr. Cavanagh that I was very much dis- 
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turbed at the appearance of the hyperbolic statements 
that were made about Sims in some of the revisionist 
literature, since it seemed to me that they were so inap- 
propriately judgmental; my purpose was to review the 
events of the times. 

As I mentioned, the historian is very much handi- 
capped by the fact that the accounts were written many 
«years subsequent to the events. 
. Dr. Cavanagh made reference to Bozeman, and 


there is no question that Bozeman’s behavior was dis- - 


graceful. Bozeman had been chosen by Sims as his as- 
sistant in Montgomery, when the latter was developing 
the vesicovaginal fistula repair. After Sims left Mont- 
gomery, Bozeman followed him to the New York area, 
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claiming that everything Sims had accomplished 
Bozeman had actually done. He followed Sims to 
Europe, and Bozeman barnstormed Europe on Sims’ 
trail, denigrating the man and claiming that what had 
been accomplished had been Bozeman’s contribution. 
As Dr. Cavanagh pointed out, Bozeman lacked feeling 
for he addressed this Society on the subject right on the 
very heels of Sims’ death. 

It is clear that Sims evoked strong feeling because he 
was a most remarkable man. I can only regret that Dr. 
Cavanagh's impression of my intention and my thesis 
was otherwise. So long as there are such disagreements 
at discussions before the Society, there will be no lack of 
heat—at least so long as the two of us are here. 
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The relationship of dopamine, prolactin, and | 
Parlodel' (bpromocriptine mesylate) in amenorrhea/galactorrhea 
associated with hyperprolactinemia* 
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The secretion of prolactin is regulated by complex hormonal and neuronal feedback 
mechanisms mediated by dopamine and/or prolactin inhibitory factors (PIF) 

- from the hypothalamus. 
Excess prolactin may cause amenorrhea in two ways (keyed on diagram): 1) by 
interfering with the secretion of gonadotropin releasing hormone (GnRH), there- 
by preventing secretion of luteinizing hormone (LH) and follicle stimulating 
hormone (FSH); or 2) by blocking the action of LH and FSH at the gonadal level. 
Elevated prolactin levels also directly stimulate the mammary glands, resulting in 
galactorrhea (keyed [3] on diagram). 


Parlodel (bromocriptine mesylate) activates dopamine receptors that 
inhibit prolactin secretion in essentially the same manner as endogenous 
dopamine and reduces elevated prolactin levels. 
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 amennorhea/galactorrhea 
associated with hyperprolactinemia' 


Parlodel therapy was studied in 210 
patients withamenorrhea/galactorrhea 
associated with hyperprolactinemia? 
of whom 187 were evaluated for efficacy. 
In light of the usual findings with 
current therapies, the response to 
Parlodel (bromocriptine mesylate) was 
Impressive. 


CLINICAL IMPROVEMENT 

IN AMENORRHEA 

Reinitiation cf menses (or pregnancy 
without first having mensest)was 
reported by 80% of 187 patients after 
an average treatment time of 5.7 weeks. 


CLINICAL IMPROVEMENT 

IN GALACTORRHEA 

76% of 187 patients experienced clini- 
cal y significant— 75% or greater— 
recuction in galactorrhea, and 58% 
experienced complete cessation.of milk 
secretion. The treatment time required 
for 75% reduction was 6.4 weeks, and 
that for complete cessation was 

12.7 weeks. 
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OVERALL CLINICAL 
EFFECTIVENESS 

63% of 187 patients experienced 
reinitiation of menses and at least 75% 
reduction in galactorrhea;47%had both 
reinitiation of menses and complete 
cessation of milk secretion. 


CORRELATION OF CLINICAL 
RESPONSE WITH REDUCTION 
IN PROLACTIN LEVELS 
Improvement markedly correlated with 
reduction in serum prolactin levels. 
Maximum reduction of prolactin levels 
was achieved within the first four weeks 
of therapy, and reduced levels were 
maintained throughout therapy. 


*in the absence of demonstrable pituitary tumor. 


Not indicated in patients with normal prolactin 
levels. Safe use in pregnancy not demonstrated. 
Thus, not indicated in the management of 
infertility. 


tParlodel (bromocriptine mesylate) is not indicated 


in the management of infertility. 
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during treatment with Parlodel (bromocri ptine only. Data are not available on the safety or effectiveness of its 
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, : eated courses of treatment following recurrence of 
this recommendation and since pregnancy may hem E 


amenorrhea/galactorrhea after initial treatment. Recurrence ° 


occur prior to reinitiation of menses, as an rates are reportedly very high, ranging from 70% to 80% in 
additional precaution, a pregnancy test is domestic and foreign studies. : 
recommended at least every four weeks during ah EE The ene 2 oda Sas y qu te 
. : Ig 76) but these are generally mild to moderate in degree. 
the amenorrheic period and, once menses are Therapy was discontinued in approximately 6% of patients 
--reinitiated, every time a patient misses a because of adverse effects. These in decreasing order of fra- 
menstrual period. quency are nausea.51%, headache 18%, dizziness 16%, fatigue 
y : 8%, abdominal cramps 7%, lightheadedness 6%, vomiting 5%, 
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> ° mesylate) treatment. The occurrence of adverse reactions may 
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CLINICAL OPINION 


This section reports opinion on the handling of clinical situations, i.e., the clinical 
diagnosis and management of certain disease entities. Papers should range from 


eight to twenty typed pages, including illustrations, tables, and figures which clar- 
ify the authors management, with not more than sixteen references. Mail to 
Frederick P. Zuspan, M.D., Editor. 





latrogenic prematurity due to elective termination of 
the uncomplicated pregnancy: A major perinatal 
health care problem 


RICHARD J. FLAKSMAN, M.D.* 
JOHN H. VOLLMAN, M.D. 

D. GARY BENFIELD, M.D. 
Akron, Ohio 


In & series of 1,000 newborn infants referred to a regional neonatal center, 32 iatrogenically preterm 
infants were identified. All had been delivered following elective termination of uncomplicated, 
apparenty term pregnancies, without prior documentation of fetal lung maturity or ultrasonic 
determination of fetal biparietal diameter. Associated acute morbidity included asphyxia neonatorum 
in 10, respiratory distress syndrome in 24, and pneumothorax or pneumomediastinum in nine 
patients. One infant died. Hospital costs totaled $150,643, for a mean of $4,701 per patient. The 
unexpecied premature births were associated with major parental grief reactions and alterations in 
their daily activities. latrogenic prematurity is a major regional health care problem which, when 
viewed on a national basis, may affect thousands of newborn infants and their families annually. 
Our data suggest the need for more accurate assessment of fetal maturity, before elective 
termination of pregnancy, by well-established techniques. (AM. J. OBSTET. GYNECOL. 

132: 885. 1978.) 


From the Department of Pediatric Medicine, Division of RECENT REPORTS have identified a select group of 
Neonatalegy, The Children's Hospital Medical Center of 


Akron. 
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Pediatric Medicine, Division of Neonatology, The parently term infants were delivered by elective ce- 
Children’s Hospital Medical Center of Akron, Buchtel sarean section or induction of labor without prior 
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functionally preterm newborn infants who have suf- , 
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Fig. 1. Incidence of iatrogenic prematurity based upon 1,000 
consecutive infants discharged from a regional neonatal re- 
ferral center (see text for explanation of terms). 
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lem of “iatrogenic prematurity” and have speculated as 
to its regional and national impact. 


Background and methods 


Regional center setting. The Children’s Hospital 
Medical Center of Akron Regional Neonatal Intensive 
Care Unit is a center specifically for referral where 
complex medical and surgical conditions of the sick, 
high-risk neonate are treated. The unit serves 30 com- 
munity hospitals within a 130 km. radius to the east, 
south, and west of Akron. Approximately 60 infants 
are referred each month. 

Study group. We reviewed the hospital records of 
1,000 consecutive infants, including nonsurvivors, who 
were discharged from the unit or who died between 
January, 1975, and June, 1976. 

Each infant was classified as preterm (37 weeks’ ges- 
tation or less), term (38 to 41 weeks’ gestation), or 
postterm (42 weeks’ gestation or more) based upon the 
neonatal gestational age determined by the method of 
Ballard and associates. The preterm infants were 
further subdivided into three groups: spontaneously 
preterm, known preterm, and iatrogenically preterm. 
The spontaneously preterm infants were those deliv- 
ered following spontaneous onset of premature labor. 
The known preterm infants were those delivered fol- 
lowing obstetric intervention for maternal or fetal 
, complications. The iatrogenically preterm infants, the 


: subjects of this study, were those delivered following 


elective obstetric intervention of apparently term, un- 
complicated pregnancies by cesarean section or induc- 
tion of labor. 

Detailed evaluation of each infant in the iatrogeni- 
cally preterm study group included an analysis of cir- 
cumstances surrounding delivery, condition at birth, 
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morbidity or death, sex, race, and duration and cost 
of hospitalization. Preliminary follow- -up information 
was obtained by communication with each infant's phy- 
sician. 


Results 


Iatrogenic prematurity. Each infant was assigned to 
a category as shown in Fig. 1. Thirty-two iatrogenically 
preterm infants (5.4 per cent of all preterm infants) 
were identified, all of whom were delivered without 
prior amniotic fluid analysis to determine fetal lung 
maturity or ultrasonic determination of fetal biparietal 
diameter. Of the study group, five infants were deliv- 
ered vaginally following induction of labor, and 25 
were delivered by repeat cesarean section. The remain- 
ing two infants were delivered by cesarean section fol- 
lowing failure of attempted induction of labor. 

The mean obstetric gestational age, based upon the 
last menstrual period, for the iatrogenically preterm 
group was 39.0 weeks (range, 36 to 49 weeks), whereas 
the mean neonatal gestational age was 35.4 weeks 
(range, 33 to 37 weeks). 

Twenty-nine patients were white and 26 were on the 
private service, a distribution consistent with that of the 
overall intensive care unit population. Mean birth 
weight for the study group was 2,495 grams (range, 
1,700 to 3,147 grams). The 32 infants were referred 
from 12 widely scattered community hospitals withim 
the region. However, 24 per cent of the referrals from 
one particular hospital in the region during the 18 
month study period were iatrogenically premature. 

Morbidity, deaths, and therapeutic measures. The 
major acute problems associated with iatrogenic pre- 
maturity are detailed in Table I. The single death re- 
sulted from respiratory distress syndrome (RDS) com- 
plicated by sepsis and intraventricular hemorrhage. 
The criteria used to diagnose RDS and transient respi- 
ratory distress were similar to those of Cowett and as- 
sociates.* 

Follow-up of 11 to 28 months indicates that 92 of the 
31 infants who survived the initial hospitalization have 
normal growth and development. Two of the remain- 
ing nine have subsequently died, one of causes unre- 
lated to perinatal events. Three infants are being 
evaluated for failure to thrive, one related to apparent 
mental-motor retardation, one for possible thyroid dis- 
order, and one related to a parenting disorder. The 
father of one infant has required hospitalization for 
psychiatric care; that family had no hospitalization in- 
surance, and the family disintegrated shortly after the 
infants discharge. Three infants have been lost to 
follow-up. 

The therapeutic measures shown in Table II were 
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primarily used to treat birth asphyxia, RDS, and their 
attendant complications. Eighteen of the 24 patients 
with RDS were treated with nasal continuous positive 
airway pressure because an arterial oxygen tension 
(Pao,) of 60 torr in a fractional inspired oxgen concen- 
tration (Fr5,) of 0.6 could not be maintained. In 11 
mstances, the smbilical vein had been catheterized 
prior to referral to fadlitate emergency resuscitation in 
the delivery roem or to initiate intravenous fluid ther- 
apy. All infants were treated with an oxygen-enriched 


e (environment; 25 required an Fro, of at least 0.4 to 


maintain a Pao, greater than 50 torr. Follow-up exam- 
ination of the survivir g infants showed no evidence of 


"retinal or pulmenary complications of oxygen therapy. 


Economic and emotional impact. The study group 
required 451 days of hospitalization, for a mean stay 
cf 14.1 days (range, one to 38 days). Hospitalization 
costs, including physician and ambulance fees, totaled 
$150,643, for a mean cost of $334 per patient day. The 
mean hospitalization cost was $4,701 (range, $1,109 to 
$9,489). Additionally, parents reported grief reactions 
and interruptior of daily activities similar to previously 
reported data regarding critically ill neonates referred 
to a regional center.? 


Comment 

The risks of -lective termination of pregnancy by 
induction of labor or eesarean section were well docu- 
mented betweer 1958 and 1971." Two recent re- 
ports have identified iatrogenic neonatal respiratory 
distress as a preventadle source of neonatal morbid- 
ity." * Our experience confirms these previous reports 
and further indicates that elective termination of preg- 
nancy withcut documentation of fetal lung maturity is 
an important regional health care problem. The mag- 
n:tude of this problem, however, extends beyond the 
development of respiratory distress and the complica- 
tions thereof. Our patients had other conditions known 
tc be associated with prematurity’! (Table I). They also 
required potentally hazardous forms of therapy 
(Table II),"^'? which should be taken into account 
when the to:al impact ef iatrogenic prematurity is con- 
sidered. Moreover, the unexpectedly premature birth 
and consequent wansfer of these sick newborn infants 
imposed an emotional and economic hardship on the 
families. 

The important quesgon of whether functional lung 
maturity is present at the time of elective termination 
of the uncomplicated pregnancy is not answered by 
ukrasonic measurement of fetal biparietal diameter, 
radiologic evaluation ef fetal bone age, or obstetric 
dating but only by an objective measurement of pul- 
menary surfactant actwity in amniotic fluid.'5 If one 
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Table I. Acute morbidity and death associated with 
iatrogenic prematurity 


No. of 
patients 
Morbidity: 

Respiratory distress 32 
RDS 24 
Transient respiratory distress 8 

Asphyxia neonatorum (1 min. Apgar score <6)* 10 

Pneumothorax/pneumomediastinum 9 

Necrotizing enterocolitis l 

Hyperbilirubinemia (total serum bilirubin value 20 
>12 mg./100 ml. 

Hypocalcemia (total serum calcium value 13 
«7 mg./100 ml.) 

Death: 
Group B streptococcal sepsis and intraventricular l 


hemorrhage complicating RDS 





*Four infants were not assigned one-minute Apgar scores. 


Table II. Therapeutic measures required in the 2 


treatment of iatrogenic prematurity 






Treatment 


Endotracheal intubation 3 
Umbilical artery catheterization T9. ag 
Umbilical vein catheterization 11 
Chest tube drainage of pneumothorax 4 
Nasal continuous positive airway pressure 18 
Environmental oxygen =40% 25 
Respirator assistance 2 
One or more blood transfusions 18 
Phototherapy 20 
Course of antibiotics 19 





accepts that diagnostic testing to determine fetal lung 
maturity is reliable, then, as Gluck'* has suggested, no 
uncomplicated pregnancy should be electively termi- 
nated without prior amniotic fluid measurement of 
pulmonary surfactant activity. If the attending physi- 
cian is inexperienced in the performance of amniocen- 
tesis, then he should consider referring his pregnant 
patient to a perinatal center to document fetal lung 
maturity. The occasional exception might be the repeat 
cesarean section associated with a clear-cut last 
menstrual period, regular visits to the obstetrician that 
began very early in pregnancy, and accurate fundal 
height measurements that correlate with the last 
menstrual period in a pregnant mother who is at term. 
In either case, the risks and costs of amniocentesis must 
be weighed against the risks and costs of delivering a 
functionally preterm infant. 

Because the total number of pregnancies electively 
terminated during the period of study is unknown, the 
true incidence of iatrogenic prematurity within our 
region cannot be accurately identified. Furthermore, 


an unknown number of iatrogenically preterm infants. 
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may not be referred for special care, yet they may re- 
quire special treatment and prolonged care at the hos- 
pital of birth. Informal communication with physicians 
throughout the region leads us to believe that the 32 
iatrogenically preterm infants referred for special care 
during the period of study reflect only the “tip of the 
iceberg." 


National implications 


During the 18 month period of study, there were 
20,496 live births at the 12 hospitals from which our 
study infants were referred, for an incidence of 1.6 
"referred iatrogenically preterm" infants per 1,000 live 
births. We recognize that this incidence may not be 
uniform throughout the country and that many infants 
receive intensive care within the special care nursery at 
the hospital of birth. However, when this figure is ex- 
jrapolated to the approximately 4,657,000 infants born 
in this country during the study period (data from the 
United States Federal Information Center), a conser- 
vative national'estimate of 7,500 iatrogenically preterm 
infants who required special care may have been deliv- 
ered. Although the associated morbidity and mortality 
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rates are difficult to predict on a national basis, those 
infants may have required up to 105,000 days of hospi- 
tal care at an estimated cost of $85,000,000, based upon 
our hospital stay and cost data. We consider this in- 
cidence and cost estimate conservative because the ac- 
tual magnitude of the problem is masked by an un- 
known number of iatrogenically preterm infants who 
may have received extended care in the community 
hospital of birth. We anticipate that studies from other 
centers will further define the scope of this perinatal 
health care problem, particularly in view of the increas- 
ing number of primary cesarean sections being per- 
formed as a result of the more widespread use of fetal 
monitoring devices.'? We urge that physicians carefully i 
assess fetal gestational age and, with few exceptions, 
lung maturity by well-established techniques before 
elective termination of pregnancy. 


We are indebted to William A. Cook, M.D., Depart- 
ment of Obstetrics and Gynecology, Akron General 
Medical Center, and Joseph E. Kastelic, M.D., Depart- 
ment of Pediatric Medicine, The Children’s Hospital 
Medical Center of Akron, for review of the manuscript 
and to Virginia Wade for her technical assistance. 
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Ihe single-unit delivery system—A safe alternative 


to home deliveries 


MORRIS NOTELOVITZ, M.D.(RAND), Pu.D., F.R.C.O.G., F.A.C.O.G. 


Durban, Republ of South Africa 


The need ^as arisen for the development of a health care/delivery system that can allow for a 
natural anc personalized childbirth experience, within the safe confines of a modern obstetric unit. 
The single-unit delivery system (SUDS) is designed to achieve this objective by: strict prenatal 
screening of patients into low- and high-risk categories, utilization of a single room for the entire 
labor process, and close personalized supervision of women in "normal" labor by trained 

midw ves/monitrixes. Physicians supervise the entire unit and are directly responsible for the 
management of all high-risk and complicated labors. The SUDS concept has been tried in clinical 
practice and has been proved to be an effective method of providing safe and satisfying obstetric 
care without compromising modern obstetric standards. (AM. J. OBSTET. GYNECOL. 


132: 889, 1978.) 


THE PAST FEW MONTHS have seen an increase in 
demand by the lay public in the United States for home 
deliveries,’ a trend which is contrary to that of most 
otaer countries. For example, in the United Kingdom, 
where home delweries have long been part of the 
obstetric tradition, the swing is now toward hospital 
confinements. 

some of the main arguments of proponents for 
home deliveries cate the right of the individual to de- 
cice where she should have her baby, the deper- 
sonalized approach and environment of institutions, 
and the high cost of hospital deliveries. Considered 
medical opinion, with awareness of the hazards— 
pozential and real—of home deliveries, continues to 
advocate strongly against this practice. 

The argument appears to have polarized into two 
diametrically oppesed attitudes, namely, home births 
as he only way to nave “natural” childbirth and hospi- 
tal deliveries as the only way to ensure "safe" deliveries. 
In 1970, the singie-unit delivery system (SUDS) was 
introduced into the Department of Obstetrics, Ad- 
dirgton Hospital, Durban, Republic of South Africa, 
with the objectives of enhancing the efficiency and 
labor-cost of instit :tional deliveries and of ensuring an 
individual's need for privacy, comfort, and safety dur- 
ing labor. This communication briefly outlines the 
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SUDS concept and is proposed as an alternative to the 
hospital/home delivery controversy. . 


Principles concerning the SUDS concept 


The success of the SUDS concept (introduced into a 
hospital staffed by both midwives and physicians with 
an annual delivery rate of 2,500 patients) was ensured 
by the enunciation of and strict adherence to the fol- 
lowing four principles: 

1. All patients were to be examined and evaluated by 
physicians at least twice during the prenatal period and 
on admission in labor and divided into normal and “at 
risk” categories. Midwives were responsible for the 
prenatal care of all normal pregnancies. Patients with 
problems developing during the prenatal period were 
referred for medical assessment and, if necessary, for 
continued medical supervision. 

2. Normal patients were monitored and delivered in 
a single unit designed to provide privacy compatible 
with the home environment and which could allow for 
every obstetric contingency other than cesarean sec- 
tion. The deliveries were conducted by either midwives 
or physicians, depending upon the patients pref- 
erence. " 

3. To ensure a personalized approach without com- 
promising reliability, every woman's labor was moni- 
tored by midwives trained to adapt to clinical practice 
the principles established by electronic monitoring.” 

4. Any deviation from normal was assessed by a 
physician and the patient's subsequent mandgement 


based upon accepted modern-day obstetric practice.. 
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This included all "at risk" patients from the time of 
their admission. 


Prenatal screening 


The benefits of prenatal care are well established and 
are not germane to the present discussion, but a few 
points integral to the overall health care program de- 
serve emphasis. High-risk factors vary with the popu- 
lation group being treated (private versus indigent 
subjects) and will determine, in large measure, the 
likelihood and type of obstetric abnormality. Some of 
the more frequent problems encountered are inherent 
factors such as pelvic contracture, nonobstetric compli- 
cations such as severe anemia, diabetes, and renal and 
cardiac disease, and obstetric complications such as in- 
trauterine growth retardation, pregnancy-induced hy- 
pertension, and a previous obstetric history of repeated 
fetal loss. Great care was taken to explain the signif- 
icance of a particular complication to the patients con- 
cerned, and the need for specific and close medical/ 
midwife supesvision throughout pregnancy and labor 
was emphasized. 

Toensure continuity of the patient's care and to per- 
spnalize institution practice, the patient was seen by the 
same medical team at each prenatal visit. Specific 
obstetric "at risk" factors were clearly annotated on the 
patient's chart. “At risk" cards, briefly identifying the 
patient's salient prenatal features and designed for 
presentation by the patient on admission to labor and 
delivery, were also advocated. These cards facilitate the 
assessment and management of patients who present at 
times when their regular prenatal records are not 
readily available. They also serve to remind the patient 
that they are subject to certain "at risk" factors and that 
close medical surveillance of their prenatal and in- 
trapartum course is both necessary and advisable. 


Unit design 

Each delivery unit was completely self-contained and 
designed to meet the needs for most obstetric proce- 
dures. Rooms were bright and airy and allowed for free 
movement around the bed by as many as two or three 
additional attendants. The walls and drapes were in 
attractive colors, the object being to allay fear and ap- 
prehension and to instill an atmosphere of positiveness 
and cheerfulness. Each bed had a unit equipped with a 
three-channel radio for selected programs and a two- 
way address system that communicated with a central 
nurse's station; patients were thus able to talk to a 
member of the nursing staff at the push of a button. 

Piped oxygen and suction outlets were situated be- 
hind the patient's bed. The beds were not ideal but did 
serve two important and basic functions, namely, they 
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were comfortable and wide enough for the patient to 
move freely without fear of falling off and the bottom 
half of the bed could be disarticulated to allow for 
obstetric stirrups to be secured in the upper portion. 
However, they lacked the ability to be placed into the 
head-down and lateral tilt positions and did not 
provide for adequate back support—essential features 
of any obstetric bed. Suitable adaptable obstetric beds 
are now available.? 

lo avoid the appearance of a surgical unit, the 
equipment required for the delivery was kept in pre- 
packed sterile containers and stored in cupboards 
situated outside the SUDS room. This included selec- 


tions of prepacked obstetric forceps, vaccuum extrac-* 


tors, suturing equipment, and additional instruments 
and linen. 

A mobile plug-in operating room light was used in 
preference to a permanent fixature. This provided an 
efficient source of light and was moved into the deliv- 
ery area only when needed. This saved floor space and 
helped to avoid a "surgical" atmosphere. 

A small area of the room was curtained off for a wash 
basin with elbow-operated faucets and an infant resus- 
citation unit. The latter was attached to the wall with a 
special overhead light and included an adjustable an- 
gled table top (for easier intubation and resuscitation) 
and shelves for necessary equipment such as laryngo- 
scopes, sterile disposable endotracheal catheters, glu- 
cose and sodium bicarbonate solutions, etc. By drawing 
the curtains the physician could thus attend to the baby 
out of view but within easy access of the patient. 

Most obstetric procedures were performed with lecal 
or epidural analgesia, but facilities for general ames- 
thesia were available. 

A list of essential equipment was maintained in each 
room and was checked by the nursing staff twice daily. 
The general anesthetic equipment was checked daily. 

Ihe SUDS rooms thus served as the patient's (and 
accompanying husband's) own private "bedroom" for 
the entire duration of labor and the immediate puer- 
perium. 


Delivery with the SUDS 


Details regarding the principles and practice of utiliz- 
ing midwives for the monitoring of labor have been 
discussed elsewhere.? In brief, all patients were exam- 
ined on admission and if no abnormal features were 
found were designated for normal delivery. One pu- 
pil midwife was allocated to two patients, with a 
trained midwife supervising approximately four pa- 
tients. When the patient was left unattended, she could 
communicate with the duty room via the bedside two- 
way address system. The patients had fetal heart rates 
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Fig. 1. Labor observation chart. This allows for continuous assessment of fetal and maternal well- 
being and progress of labor. Patient's obstetric status is classified as “normal” or “at risk.” Type of "at 
risk” factor annotated in space provided. 


and patterns (before, during, and after contractions) 
auscultated and uterine contraction characteristics re- 
corded every 15 minutes; maternal vital signs were 
noted every half hour, and cervical dilatation was as- 
sessed by pelvic examination every two to four hours. 
All observations were plotted on a labor monitoring 
graph and retained by the patient's bedside (Fig. 1). 
The maternal and fetal responses and progress of labor 
could thus be assessed by simply scanning these graphic 
recordings. Deviations from normal were readily de- 
tected and appropriate corrective measures were 
introduced. A closely supervised but personal and 
human relationsaip was thus maintained. 

Patients were allowed to ambulate in early labor until 
they reached a cervical dilatation of 6 cm. or until the 
membranes broke. They were then encouraged to sit 
up in bed (rather than to lie supine) with the backs of 
the patients at a 45? angle to the horizontal until full 
dilatation was reached. The type of beds used was not 
ideal (see above? but did allow for easy access to the 
perineum and the performance of any obstetric proce- 
dure other than cesarean section. A modified squatting 
position has since been found to facilitate bearing down 
efforts and is now the preferred position! (Fig. 2). 


The delivery of normal patients was conducted by 
either the midwife or the patient's personal physician. 
Close vigilance of the patient and fetus was maintained 
during the second stage of labor; at the first detection 
of an abnormality, medical help was immediately 
sought. By the same token, our trained midwives were 
often able to intercede in the unexpected delivery of 
private patients before the physician's arrival. The 
labor/delivery unit had 24 hour coverage by the resi- 
dent medical staff. 

Intravenous infusions were not routinely required. 
The patients were, however, restricted to the sucking 
of hard glucose candy (as a source of calories) and 
bland fluids. Potential "at risk" patients (for example, 
grand multiparous patients) had intravenous lines se- 
cured by insertion of heparinized "butterfly" needles; 
this did not impegle mobility but allowed for immediate 
intravenous infusion if necessary. Deliveries were con- 
ducted in the routine fashion. 

The patient was offered tea or coffee after she had 
been bathed and the baby taken to the nursery. 
Postpartum observations were recorded for two hours 
and the patient was then discharged to the postpartum 
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labor. 


Table Il. A comparison of the perinatal mortality rate 
and surgical interference before and subsequent to 
the introduction of the SUDS system* 





Perinatal deaths 35.6 212 37.7 
(No./1,000 live 
births) 

Surgical proce- 7.6 17.6 


durest (96) 





*Introduced in 1970. 


* Indicated forceps, vacuum extractions, and cesarean sec- 
tions. 


High-risk and assisted deliveries 

The medical staff, with the cooperative involvement 
of the midwives, supervised and conducted the labor 
and delivery of all high-risk pregnancies and inter- 
vened in "normal" deliveries in which an unexpect- 
ed complication had developed. Active participation 
(judged by some to be aggressive) by the medical staff 
was encouraged, as it was felt that early correction and 
management of dysfunctional labor, dystocia, etc., 
would result in improved perinatal survival. This has 
been experienced by others? and appeared to be the 
case in our own unit, as illustrated by the results in 
Table I. Thus, the perinatal mortality rate was reduced 
by 37.7 per cent during the five-year study period, 
while the rate of surgical intervention—indicated for- 
ceps, vacuum extractions, and cesarean section—rose 
from 7.6 to 17.6 per cent. The SUDS was introduced in 
1970; prior to this time a “traditional” approach was 
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Fig. 2. Modified squatting position to maximize bearing-down efforts during the second stage of 


practiced, the labors being supervised in the main by 
midwives, without the stricter guidelines and system 
laid down by the SUDS concept. Full-time medical staff 
was employed, but they, in turn, were not as closely 
supervised by full-time attending physicians. No single 
feature of the four SUDS principles could explain the 
improved rate of survival; the improved results were 
probably due to a combination of factors. It should be 
noted that under the SUDS system about 60 to 70 of all 
spontaneous vaginal deliveries were still conducted by 
the midwifery staff. 


Advantages of SUDS 


Distinct advantages accrued to both the patients and 
the medical staff. 

Patients. The patients received care in an attractive 
atmosphere, free of the tension usually found in 
present-day labor and delivery suites. The music, re- 
ferred to previously, was found to set the tone and help 
relax the patients (and the staff). There were two not- 
able advantages: (1) The privacy of a SUDS unit al- 
lowed for the presence of the husband without the dis- 
ruptive effect of other patients and/or their visitors; (9) 
the patients did not "watch the clock," anticipating 
their transfer from the first-stage room to the delivery 
room. Patients were comforted by the absence of elec- 
tronic monitoring devices and surgical apparatus yet 
were secure in the knowledge that immediate medical 
intervention was readily available if necessary. In short, 
the patients were allowed to experience a natural 
childbirth in the full meaning of the term, without ex- 
posing themselves or their babies to unnecessary risks. 

Physicians midwives. The SUDS system allows pa- 
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Fig. 3. Basic floor plan of the SUDS figure-of-eight uniflow delivery system. Patient "traffic" is 
unélirectional; this allows for easier control of semisterile and aseptic areas. Physician and midwife 
supervisec areas for separate but co-operative participation in overall patient care. 


tients to have a nsturalckildbirth within the confines of 
a fully equipped obstetri- unit, with the additional as- 
surance that the progress of labor and well-being of 
both fetus and mother can be closely supervised by 
trained personnel. Practical advantages to this method 
included, for example. the avoidance of having to de- 
cide when to traasfer the patient to the delivery room, 
with the complet elimination of “passage” and unpre- 
pared bed deliveries, and the utilization of one room 
and one bed with considerable saving of both linen and 
labor in setting p and maintaining the delivery area. 
Although the patients were not routinely managed 
wih intravenous infusions, etc., the latter, together 
with any other cbstetric procedure (for example, fetal 
scalp sampling), were readily available within each in- 
dividual unit. Separation of the labor room population 
into normal and “at risk" groups allowed the physicians 
to concentrate cn the la:ter category, with the knowl- 
edge that the sormal patients were being well su- 
pervised and that help would be requested when, and 
if, the need arose. 


Practicality o* SUDS 


The SUDS system of hospital delivery is not experi- 
mental. It has been proved to work to the physical and 


psychological satisfaction of both the patient and hospi- 
tal staff without compromising the fetal outcome. The 
practicality of introducing SUDS systems will vary from 
unit to unit and will involve two main factors: cost and 
the employment of suitably trained personnel. The 
main cost factor concerns the reconstruction and al- 
terauon of the labor and delivery area into separate 
subunits. This obviously would be modified to the 
needs of a particular institution. A suggested design is 
the “uniflow” figure-of-eight pattern illustrated in Fig. 
3. This incorporates two centralized nursing stations, 
one to serve the delivery area and the other an operat- 
ing room/intensive care section. It thus separates the 
concentrated and intense activity of a surgical area 
from the quieter and less active natural childbirth sec- 
tion. The number of separate SUDS rooms and their 
allocation into normal and high-risk categories will de- 


pend on the ratjo of high-risk to normal patients. All 


SUDS rooms should have facilities for electronic 
monitoring. | 

The SUDS concept relies heavily on nurse-obstetri- 
cians (midwives). An alternative would be to train 
monitrixes* who would be able to monitor effectively 
the patient's progress in labor and provide the con- 
tinuity of human care. This should be an interim mea- 


TERED IE TT a ii Te i. an 
- * p : d . . T 
* 1 P , e 


> PATIENT . 








894 Notelovitz 


sure, however, as monitrixes are not able to function in 
obstetric emergencies when the help of medical staff is 
not immediately available; it is in these unexpected cir- 


‘cumstances that trained hands are able to deal with 


situations (for example, shoulder dystocia) that would 
otherwise signal the death of or irreparable damage to 
the fetus. 

Although an additional financial investment may be 
needed initially, the public support that such units are 
bound to attract would soon increase their popularity 
and enhance profitability. A further pertinent point is 
that a substantial proportion of the staff in teaching 
units will be composed of student midwives, who, as 
students in training, will command a lower salary 
commensurate with their contribution to the overall 
workload. 

Concern was initially expressed by some of the senior 
personnel at Addington Hospital that the SUDS system 
would not permit adequate opportunity for the teach- 
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ing of midwives, medical students, and resident staff. 
This fear proved to be unfounded. Adequate clinical 
experience was obtained by each participant in the 
medical team by closely supervising the allocation of 
every patient to a certain member of that team, de- 
pending upon the patient's clinical condition and 
classification. A unified and true "team spirit" was thus 
engendered. 


Comment 


It is a basic tenant of modern obstetric care that every 
fetus has the right to be well born. By the same token, 
the physical and emotional well-being and rights of the 
mother need to be considered. The solution is to define 
a health care/delivery system that can meet these two 
basic demands. SUDS allows for a natural and per- 
sonalized childbirth experience within the safe confines 
of a modern obstetric unit. It is thus appropriate to the 
needs and rights of both mother and child. 


4. Notelovitz, M.: Unpublished data. 
5. Studd, J.: The partographic control of labor, Clin. Obstet. 
Gynecol. 2: 127, 1975. 
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Antepartum fetal heart rate testing: 


The nonstress test 
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Antepartum assessment of fetal well being relies heavily on the observation of FHR. Fetal stress 
testing was introduced in the early 1970's in an attempt to define the fetus at risk. The stress factor 
most widely used has been uterine contractions, which isolate the fetus from its oxygen supply, and 
in the compromised fetus would be anticipated to provoke late decelerations in the FHR. Although 
the contraction stress test or “oxytocin challenge test" is useful in evaluating fetal condition, it is 
time consuming, not easily quantitatable or repeatable, and many times difficult to interpret. An 
attracsive alternate approach of antepartum FHR testing (AFHRT) is the “nonstress” test. The 


positive experience of European investigators has led to interest in this method of fetal assessment 


in North America. Investigation from the literature contrasting the "stress" versus "nonstress" 
methods is discussed and observations derived from 2 year experience at LAC/USC Medical Center 
are presented. A protocol for AFHRT currently being evaluated clinically is presented. (AM. J. e Y 


OBSTET. GYNECOL. 132: 895, 1978.) 


FEW QUEST:ONS are more perplexing in the antepar- 
tum management of high-risk pregnancy than that of 
when to intervene for fetal reasons, or whether to in- 
tervene at al. Presently, the primary clinical methods 
of direct fetal assessment during the antepartum peri- 
od are antepartum fetal heart rate testing (AFHRT) 
and ultrasonic evaluation. Other tests of fetal well be- 
ing, such as estriol determinations and human placen- 
tal lactogen (HPL) levels, may be dramatically affected 
by maternal influences. 

With the development and clinical availability of ex- 
ternal FHR monitoring equipment, renewed interest 
arose in the antepartum application of this technique in 
an attempt tc better cefine antepartum fetal condition. 
An original attempt :n AFHRT by Hon and Wohlge- 
muth! had atilized the fetal electrocardiogram ob- 
tained from the maternal abdominal wall and the fetal 
stress test insposec. by maternal exercise. During the 
mid-1960's, "HR monitoring observations during the 
intrapartum period had elucidated the pathophysiol- 
ogy and the mechanism provoking FHR patterns such 
as late deceleration. In the United States, antepartum 
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. 
tests were designed to simulate the uterine activity of 
labor and evaluate the FHR response, such as late de- 
celeration in the compromised fetus. This approach 
formed the basis for contraction stress testing (CST) 
and thus the CST utilizing oxytocin to induce contrac- 
tions, or the “oxytocin challenge test" (OCT), became 
widely used clinically.? In contrast, European studies of 
Hammacher? focused primarily on the FHR charac- 
teristics in those patients with no exogenous stress fac- 
tors imposed. Specific attention was directed toward 
the FHR response associated with spontaneous uterine 
contractions, fetal movements, and a "silent pattern" 
(<5 b.p.m.) or smooth FHR. In addition, Hammacher? 
advised that "an acoustic or mechanical stimulus" 
should be used when the fetus exhibited a "silent" or 
"narrowed undulatory pattern" (5 to 10 b.p.m.) “to in- 
sure that the fetus is not asleep." Kubli utilized a com- 
bined approach with a “pathologic test" being defined 
as the observation of one or more of the following: (1) 
late decelerations, (2) persistent baseline tachycardia, 
and (3) loss of normal beat-to-beat fluctuations. Kubli, 
Kaeser, and Kinselman* utilized oxytocin when spon; 


taneous uterine contractions were inadequate and also * 


advised other means of fetal assessment (1.e., estriols, 
ultrasound, amnioscopy) in order to better define the 
significance of a “pathologic FHR” test. 

The use of the CST in North America has intro- 
duced many practical problems. The test? has con- 
traindications, it is at times difficult to interpret, the 
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stress factor is highly variable, and the CST requires an 
average time of 1⁄2 hours to perform. A legitimate in- 
terest was thus raised regarding the applicability of the 
"nonstress test" (NST) and a number of reports have 
begun to appear regarding studies in this area. 

Lee, DiLoreto, and O'Lane? stated the importance of 
fetal movements associated with FHR acceleration and 
introduced the term "fetal activity acceleration deter- 
mination" (FAD). The relationship of this test to the 
OCT was studied, and Lee, DiLoreto, and Logrand® 
concluded that a “positive FAD” precluded the need to 
perform a CST. The description of this test approach 
lacked precise definition; such as “three to four” accel- 
erations are required for a positive FAD, but no 
definition of the magnitude of acceleration or time in 
which they must occur is specified. Likewise, the advice 
to manipulate the “negative FAD” patient is undefined. 
e Trierweiler, Freeman and James’ retrospectively re- 
viewed the baseline FHR prior to the performance of 
OCT's. In 255 OCT's they found that the occurrence 
of FHR accelefations >20 b.p.m. “presumably associ- 
ated with fetal movements" and baseline FHR variabil- 
ity >20 b.p.m. correlated with a negative OCT. Prob- 
lems with this approach include: There was a short 
period of baseline observation (Z5 minutes), the num- 
ber of accelerations observed in a given time period was 
undefined, and the incidence of suspicious or positive 
OCT's was unusually high. In this type of study, which 
retrospectively evaluated factors such as (1) variability 
and (2) accelerations, one wonders what subjective 
influence these factors may have played in the original 
interpretation of the OCT. 

Fox, Steinbrecher, and Ripton* performed a pro- 
spective study in 209 patients, relating FHR accelera- 
tions during the CST and outcome. There was an in- 
creased perinatal morbidity found in fetuses who failed 
to exhibit accelerations. This finding applied to both 
the positive and negative OCT's. An unusual aspect of 
this study is the very high incidence of inadequate 
studies. 

Rochard and colleagues? reported on 125 patients, 
50 of whom were Rh isoimmunized. Their approach 
was based on "nonstressed" observations of baseline 
FHR variability and accelerations associated with fetal 
movements. They monitored patients for a minimum 
time of 30 minutes with a "stable FHR of 120 to 160" 
and introduced the following terminology regarding 
antepartum FHR patterns: (1) reactive: variability 6 
b.p.m. accelerations with fetal movement; (2) nonreac- 
tive: variability «6 b.p.m., no accelerations with fetal 
movements; (3) sinusoidal: variability <2 b.p.m., fre- 
quency 2 to 5 oscillations per minute with an amplitude 


‘of 5 to 10 b.p.m.; (4) combined: varying combinations 


-of reactive and nonreactive heart rate patterns. They 
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noted good neonatal outcome in those patients in the 
reactive pattern group. All patients in the nonreactive 
group exhibited neonatal morbidity or death. All of the 
patients with a sinusoidal pattern were severely isoim- 
munized: 50% had perinatal deaths and and 40% had a 
poor neonatal outcome. The combined pattern group 
exhibited various outcomes, with bad newborn condi- 
tion correlating with the percentage of the “nonreac- 
tive” pattern observed. This study consisted of a very 
atypical study population and failed to clearly define 
the magnitude of FHR accelerations or the number of 
those required in a specific time period. Likewise, the 
criteria established regarding the observation of FHR 
variability were unrealistic, with external monitoring 
methods. 

Farahani and Fenton” evaluated the magnitude of 
FHR accelerations observed both before and during 
the OCT. All patients with negative OCT's were ob- 
served to have had associated FHR accelerations. 
Patients with positive OCT's had minimal or no accel- 
erations. This study also lacked the specific criteria re- 
garding the incidence of accelerations, although it 
classified degrees of acceleration. 

European authors such as Tushuizen, Stoot, and 
Ubachs,"' Visser and Huisies,'!* and Flynn and Kelly’? 
have continued to evaluate the approach of “non- 
stressed” and “unstressed” cardiotocography. They 
concluded that the “normal cardiotocogram” correlates 
well with good outcome. 

Review of the reported studies reveals a consistent 
relationship of good outcome in association with FHR 
accelerations. There is a glaring lack of clearly stated 
criteria as one seeks to apply these testing methods. 
Likewise, the terminology is nonuniform and confus- 
ing. As an example, the positive "FAD" denotes a 
"good or normal” fetal state, whereas the positive OCT, 
a widely used term, conjures up an ominous fetal state. 
Furthermore, as one evaluates terms such as the “non- 
reactive" test, one might ask, "nonreactive to what?" 
Should the unstimulated or "sleeping" fetus who ex- 
hibits a "nonreactive" pattern be considered abnormal? 


Methods 


Clinical experience employing the "nonstressed" ap- 
proach of AFHRT at the Women's Hospital of Los 
Angeles County-University of Southern California 
Medical Center began in May, 1975. Patients were re- 
ferred for testing from the outpatient clinic and the 
inpatient antepartum ward. Diagnoses included pro- 
longed pregnancy, diabetes mellitus, hypertensive dis- 
orders, abnormal estriol determinations, suspected in- 
trauterine growth retardation, previous stillbirth, and a 
number of miscellaneous conditions. Testing was gen- 
erally started at a gestational age of 34 weeks, at which 
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üme intervention for a jeopardized fetus would be 
considered. Testing occurred in a room used only for 
AFHRT and was done by specially trained nurses. Ex- 
ternal FHR techniques were employed: an initial at- 


tempt used the phonocardiograph microphone* con- 


nected to a standard fetal monitor? and, if inadequate 
FHR was obtaimed, an ultrasound method was used. 
An external tocedynamometer was also placed for ob- 
servation of uterine activity and fetal movements. The 
presence cf fetal movement was confirmed by the 
mother and/or examining nurse. 

The patients were tested in the semi-Fowler position 
to minimize supine hypotension and the blood 
pressure was taxen at 10 minute intervals to avoid this 
as a cause for an abnormal test. The test procedure 
involved observation of FHR for an initial period of 20 
minutes. Test imterpretation followed new protocol de- 
veloped by Martin and Schifrin,!* with a systematic ap- 
proach to evaluating both nonstress (NST) and con- 
traction stress tests (CST) with precisely defined 
criteria. The terminology employed was similar to that 
of Rochard, but with significant additions regarding 
the degree of FHR change required to qualify as an 
acceleration and the specific number required in a 
given time period. 


l. Reactive pattern: minimal recording time 20 
minutes 
a. Baselime FHR 120 to 150 b.p.m. 
b. Baselime variability >10 b.p.m. ) 
c. Accelerations with fetal movements (five in 20 
minutes) 
2. Nonreactve pattern: minimal recording time 40 
minutes 
a. Stable baseline FHR pattern 120 to 150 b.p.m. 
b. Baseline variability <10 b.p.m. 
c. No acselerations with fetal movements (fewer 
than fwe in 20 minutes) 
3. Sinusoidal pattern 
a. Nonreactive pattern, plus 
b. Periodic oscillations superimposed 
4. Combined pattern 
a. Gombmations of reactive and nonreactive pat- 
terns 
5. Unsatisfactory: adequate FHR data not ob- 
tainable. 


To qualify as an acceleration, the FHR rise had to 
achieve 15 b.p.m. or more above the baseline FHR 


*Modified Corometrics FMS 101A with Toiutsu mi- 
crophone and manual gain control. 

,'FMS 101B, Coremetrics Medical Systems, Wallingford, 
Connecticut, arri HP8030A, Hewlett-Packard, Waltham, Mas- 
sachusetts. 
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ANTEPARTUM FETAL HEART RATE TESTING 
LAC/USC May 1975—April 1977 


NON STRESS TEST 
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RETEST 24 HRS. 


Fig. 1. The working scheme utilized during the study period is 
depicted. 


FURTHER EVAL. 





ANTEPARTUM FETAL HEART RATE TESTING 
LAC/USC July 1977 
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negative 
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Fig. 2. The current scheme for AFHRT which is being clini- 
cally evaluated incorporates a stimulus and, in addition, when 
criteria for a "reactive pattern" are met during the CST, the 
patient is retested in 1 week. 


level. A reactive test required that five accelerations 
with fetal movement be observed in a 90 minute 
period. Failure to reach these criteria was then called 
nonreactive. However, to be classified as nonreactive, 
the fetus was observed for an additional 20 minutes, or 
a total of 40 minutes, in order to reduce the possible 
influence of "rest-activity cycles" or "sleep" patterns. 
Patients with a nonreactive pattern underwent a CST 
as shown in Fig. 1, which outlines the management 
scheme. A reactive test or a negative CST (“normal 
tests") were repeated at weekly intervals on the basis of 
previous experience, which showed a very low inci- 
dence of fetal death occurring within a week of a 
“normal” test. 

Early experience with the new protocol led to the 
elimination of the combined pattern category. FHR 
variability evaluation was dropped as a quantitatable 
factor and FHR level (i.e., > 150 b.p.m.) did not enter’ 
into the tests’ determination. The NST was classified as 
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ing in contrast to t 


routine use of the CST. The nonreactive NST in 302 
patients delivering within a week was evaluated in an 


which resulted in much time sav 


to the last test, which revealed a significant difference 
between the reactive test (10/1,000) and nonreactive 


(33/1,000) NST. A negative CST following a nonreac- 
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attempt to better define this group. The specific num- 
ber (0, 1, 2, 3, 4) of aecelerations in the 20 minute time 
period was evaluated in relationship to the following: 
(1) CST outcome, (2: Apgar scores, and (3) perinatal 
deaths. The only positive finding was that “abnormal” 
CST's occurred only in patients who had only one or no 
accelerations. Thus, positive or equivocal CST's were 
not encountered in patients exhibiting two or more ac- 
celerations. Using a retrospective reclassification would 
diminish the nonreactive group, thus the need for 
CST's by approximately 25%. 

Another observation made in the nonreactive group 
involved the occurremce of accelerations while prep- 
arations were being made to do a CST with oxytocin. 
All “abnorma!” CST'5 occurred in patients who re- 
mained nonreactive or, in other words, the presence of 
a "reactive" pattern wzs associated with negative CST's. 
Thus, this fomm of fetal "stimulation" and an evoked 
"reactive" test was associated with "normal" CST's. The 
sinusoidal pattern was encountered only three times, 
and was associated with patients who were Rh isoim- 
munized in two cases. 

Based on this information, a new AFHRT protocol 
to be tested clinically was begun on July 1, 1977. The 
basic technique for performance of the NST and CST 
remained unchanged. A test is defined as reactive if 
there are two accelerations (>15 b.p.m. and lasting 15 
seconds or more) in a 20 minute observation period. A 
minimum of 19, or a maximum of 40 minutes are ob- 
served in the NST. Reactive tests are repeated in 1 
week. A test is called nonreactive if there are not two 
acceptable accelerations in either of the two 20 minute 
observation periods. Subprotocols are used to investi- 
gate various forms of stimulation at the end of the first 
nonreactive 26 minutes. A nonreactive NST is fol- 
lowed, if mot contraindicated, by a CST. CST’s are in- 
terpreted as previously described. Negative CST's are 
repeated in 1 week. Positive CST's are managed in ac- 
cordance with the clinical situation. In addition, those 
fetuses becoming reactive (i.e., two accelerations >15 
5.p.m. lasting 15 seconds or more in 20 minutes) dur- 
ing the CST are reported as reactive, and the CST is 
terminated. Following the conclusion of either a NST 
or CST, fundal pressure is applied in search of variable 
deceleration. An abnormal FHR response raises the 
question of a vulnerable cord and oligohydramnios and 
"urther clinical consideration should be given. 

The currently used working scheme is presented in 
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Fig. 2. It should be emphasized that this approach is 
being clinically evaluated. It would appear to be a not 
unreasonable proposal, based on our previous experi- 


ences with AFHRT. The term “nonreactive NST” takes 


on a more appropriate meaning, since all fetuses are 
“stimulated” if they are “nonreactive” during the initial 
20 minute observation period. As stated in 1969 by 
Hammacher, stimuli could take the form of (1) fetal 
manipulation or (2) sound stimuli or factors such as 
light, or yet undefined approaches. These will hope- 
fully simplify testing and yet better differentiate the 
normal from the abnormal fetus. 

An instructive case is shown in Fig. 3, which was 
made in a 38-year-old para 2 with "post dates" at 44 
weeks. Panels 4 and B demonstrate a nonreactive pat- 
tern. Close scrutiny of the FHR in the top portion sug- 
gests late deceleration occurring during spontaneously 
occurring uterine contractions (positive or equivocal 
CST). Gentle manipulation of the uterine fundus oc- 
curs at the right side of panel B. The FHR seen in the 
subsequent bottom panel is clearly a reactive 'pattern. 
The patient was admitted 3 days later in active labor; 
there were no FHR abnormalities during labor and an 
appropriate-for-gestational-age infant was delivered 
with Apgar scores of 9 and 9. 

The predictability and role of AFHRT will remain 
unclear until more comprehensive sequential fetal 
evaluation occurs. All current studies lack comprehen- 
sive data regarding the effects of the oft-critical in- 
trapartum period. In addition, it is likely that improved 
instrumentation will greatly enhance the quality. of 
FHR data. Likewise, combined techniques will further 
define the relationship of fetal movements and FHR 
responses. Other biophysical measurements which 
hold promise will include fetal breathing movements'® 
and electromechanical interval (i.e., PEP) measure- 
ment.'’ Likewise, a new exploration of stress tests, such 
as the influence of maternal exercise, may prove more 
predictive than the CST. This approach seems logical, 
since it is indeed the recurring fetal stress encountered 
in the daily activities of the mother. 

In summary, AFHRT remains the primary means of 
assessing fetal well being. The introduction of the NST 
approach combined with fetal stimulation should ex- 
pand the clinical application. The predictability of this 
approach remains to be tested and the future direction 
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of antepartum fetal assessment may likely combine sev- ' - 


eral techniques. 





REFERENCES 


|. Hon, E. H., and Wohlgemuth, R.: The electronic evalua- 
* tion of fetal heart rate. IV. The effect of maternal exer- 
cise, AM. J. OBSTET. GYNECOL. 81:361, 1961. 


2. Ray, M., Freeman, R. K., Pine, S., and Hesselgesser, R.: 
Clinical experience with the oxytocin challenge test, AM. 
J. OBSTET. GYNECOL. 114:1, 1972. . 
3. Hammacher, K.: The clinical significance of cardiotocog- 


753 


a" ar tla 


900 Evertson and Paul 


raphy. in Huntingford, P. S., Huter, E. A., and Saling, E., 
editors: Perinatal Medicine, New York, 1969, Academic 
Press, Inc., pp. 80-93. 


. Kubli, F. W., Kaeser, O., and Kinselman, M.: Diagnostic 


management of chronic placental insufficiency, in Pecile, 
A., and Finzi, C., editors: The Foeto-Placental Unit, 
Amsterdam, 1969, Exerpta Medical Foundation, pp. 
323-339. 


. Lee, C., DeLoreto, P., and O' Lane, J.: A study of fetal 


heart rate acceleration patterns, Obstet. Gynecol. 45:142, 
1975. 


. Lee, C. Y., DiLoreto, P. C., and Logrand, B.: Fetal activity 


acceleration determination for the evaluation of fetal re- 
serve, Obstet. Gynecol. 48:19, 1976. 


. Trierweiler, M. W., Freeman, R. K., and James, J.: 


Baseline fetal heart rate characteristics as an indicator of 
fetal status during the antepartum period, Am. J. OBSTET. 
GYNECOL. 125:618, 1976. 


. Fox, H. E., Steinbrecher, M., and Ripton, B.: Antepartum 


fetal heart rate and uterine activity studies, AM. J. 
OBSTET. GYNECOL. 126:61, 1977. 


. Rochard, F., Schifrin, B. S., Goupil, F., LeGrad, H., Blot- 


tiere, J., and Sureau, C.: Nonstressed fetal heart rate 
monitoring in the antepartum period, AM. J. OBSTET. 


GYNECOL. 126:699, 1976. 


Information for authors 


rx ER ATES IS LPR j O AT. Ev 
xp L ; n i sa t eT T 


11. 


12. 





PCT UTE PRE 


ro Oe eer rey ce 


. December 15, 1978 
Am. J. Obstet. Gynecol. 


. Farahani, G., and Fenton, A. N.: Fetal heart rate acceler- 


ation in relation to the oxytocin challenge test, Obstet. 
Gynecol. 49:163, 1977. 

Tushuizen, P. B. Th., Stoot, J. E. G. M., and Ubachs, 
J. M. H.: Clinical experience in nonstressed antepartum 
cardiotocography, AM. J. OBSTET. GYNECOL. 128:507, 
1977. 

Visser, G. H. A., and Huisies, H. J.: Diagnostic value of 
the unstressed antepartum cardiotocogram, Br. J. Obstet. 
Gynaecol. 54:321, 1977. 


. Flynn, A. M., and Kelly, J.: Evaluation of fetal well being 


by antepartum fetal well being by antepartum fetal heart 
monitoring Br. Med. J. 1:936, 1977. 


. Martin, C. B., Jr., and Schifrin, B. S.: Prenatal fetal 


monitoring, Chap. 12, in Aladjem, S., and Brown, A. K., 
editors: Perinatal Intensive Care, St. Louis, 1977, The 
C. V. Mosby Co., pp. 155-173. 


. Timor-Tritsch, I., Zador, I., Hertz, R. H., and Rosen, 


M. G.: Classification of human fetal movement, Am. J. 
OBSTET. GYNECOL. 126:70, 1976. 


. Boddy, K., and Mantell, C. D.: Observation of fetal 


breathing movements transmitted through the maternal 
abdominal wall, Lancet 2:1219, 1972. 


. Murata, Y., and Martin, C. B., Jr.: Systolic time intervals 


of the fetal cardiac cycle, Obstet. Gynecol. 44:224, 1974. 


Most of the provision$ of the Copyright Act of 1976 became effective on January 1, 
1978. Therefore, all manuscripts must be accompanied by the following written state- 
ment, signed by one author: "The undersigned author transfers all copyright ownership 


of the manuscript (title of article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article is original, is not under 
consideration by another journal, and has not been previously published. I sign for and 
accept responsibility for releasing this material on behalf of any and all co-authors.” 
Authors will be consulted, when possible, regarding republication of their material. ° 





J . 


Classic pages in 


OBSTETRICS AND 
GYNECOLOGY 
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A compendium of the theory and practice of 
A midwifery, containing practical instructions for the 
management of women during pregnancy, in labour, 
r and in child-bed; calculated to correct the errors and 
to improve the practice of midwives; as well as to F 
serve as an introduction to the study of this art, for 





. . e 
students and young practitioners 
SAMUEL BARD ) 
New York,:Collins © Perkins, 1808 
Of the Female Pelvis and itè Contenis. 32 
PLATE Uf. mensions are in a well-formed pelvis, from side to 
` : x A Ac mt l side, from five to five and a quarter inches, and from 
Suferon pening af ihe Bal. pubes to sacrum fiom four to four and a quarter 
; inches on the skeleton, when divested of the flesh and 
membranes, which in the living subject cover the 
hones and lessen these dimensions about one inch; 
but with a lining which will yield considerably to 
pressure. This lining, likewise, is not of equal thick- 
ness in all parts, but so much thicker at the sides F 2 
F 2, as to render that diameter of the brim in the liv- 
ing subject somewhat less than the diagonal from G 
to G. 
PLATE MI 
Lateral View of the Pelvis. 
l FF FF F the brim of the pelvis. 
V 1 €, direct and shortest diameter. 
F2F2,transverse or longest diameter in the skeleton. 
G G, diagonal or longest diameter in the living 
subject. s 4 
H 1 H 1, sharp processes of the ischia. ux 
13. This plate exhibits a view of the pelvis, so — 
placed as to look more immediately through the brim 3 
from above, by which its shape and dimensions, toge- — | y 
ther with the parts of each bone which form it, are more 4 , 
casily and distinctly seen. Its shape is nearly oval, 3 . 
° longest from side to side from F2 to F 2, and nar- 5 
rower from pubes to sacrum from F ! to C, Its di- 4 
E 
America's first txtbook of obstetrics appeared in the quently in the course of my practice, and particularly 
early nineteenth century. From its title some have in- since my residence in the country, had occasion to ob- 
férred that Barc's work was simply another midwives’ serve how much our midwives stand in need of in-. 
manual, for he wrote tm the introduction: “Having fre- struction, and how incapable most of them are... to d 
‘ 
e 0002-9378/78/240901--02$0€ 20/0 © 1978 The C. V. Mosby Co. 901 *: 
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derive it from books of science, and systems of mid- 
wifery; I have thought that a concise, cheap book, con- 
taining a set of plain but correct directions for their 
7 - ` practice in natural labours, . . . would prove a useful 
work." He expressed a philosophy that might be 
adopted by all obstetric teachers: “. . . it has been my 
object to be useful, rather than to appear learned; to 
«say nothing but what is absolutely necessary and easily 
understood; and to detail such facts and observations, 
as have been long known, and have received the stamp 
of time and experience. . . ." Later he included medical 
students and physicians among those who required in- 
struction, noting that he had given additional informa- 
üon "...with a view to render the work accept- 
able . . . as an introduction to the theory and practice of 
their art; and to furnish them in one small volume, and 
at little expense, with copies of the most useful plates, 
which are to be procured only by the purchase of many 
expensive works.” In concluding his rather lengthy in- 
4roduction, Bard admonished "every young person en- 
gaging in the study of midwifery, not to trust wholly to 
the information he may derive from books, in an art, in 
which so muclt depends on that which is to be obtained 
only from practice. . . ." Anticipating our present sys- 
tem of postgraduate specialty training, Bard advised 
the student “. . . to spend at least one or two seasons, 
under the professor of this branch of medical learning, 
at one of the colleges . . . where he may have an oppor- 
tunity to add experience to theory, and while he is 
learning the rules, see their application in actual prac- 
tice; for as is the case in every other mechanical opera- 
tion, so in those of midwifery; although the manner of 
performing them may be described in words, and the 
principles on which that depends may be acquired by 
study, practice alone can give that coolness and dexter- 
ity which are necessary to ensure success.” In 239 pages 
Bard's text considered normal pelvic anatomy (see il- 


EX. lustration), pelvic deformities, the re productive organs, 
rg - menstruation, conception, fetal development, abortion, 
|» ^ natural labor, complications of labor, complications of 





the puerperium, and care of the newborn infant. An 
appendix included recipes for therapeutic remedies 
and a glossary of medical terms. He accurately de- 
scribed toxemia of pregnancy, recommending re- 
peated copious bleeding for its treatment. Bard es- 
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chewed the use of forceps, believing that intervention 
by unskilled operators was more dangerous than the 
most desperate case left to nature. He wrote: “I con- 
fess, not without severe regret, that towards the latter 
end of thirty years practice, I found much less occasion 
for the use of instruments than I did in the begin- 
ning ... and I believe we may certainly conclude that 
the person who, in proportion to the extent of his 
practice, meets with most occasions for the use of in- 
struments, knows least of the powers of nature, and 
that he who boasts of his skill in their application, is a 
very dangerous man." Bard outlined appropriate re- 
suscitation of the newborn infant: “Let the infant be 
laid in an easy posture . . . clear the child's mouth and 
throat of any mucous that may cog them . . . close the * 
nostrils, and blow forcibly into the mouth; then remov- 
ing your own mouth, press the chest gently down, so 
as to force out the air, and in this way initiate 
breathing...." He continued: “A faint sighing, or a 
feeble pulsation of the heart, are the first signs of re- 
turning life, which are to be encouraged by gentle per- 
severance; but carefully avoid all sudden and rude mo- 
tion, by which it may be extinguished as easily as a 
candle just beginning to flame." Most of Bard's con- 
cepts reflected the contemporary views of the best 
European writers. In essence, this work represents a 
product of its times, neither better nor worse than 
other books of the period. One of its virtues was its size, 
for it was a "pocket edition" similar to handbooks and 
outlines used by students and young practitioners to- 
day. Bard's text met with immediate success. Sub- 
sequent editions appeared in 1812 and again in 1815. 
To the fourth edition (1817) Bard added about 100 
pages, focusing the presentation more completely to- 
ward medical students and physicians. With each edi- 
tion he included additional case reports to illustrate his 
teachings, until with the fifth edition (1819) these 
numbered 150. Through his writings Bard instructed a 
large number of American physicians in the art of 
midwifery. The Medical School of King's College, New 
York, was founded in 1768 largely through the zeal 
and devotion of Bard, who served as professor of 
physic, as dean of the faculty, and later, when the 
school was reorganized into the College of Physicians 
and Surgeons of Columbia University, as president. 
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`- the treatment of 
-atrophic vaginitis 


Dosage Flexibility Only DV provides the 
flexibility of two dosage forms — cream and 
suppositories — to meet both your own pre- 
scrib ng habits anc your patient's personal 
preference. 


No Need for Refrigeration/Two and 


. Three Year Outdate DV Cream and Sup- 
positories are unique in that they require only 

» Shelf storage without refrigeration and carry an 
outdete of as long as two years for the cream 
and three years for the suppositories. As a result, 

. Spoilece and obsolescence are minimized. 

You can have confidence that your prescription 
for DV will be filled with a fine quality Merrell 
produc: that assures potency without refrigera- 
tion — a real patient benefit. 
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Each tube contains 0.01% dienestrol NF. 
Each suppository contains 0.70 mg. dienestrol NF. 
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(See next page for prescribing information.) 
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Ve 
(dienestrol NF) 
Cream/Suppositories 
AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


WARNIN 





1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK 

RATIO FOR ENDOMETRIAL CARCINOMA. 
Three independent case control studies have reported an increased 
risk ratio of endometrial cancer in postmenopausal women exposed 
to exogenous estrogens for prolonged periods. This reported risk 
was independent of the other risk factors studied. Additionally, the 
incidence rates of endometrial cancer have increased since 1969 in 8 
different areas of the United States with population-based cancer 
reporting systems, an increase that may [or may not] be related to 
the expanded use of estrogens during the last decade. 
The 3 case control studies reported that the estimated risk ratio for 
endometrial cancer in estrogen users was about 4.5 to 13.9 times 
Cual than in nonusers. The risk appeared to depend on both 

uration of treatment and on estrogen dose. In view of these reports, 
when estrogens are used for the treatment of menopausal symp- 
toms, the lowest dose that will control symptoms should be utilized 
and medication should be discontinued as soon as possible. When 
prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low 
doses of estrogen may carry less risk than continuous administra- 
tion; it therefore appears prudent to utilize such a regimen. - 
Close clinical surveillance of all women taking estrogens is impor- 
tant. In all cases of undiagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. 
There is no evidence at present that "natural" estrogens are more or 


| less hazardous than "synthetic" estrogens at tiny im doses. 


2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
The use of exogenous estrogens and progestagens during early preg- 
nancy has been reported to damage the offspring. An association 

. has been reported between in utero exposure of the female fetus to 
diethylstilbestrol, a non-steroidal estrogen, and an increased risk of 
the post-pubertal development of an ordinarily rare form of vaginal 
or cervical cancer. Thf$ risk for diethylstilbestrol was recently esti- 
mated to be in the range of 0.14 to 1.4 per 1000 exposures, consis- 
tent with a previous risk estimate of not greater than 4 per 1000 
exposures. Furthermore, a high percentage of such females exposed 
in utero (30 to over 90%) has been reported to have vaginal 
adenosis, epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether they are 
epe Qf adenocarcinoma. Although similar data are not availa- 

` ble with the use of other estrogens, it cannot be presumed they 
would not induce similar changes. 
Several reports suggest a possible association between fetal expo- 
Sure to exogenous estrogens and progestagens and congenital 
— including congenital heart defects and limb reduction 

ects. 

One case control study estimated a 4.7 fold increased risk of limb 
reduction defects in infants exposed /n utero to exogenous steroids 
(oral contraceptives, hormone withdrawal tests for pregnancy, or 
attempted treatment for threatened abortion). Some of these expo- 
sures were very short and involved only a few days of treatment. The 
data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. 
m gue is not for use in therapy of threatened or habitual 
abortion. 
If DV (dienestrol NF) Cream or Suppositories are used during preg- 
nancy, or if the patient becomes pregnant while using this drug, 
she should be apprised of the potential risks to the fetus, and the 
advisability of pregnancy continuation. 


DESCRIPTION 
DV (dienestrol NF) is a synthetic estrogen in cream and suppository form 


E -~ Suitable for vaginal administration. 


DV Cream (dienestrol cream NF)—Each tube contains: 

BEEN UA Lead saxi ead vut ci abe cer 0.01% 
with lactose, in a water-miscible base made from propylene glycol, stearic 
acid, diglycol stearate, triethanolamine, benzoic acid, butylated hydrox- 


25 ytoluene, and disodium edetate; buffered with lactic acid to an acid pH. 


Suppositories— Each suppository contains: 

Me iS ERUNT DT omm" 0.70 mg. 
with lactose, in a base made from polyethylene glyco! 400, polysorbate 
80, polyethylene glycol 4000, glycerine, and butylated hydroxytoluene; 
buffered with lactic acid to an acid pH. DV Suppositories have an inert 
covering, which dissolves promptly in the vagina. The covering is com- 
a of gelatin, glycerin, water, methylparaben, propylparaben, and 
coloring. 


INDICATIONS 

For the treatment of atrophic vaginitis and kraurosis vulvae. 

DV (dienestro! NF) CREAM AND SUPPOSITORIES HAVE NOT BEEN 

SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY 

E USE MAY HAVE POTENTIAL RISKS TO THE FETUS. (SEE BOXED 
) 


CONTRAINDICATIONS 
DV (dienestrol NF) should not be used in patients with any of the following 


. conditions: 


1. Known or suspected cancer of the breast except in appropriately 
Selected patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy. (See Boxed Warning.) 

4, Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic 
disorders. 

7. Hypersensitivity to the ingredients of the cream or suppositories. 


WARNINGS 

1. /nduction of malignant neoplasms. Long-term continuous adminis- 
tration of natural and synghetic estrogens in certain animal species in- 
creases the frequency of carcirfbmas of the breast, cervix, vagina, and 
liver. There are now reports that estrogens increase the risk of carcinoma 
of the endometrium in humans. (See Boxed Warning.) 


At the present time there is no satisfactory evidence that estrogens given 
to postmenopausal women increase the risk of cancer of the breast, 
although a recent long-term followup of a single physician's practice has 
raised this possibility. Because of the animal data, there is a need for 
Caution in prescribing estrogens for women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnor- 
mal mammograms. 

. 2. Gallbladder disease. A recent study has reported a two to threefold 
increase in the risk of surgically confirmed gallbladder disease in women 
receiving postmenopausal estrogens, similar to the twofold increase pre- 
viously noted in users of oral contraceptives. In the case of oral contra- 
ceptives the increased risk appeared after a period of use. 

3. Effects similar to those caused by estrogen-progestagen oral con- 
traceptives. There are several adverse effects reported in association with 
oral contraceptives, most of which have not been documented as conse- 
quences of etd irem estrogen rien. although it has been re- 
ported that there is an increased risk of thrombosis in men receiving high 
doses of estrogens for prostatic cancer and in women receiving estrogens 
for postpartum breast engorgement. The possibility that the adverse et- 
fects reported in association with oral contraceptives may be associated 
with larger doses of estrogen cannot be excluded. 

a. Thromboembolic disease. Studies have now shown that users of 

oral contraceptives have an increased risk of various thromboembolic, 
thrombotic, and vascular diseases, such as thrombophlebitis, pulmonary 
embolism, stroke, and myocardial infarction. Cases of retinal thrombosis, 
mesenteric thrombosis, and optic neuritis have been reported in oral 
contraceptive users. There is evidence that the risk of several of these 
adverse reactions is related to the dose of the drug. An increased risk of 
post-surgery thromboembolic complications has also been reported in 
users of oral contraceptives. If feasible, estrogen should be discontinued 
at least 4 weeks before surgery of the type associated with an increased 
risk of thromboembolism, or during periods of prolonged immobilization. 
While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found, this does not 
rule out the possibility that such an increase may be present, or that 
subgroups of women who have underlying risk factors, or who are receiv- 
ing relatively large doses of estrogens may have an increased risk. There- 
fore, estrogens should not be used in persons with active thrombo- 
phlebitis or thromboembolic disorders, and they should not be used 
(except in treatment of malignancy) in persons with a history of such 
disorders. They should be used with caution in patients with cerebral 
vascular or coronary artery disease and only for those in whom estrogens 
are needed. 
Doses of estrogen (5 mg. conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast, have been reported 
in a large prospective clinical trial in men to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism, and thrombophlebitis. When 
estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should 
be considered as a risk. 

b. Hepatic adenoma. Benign hepatic adenomas have been reported to 
be associated with the use of oral contraceptives. Although benign and 
rare, these may rupture and may cause death through intra-abdominal 
hemorrhage. Such lesions have not yet been reported in association with 
other estrogen or progestagen preparations but should be considered in 
estrogen users having abdominal pain and tenderness, abdominal mass, 
or hypovolemic shock. Hepatocellular carcinoma has also been reported 
in women taking estrogen-containing oral contraceptives. The relation- 
ship of this malignancy to these drugs is not known at this time. 

. C. Elevated blood pressure. Increased blood pressure is not uncommon 
in women using oral contraceptives and there is now a report that this 
may occur with use of estrogens in the menopause and blood pressure 
should be monitored with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been ob- 
served in a significant percentage of patients on estrogen-containing oral 
contraceptives. For this reason diabetic patients should be carefully ob- 
served while receiving estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to, hypercal- 
cemia in patients with breast cancer and bone metastases. If this occurs, 
the drug should be stopped and appropriate measures taken to reduce the 
serum calcium level. 


PRECAUTIONS 

A. General Precautions 

. 1. A complete medical and family history should be taken prior to the 
initiation of any estrogen therapy. The pretreatment and periodic physical 
examinations should include special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolaou smear. 
As a general rule, estrogen should not be prescribed for longer than 1 
year without another physical examination being performed. 

2. For conditions due to infection with known organisms, specific 
treatment should be given for the organism responsible. 

3. Fluid retention —Because estrogens may cause some degree of fluid 
retention, conditions that might be influenced by this factor such as 
epilepsy, migraine, and cardiac or renal dysfunction require careful ob- 
servation. 

4. Certain patients may develop undesirable manifestations of exces- 
Sive estrogenic stimulation, such as abnormal or excessive uterine bleed- 
ing, mastodynia, etc. In order to avoid this, the dosage should be reduced 
or the estrogens should be administered intermittently in the menopausal 
or Prpgonse patient. 

5. The age of the patient constitutes no absolute limiting factor, al- 
though treatment with estrogens may mask the onset of the climacteric. 

6. Oral contraceptives have been reported to be associated with an 
increased incidence of mental depression. Although it is not clear whether 
this is possibly due to the estrogenic or progestagenic component of the 
contraceptive, patients with a history of depression should be carefully 
observed. 

7. Patients having pre-existing uterine leiomyomata should be ob- 
served for increased growth of myomata during estrogen therapy. 

8. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. 

9° Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving estrogen- contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiv- 
ing estrogen, the medication should be discontinued while the cause is 
investigated 

10. Estrogens may be poorly metabolized in patients with impaired 
liver function and they should be administered with caution in such 
patients. 

11. Because estrogens influence the metabolism of calcium and phos- 
phorus, they should be used with caution in patients with metabolic bone 
diseases that are associated with hypercalcemia or in patients with renal 
insufficiency. 

12. Because of the effects of estrogens on epiphyseal closure, they 
should be used judiciously in young patients in whom bone growth is not 
complete. 





13. Judicious assessment of the — changes in certain endo- 
crine and liver function tests is necessary for patients receiving large 
doses of estrogen: 

a. Increased sulfobromophthalein retention. E 

b. Increased prothrombin anc factors VII, Vill, IX, and X; decreased 
antithrombin 3; increased norepinephrine- induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased cir- — . 
culating total thyroid hormone, as measured by PBI, T4 by column, o: T4 ~ 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

P Reduced serum folate concentration. 

. Increased serum triglyceride, phospholipid, or cholesterol. 
B. Information For The Patient 

A patient package insert accompanies this drug product. This insert is 
available from pharmacists who carry this product and from the company 
upon request. 

C. Pregnancy Category X 

See Contraindications and Boxed Warning. 
D. Nursing Mothers 

As a general principle, the administration of any drug to nursing 
mothers should be done only when clearly necessary since many crugs 
are excreted in human milk. 


ADVERSE REACTIONS 
(See Warnings regarding reports of induction of neoplasia, adverse e 
fects on the fetus, increased incidence of gallbladder disease, and adverse 
ene Xii to those of oral contraceptives, including thrombeem- 
olism. 

Since there is a possibility of dienestrol absorption through the vaginal 
mucosa, uterine bleeding might be provoked by excessive administration 
of dienestrol in menopausal women. ph tag s study or D & C may be 
required to differentiate this uterine bleeding from carcinoma. Tendemess 
of the breasts and vaginal discharge due to mucus hypersecretior may 
result from excessive estrogenic stimulation; endometrial withdrawal 
bleeding may occur if use of dienestrol is suddenly discontinued. Such 
reactions indicate overdosage. 
Menstrual irregularity may be made worse by dienestro! if a sufficient 
amount is absorbed. Dienestrc! may cause serious bleeding in a woman 
Sterilized because of endometriosis and in whom remaining foci of en- 
dometrium could be activated. 
The following additional adverse reactions have been reported with es- 
trogenic therapy including ora! contraceptives: 

1. Genitourinary system 
Breakthrough bleeding, spotting, change in menstrual flow and cycle. 
Dysmenorrhea 
Premenstrual-like syndrorne. 
Amenorrhea during and after treatment. 
Increase in size of uterine fibromyomata. 
Vaginal candidiasis. 
Change in cervical eversion and in degree of cervical secretion. 
Cystitis-like syndrome. 

2. Breasts 
Tenderness, enlargement, secretion. 

3. Gastrointestinal 
Nausea, vomiting. 
Abdominal cramps, bloating. 
Cholestatic jaundice. 

4. Skin 
Chloasma or melasma which may persist when drug is discontinued. 
Erythema multiforme. 
Erythema nodosum. 
Hemorrhagic eruption. 
Loss of scalp hair. 
Hirsutism. 
Urticaria. 

5. Eyes 
Steepening of corneal curvature. 
Intolerance to contact lenses. 

6. CNS 


Headache, migraine, dizziness. 
Mental depression. 
Chorea. 

7. Miscellaneous 
Increase or decrease in weight. 
Reduced carbohydrate tolerance. 
Aggravation of porphyria. 
Edema. 
Changes in libido and/or potency. 


DOSAGE AND ADMINISTRATION 
1 or 2 applicatorfuls of cream or 1 or 2 suppositories intravaginally per 
day for 1 or 2 weeks, then reduced to either one-half initial dosage or 1 
applicatorful (about 6 g.) or 1 suppository every other day for a similar 
riod. 
aintenance Dose 
1 applicatorful of cream or 1 suppository one to three times a week may 
be used after restoration of the vaginal mucosa has been effected. 


HOW SUPPLIED 
DV Cream 

NDC 0068-0293-13: 3 oz. tube with applicator 
DV Suppositories 

NDC 0068-0294-16: box of 16 with inserter 


Product Information as of April, 1978 


DV Suppositories are manufactured by 
R. P. Scherer Corporation 

9425 Grinnell Avenue 

Detroit, Michigan 48213 for 
MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S.A. 
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THE GYNECOLOGY SECTION of the INTERNATIONAL MEDICAL LASER SYMPOSIUM «1 
enat - 
STIA March 29-31, 1979 zm 
A BASIC SCIENCE AND CLINICAL SYMPOSIUM ON : 
LASER SURGERY IN GYNECOLOGY 
: Participants wil. attend one half day of general scientific assemblies with physicians and scientists from other disciplines in which a basic 
understanding e= laser theory will be imparted. This will be followed by two and a half days of sessions devoted solely to laser therapy of 
y cervical, vaginal-and vulvar lesions. Some introductory work concerning the use of lasers on the endometrium will bs resented. These 
sessions will feature teaching via FORMAL PAPERS, VIDEO TAPES, FILM PRESENTATIONS, ROUND TABLE DISCUSSIONS AND 
^MEET-THE-EXPERT" SEMINARS. Scientific and technical exhibits will be featured. . M 
Experts from throughout the world will attend the meeting. Distinguished physicians and physicists will share their findings, knowledge "IE 
and results wit you so that you may apply this new information to your practice today. 
Of special note, as part of the General Surgery section of the Symposium, there will be presentations on breast surgery, skin flaps, urologic 
and other general surgical procedures of interest to the gynecologist. 
There will be discussions cn Carbon Dioxide, Argon, and Neodymium: YAG lasers as well as others. 
Symposium will feature ar outstanding international faculty. è 
Technical Exhibsts 
Presented by Sizai Hospital of Detroit and the Sinai Hospital Education Corporation at: 
The Detroit Plaza Hotel within Detroit's magnificent new Renaissance Center March 29-31, 1979 
Program Directers: Hugh Beckman, M.D. For further information call (609) 848-1000 
Terry A. Fuller, Ph.D. or write Laser po 
. i i ; f i : Sinai Hospital of Detroit 
Registration fees $275.00 Residents: $150.00 5767 Wal Our Drive 
Enrollment limited Detroit, Michigan 48235 
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OVCON-35 


21 peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 


Carefully developed lower dose oral contraceptive’ 


e contains ethinyl estradiol — the preferred estrogen for sub-50 mcg. 
combinations 

« lowest norethincrone content of any combination oral contraceptive 

e protection rate of 98.4% (method effectiveness) 

« low incidence of common estrogenic and progestogenic side effects 


. OVCON-35...the trend setter in lower dose oral contraception 
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Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 


~ ions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein throm- 


" bophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 4) Known or 
«suspected carcinoma of the breast. 5) Known or suspected estrogen dependent neoplasia. 
D MApiutd abnormal genital bleeding. 7) Known or suspected pregnancy. 

arnings: 






Cigarette smoking increases the risk of serious cardiovascular side effects from oral con- 
traceptive use. Women who use oral contraceptives should be strongly advised not to 
smoke, Use of oral contraceptives is associated with increased risk of several serious con- 
ditions, including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, hypertension. Practitioners prescribing oral contraceptives should be 
familiar with the following information relating to these risks. 










1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Three principal 
Studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies esti- 
mate that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. In a study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 
nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial 


r infarction associated with the use of oral contraceptives has been reported. Studies conducted in the 


United Kingdom found that the greater the number of underlying risk factors for coronary artery dis- 


. . ease VA eq smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 


toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
actor. In terms of relative risk, it has been estimated that oral contraceptive users who do not smoke 
(smoking considered a major predisposing condition to myocardial infarction) are about twice as likely 
to have a fatal myocardial infarction compared to nonusers who do not smoke. Oral contraceptive users 
who smo have about a 5-fold increased risk of fatal infarction compared to users who do not smoke 
but about a 10- to 12-foíd increased risk compared to nonusers who do not smoke. The amount of 
smoking is a véry important factor. British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives; 
preparations containirf& 100 mcg. gr more of estrogen were associated with a higher risk of throm- 
boembolism than those containing 50-80 mcg. of estrogen. The relative risk of thromboembolic dis- 


= ease associated with progestin-only oral contraceptives has not been determined. Cases of throm- 
= boembolic disease have been reported in women using progestin-only products, and they should not be 


presumed to be risk-free. The overall excess mortality rate annually from circulatory diseases for oral 


b. contraceptive users was estimated to be 20 per 100,000 (ages 15-35, 5/100,000; ages 35-44, 


33/100,000; ages 45-49, 140/100,000), the risk being concentrated in older women, in those with a 
long duration of use, and in cigarette smokers. The highest risk was found in heavy cigarette smokers 
(15 or more cigarettes per day) who used oral contraceptives and were aged 40 or older Women who 
smoke should be advised not to use oral contraceptives. The use of oral contraceptives in women over 


= age 40 with other risk factors is not recommended. The mortality associated with all of the methods of 


birth control is low compared to the risk of childbirth, with the exception of oral contraceptive users 
who smoke and are over age 40. The lowest mortality is associated with the condom or diaphragm 
backed up by early abortion. The risk of thromboembolic and thrombotic disease associated with oral 
contraceptives increases with age after approximately age 30 and for myocardial infarction is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, 
and especially by cigarette smoking. The physician and the patient should be alert to the earliest 
manifestations of thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embo- 
lism, cerebrovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis). 
Should any of these occur or be suspected, the drug should be discontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with an 
increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions. There have been re- 


. ports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of 


oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, partial or 
complete loss of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions, 
and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. Long term administra- 
tion of either natural or synthetic estrogen in certain animal species increases the frequency of car- 


. cinoma of the breast, cervix, vagina and liver. In humans, one study investigated the first 21 cases of 


endometrial adenocarcinoma in women on oral contraceptives reported to a registry. Of those women 
without predisposing risk factors for this disease, nearly all occurred in women who had used a se- 
quential oral contraceptive. No evidence has been reported suggesting an increased risk of endometrial 
cancer in users of conventional combination or progestin-only oral contraceptives. No increase in 
breast cancer in women taking oral contraceptives has been reported although one study reported an 
increased risk of breast cancer in subgroups of women treated using oral contraceptives with docu- 
mented benign breast disease. There is at present no confirmed evidence from human studies of an in- 
creased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women tak- 
ing oral contraceptives is essential. In all cases of undiagnosed persistent or recurrent abnormal 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocystic disease or abnormal 
mammograms should be monitored with particular care if they elect to use oral contraceptives. 
4) Hepatic Adenoma. Benign hepatic adenomas have been found to be associated with the use of oral 
contraceptives. One study reported a higher risk associated with oral contraceptive formulations with 
high hormonal potency. Although benign and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short term as well as long term users 
of oral contraceptives. Two studies relate the risk with duration of contraceptive use, the risk being 
much greater after 4 or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it 
should be considered in women presenting abdominal pain and tenderness, abdominal mass, or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5) Use in Pregnancy, 
Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnormalities have been reported 
to occur in the offspring of women who have taken progestogens and/or estrogens during pregnancy. 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased fisk of developing in‘later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. A high percentage of such exposed women (30% to 90%) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histologically benign it is not known 
whether this condition is a precursor of vaginal malignancy. Male children so exposed may develop ab- 
normalities of the urogenital tract. Similar data are not available with the use of other estrogens but it 
cannot be presumed that they would not induce similar changes. The data suggest that the risk of limb 
reduction defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female 
sex hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is Considerable evidence that estrogens are ineffective for these indications and there is no evi- 
dence from well-controlled studies that progestins are effective for these uses. Increases in 
cfiromosomal aberrations have been reported in women who become pregnant soon after ceasing oral 
‘Contraceptive thecapy. Embryos with these anomalies are virtually always spontaneously aborted. 


ax) Whther there is an overall increase in spontaneous abortion of pregnancies conceived soon after stop- 
fo gping ET contraceptives is unknown. It is recommended that for any patient who has missed two con- 
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secutive periods, pregnancy should be ruled out before continuing the contraceptive regimen. If the pa 
tient has not adhered to the prescribed schedule, the possibility of pregnancy should be considered at 
the time of the first missed period and further use of oral contraceptives should be withheld until preg- 
nancy has been ruled out. If pregnancy is confirmed the patient should be apprised of the potential 
risks to the fetus and the advisability of pregnancy continuation should be discussed in light of these 
risks. It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting to 
conceive. Many clinicians recommend three months. Administration of progestin-only or progestin- 
estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6) Gall Bladder Disease. Studies have reported an increased risk of surgically confirmed gallbladder 
disease appearing after one year of oral contraceptive use and doubling of the risk after 4 or 5 years of 
use. 7) Carbohydrate and Lipid Metabolic Effects. A decrease in glucose tolerance has been observed in 
a Significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic pa- 
tients should be carefully observed while receiving oral contraceptives. Increased serum levels: of 
triglycerides and total phospholipids have been observed in oral contraceptive users. The clinical sig- 
nificance of this observation is unknown at this time. 8) Elevated Blood Pressure. An increase in bleod 
pressure has been reported in women receiving oral contraceptives. The prevalence of hypertension in 
oral one users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the re- 
ported prevalence in the first year. Women who previously had hypertension during pregnancy a 
more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. The 
onset or exacerbation of migraine or development of headache of a new pattern which is recurrent, per- 
sistent or severe, requires discontinuation of oral contraceptives and investigation of the cause. 
10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent reasons for 
patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleed- 
ing from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recur- 
rent abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out preg- 
nancy or malignancy. If pathology has been excluded, time or change to another formulation may solve 
the problem. Changing to an oral contraceptive with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk 
of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or 
young women without regular cycles may have a tendency to remain anovulatory or to become amenor- 
rheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. 
Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. However, in oral con- 
traceptive failures, the ratio of ectopic to intrauterine pregnancies is higher than in women not using 
oral contraceptives since the drugs are more effective in preventing intrauterine rather than ectcpic 
pregnancy. The higher ectopic-intrauterine ratio has been reported with both combination products and 
progestin-only oral contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of mothers receiving these drugs. The long-range effect 
to the nursing infant cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 
traceptives should not be prescribed for longer than 1 year without another physical examination bemg 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterme 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral con- 
traceptives may cause some degree of fluid retention, conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma re- 
quire careful observation. 5) Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in 
any patient receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with cautior in 
such patients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. The clinical significance of this is yet to be deter- 
mined. 8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate 
Subsequent pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral 
contraceptive therapy when relevant specimens are submitted. 10) Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased anti- 
thrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting 
the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and 
has been made available for distribution by the pharmacist. 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with barbitu- 
rates, phenylbutazone, phenytoin sodium and ampicillin. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 
thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital anomalies. There is 
evidence of an association between the following conditions and the use of oral contraceptives, 
although additional confirmatory studies are needed: Mesenteric thrombosis: benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have 
been reported in patients receiving oral contraceptives and are believed to be drug related: Nausea 
and/or vomiting, usually the most common adverse reactions, occur in approximately 1095 or less of 
patients during the first cycle (Other reactions, as a general rule, are seen much less frequently or only 
occasionally); gastrointestinal symptoms (such as abdominal cramps and bloating); breakthrough 
bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and after treatment; 
temporary infertility after discontinuance of treatment; edema; chloasma or melasma which may per- 
sist; breast changes (tenderness, enlargement, and secretion); change in weight (increase or 
decrease); change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. The follow- 
ing adverse reactions have been reported in users of oral contraceptives, and the association has been 
neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact lenses, change in 
corneal curvature (steepening), cataracts, changes in libido, chorea, changes in appetite, cystitis-like 
syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 

Acute Overdosage: Serious ill effects have not been reported following acute ingestion cf large doses 
of oral ga by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration or table requires a 


proportionate reduction in total words. 


Sinusoidal pattern: An alarming sign of 
fetal distress 


DAVID GAL, M.D. 

LESLIE M. JACOBSON, M.D. 
HOWARD SER, M.D. 

SOO ANN ?ARK, M.D. 

M. LEON TANCER, M.D. 


Department of Gastetrics and Gynecology, Brookdale Hospital 
Medical Center, Brooklyn, New York 


THE PRESENCE OF a sinusoidal pattern on a fetal 
monitor tracing ndicates severe fetal distress. Prompt 
delivery is indiceted. Two cases are reported to sub- 
stantiate this fincing. 


In Case 1, W. B , an 18-year-old black woman, gravida 1, 
para 0, was admitted to the hospital at 30 weeks of gestation 
because of pre-eclampsia. On admission, the blood pressure 
was 150/100; there was no edema or hyperreflexia and the 
patient complained of milc headaches. The uterine fundus 
was 28 cm. above th= superior pubic border. Fetal activity was 
noted and the fetal aeart rate was 128 beats per minute. As a 
par of the pre-eclarapsia work-up, an oxytocin challenge test 
(OCT) was perform *d. A baseline fetal heart rate (FHR) was 
recerded. The amownt of oxytocin was increased, according 
to our protocol. from 0.5 mU. per minute to 1 and 2 mU. per 
minute at 20 minut intervals, until contractions were ob- 
served. At a rate of ? mU. ef oxytocin per minute a sudden 
drop of the FHR fom 129 to 110 beats per minute was 
noticed and about 1€ minutes later the sinusoidal fetal heart 
pattern emerged (Fig. 1). Fifteen minutes later, violent fetal 
movements were observed, followed by absence of fetal 
movements and disappearamce of fetal heart sounds. The 
diagnosis of intrauterme feta. death was confirmed by sonog- 
raphy and the pregmancy was terminated by intra-amniotic 
instilation of 40 mg. cf prostaglandin F;4. Thirty hours later a 
1,29€ gram stillborn female mfant was delivered, with no ap- 


Reprint requests: Er. David Gal, Department of Obstetrics 
anc Gynecology, Brockdale Hospital Medical Center, Brook- 
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parent gross abnormalities. Autopsy revealed no pathology 
except for liver necrosis. 

In Case 2, M.E., a 29-year-old white woman, gravida 2, par 
0, blood type 0 positive, was admitted to the delivery room in 
prodromal labor at 43 weeks of gestation. The antepartum 
course had been uneventful. One day prior to admission, the 
patient had an OCT that was read as being "suspicious." On 
admission, blood pressure was 120/80; pulse, 88 beats per 
minute; and temperature, 97° F. The cervix was 1 cm. dilated 
and 80 per cent effaced; the vertex was at the —1 statión. 
Continous fetal monitoring was done and the tracing initially 
showed a FHR of 150 beats per minute, with good variability 
and contractions every seven to eight minutes. About 20 
minutes later, sudden bradycardia occurred. Artificial rup- 
ture of the membranes was performed, and no amniotic fluid 
was obtained; a spiral scalp electrode was placed. Five minutes 
later the sinusoidal fetal heart pattern was seen (Fig. 2). Oxy- 
gen was given at 6 L. per minute; the patient was placed on 
the left side and preparation for cesarean section was made. 
This sinusoidal pattern remained for 10 minutes, followed by 
return to a normal FHR with diminished variability. A low- 
segment cesarean section was performed. The uterus con- 
tained old and fresh meconium. A 3,840 gram, infant appear- 
ing postmature, with Apgar scores of 2 and 6 was delivered; 
the infant did not breathe spontaneously and required resus- 
citation. At birth the umbilical artery pH was 7.11. The pe- 
ripheral hematocrit was 70 per cent and the hemoglobin was 
24.7 Gm. per 100 ml. A Fetaldex test* was performed, and no 
fetal cells were detected in the maternal blood. 


The sinusoidal FHR has been reported in association 
with severe fetal anemia due to Rh isoimmunization 
and fetal-maternal transfusion." ? It has been shown to 
be a pattern strongly indicative of fetal distress. It has 
been described in association with loss of beat-to-beat 


variability, late decelerations, and the end stages of , 


fetal life." ? 

In our first case, the pattern was found during an 
OCT in a toxemic patient at 30 weeks of gestation. 
There were no decelerations or other signs of fetal dis- 
tress prior to the appearance of the sinusoidal pattern 


*Ortho Diagnostics, Raritan, New Jersey. 
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Fig. 1. Sinusoidal pattern and violent fetal movements in Case No. 1. 
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s Fig. 2. Sinusoidal pattern in Case No. 2, followed by normal fetal heart pattern. 
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that was followed by intrauterine fetal death. In the 
second case, at 43 weeks of gestation, the sinusoidal 
FHR was observed during early labor that followed an 
uncomplicatec pregnancy. Despite the return to a 
normal heart rate a severely depressed infant was de- 
livered. 

These case reports should strengthen the sense of 
ominous :mport of the sinusoidal pattern and should 
convince obstetricians to act decisively when the pat- 
term is seen. We, along with Rochard and associates,” 
believe that the sinusoidal pattern represents absence 
of central nervous system control over the heart. This 
would represent the end stage of severe fetal distress 
and would explain the large percentage of fetal deaths? 

* seen in association with the sinusoidal pattern. It would 
seem that, in conjunction with an appropriately high 
risk situation, this pattern does appear to be ominous; 
it warrants intensive treatment and probably delivery. 
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Association of hydrops fetalis with 
congenital neuroblastoma 


THOMAS J. MOSS, B.A. . 
LEO KAPLAN, M.D. 


Departments of Pathology, Cedars-Sinai Medical Center and 
University of California, Los Angeles, School of Medicine, Los 
Angeles, Coliforns 


HypROPS FETALIS, usually associated with erythro- 
blastosis fetalis, i» also seen with a number of other 
conditions.! One of these, not widely recognized, is 
congenital neuroblastoma. There have been three such 
cases reported in the literature.” ? We recently encoun- 
tered a fourth case, which forms the basis of this 
re port. 


The infant was the product of a 32 week gestational period 
and an uncomplicated delivery. Birth Weight was 3,200 
grams. Severe hydrops fetalis was noted at birth. There was 
no evidence of Rh or ABO incompatibility. No congenital ab- 
normalities were noted. 

Laboratory tests shortly after birth were as follows: hemato- 
crit, 42 per cent; platelet count, 92,000 per cubic millimeter; 
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Coombs tests, negative; urinalysis, negative; total serum pro- 
tein, 2.3 Gm. per 100 ml. (albumin, 1.4 Gm.); blood urea 
nitrogen, 21 mg. per 100 ml.; and serum creatinine, 1.1 mg. 
per 100 ml. Blood glucose and serum electrolytes were nor- 
mal. With an Fro. of 100 per cent, the Po; was 100 mm. Hg; 
Pco, 49 mm. Hg; and pH, 7.32. Chest roentgenogram 
showed diffuse opacification of both lung fields with indistinct 
borders of the cardiac silhouette. Despite supportive therapy, 
the course was progressively downhill and the baby died eight, 
days after birth. 

At autopsy, all organs were congested. The lungs demon- 
strated diffuse chronic obliterative hyaline membrane disease 
manifest by fibrin-filled macrophages and proliferation of 
fibroblasts. The heart and kidneys were normal grossly and 
microscopically. 

The thin strip of yellow cortex of the right adrenal gland 
was stretched over a round medullary nodule of brown tissue, 
measuring 0.7 cm. in diameter. Microscopically small, uni- 
form, hyperchromatic cells, some forming pseudorosettes, 
were associated with focal areas of hemorrhage and necrosis. 
This pattern was diagnostic of neuroblastoma (Fig. 1). 


Hydrops fetalis is usually, but not always, associated 
with erythroblastosis. A review of autopsy material at 
the University of California, Los Angeles Medieal Cen- 
ter and the Cedars-Sinai Medical Center over the past 
20 years disclosed 32 cases of hydrops fetalis and eryth- 
roblastosis fetalis was present in 28 of these. Two in- 
fants with hydrops had pulmonary hypoplasia without 
erythroblastosis and no significant associated hndings 
were observed in the other two. 

Neuroblastoma, in association with hydrops fetalis, 
was first reported by Strauss and Driscoll,” in 1964. 
They observed two patients with bilateral adrenal con- 
genital neuroblastoma. In both of these cases, there 
were extensive metastases to the liver, bone marrow, 
and placenta. A third case was reported in 1974 by 
Johnson and Halbert.? The tumor in this latter patient 
involved both adrenal glands with metastases to the 
liver, lungs, brain, and placenta. 

Previous hypotheses regarding the pathogenesis of 
hydrops fetalis with neuroblastoma include: (1) inva- 
sion of ervthropoietic tissue by tumor cells, resulting in 
severe intrauterine anemia and congestive heart fail- 
ure; (2) mechanical compression of the vena cava by 
the primary tumor or enlarged liver; and (3) imped- 
ance of blood flow by tumor cells in the hepatic and 
placental vasculature.” ^ 

A fourth possibility is intrauterine arrhythmia and 
heart failure due to excessive secretion of catechol- 
amines. Instances of hydrops fetalis resulting from 
idiopathic paroxysmal tachycardia have been recorded 
in the literature * 

A fifth possibility is hypersecretion of aldosterone 
induced by pressure encroachment, irritation, etc., of 
the tumor on the adrenal cortex. Hypersecretion of 
aldosterone is a well-established, albeit rare, cause of 
edema, and a significant number of patients (less than 
10 per cent) with primary hyperaldosterpnism have 
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Fig. 1. Photomicrograph showing section of neuroblastoma. Note the characteristic small hyper- 
e chromatic cells with pseudorosettes and focal areas of hemorrhage and necrosis. 


edema.* Tumors of the adrenal medulla are occasion- 
ally associated with Cushing's syndrome,?-!! thereby 
suggesting that the cortex can be triggered into a 
hypersecretory state. In the case presented here, al- 
though the tumor was small, measuring 0.7 cm. in 
diameter, it did demonstrate compression of the over- 
lying adrenal cortex. 
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Transitory fetal ascites: 
An ultrasound diagnosis 
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THE USE OF diagnostic ultrasound in the practice of 
Obstetrics has become an invaluable tool for the clini- 
cian. This technique has proved useful in the antenatal 
diagnosis of many congenital abnormalities, including 
fetal ascites.’ 

A case is presented in which the diagnosis of fetal 
ascites was made on multiple ultrasonic examinations, 
but ascites was not present at birth. 
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Fig. LA. Ultrasound done at 26 weeks’ gestation, showing 
single fetus in breech presentation with ascites. 


The patient, K. L., was a 27-year-old woman, gravida 3, 
para 1, abortion |, with no living children. Her first preg- 
nancy was :ermimated at five months’ gestation for in- 
trauterine fetal death. No obvious fetal abnormalities were 
detected. Her second pregnancy ended in a spontaneous 
abortion at three months gestation, again with no detectable 
fetal abnormalities. The patient was first seen on March 3, 
1977, at 24 weeks gestation by the last menstrual period, but 
the fetus was thought to be large for the date. Because of this, 
an ultrasound examination was done at 26 weeks, which re- 
vealed hydramnios and a single fetus in the breech presenta- 
tion with a biparietal diameter compatible with thq date. In 
addition, questiomable fetal scalp edema and ascites were 
present (Fig. 1A). A review of the patient’s pertinent labora- 
tery studies revealed blood ‘ype A, Rh positive, with no atypi- 
cal antibodies, a negative Venereal Disease Research Labora- 
tory test, and a normal three-hour glucose tolerance test. Be- 
cause of the presence of fetal ascites, the patient was referred 
to the Los AngelessCounty—University of Southern California 
Medical Center for genetic evaluation. A repeat static ul- 
trasound examination (Fig. 1B) was done, which again re- 
vealed fetal ascites. Evaluation by real-time ultrasound dem- 
onstrated fetal ascites with minimal scalp edema and normal 
fetal activity as we! as active fetal breathing movements. 

The patient refused diagnostic amniocentesis and was re- 
ferred back te her primary physician, where she was observed 
for the duration of pregnancy without further complications. 
Aa term, she underwent an elective primary cesarean section 
for a double-footling breech presentation. At delivery, a 
grossly normal-appearing female infant (3,100 grams) was 
delivered, with one- and five-minute Apgar scores of 9 and 9. 
A thorough exammation failed to reveal ascites in the neo- 
nate. Analysis of the cord blood revealed blood type A, Rh 
positive, with a negative Coombs test, a negative Venereal 
Disease Research Laboratory test, and a normal immunog- 
lobulin profile, with undetectable immunoglobulin M levels. 
The syphilis. cytomegalovirus, toxoplasmosis, herpesvirus, 
and rubella (TORCH) titers in the neonate were not sugges- 
tive of past or present infection. The infant appeared to be 
nermal in grewth and development at six months of age. 
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Fig. 1B. Repeat ultrasound done at Los Angeles County- 
University of Southern California Medical Center, confirming 
the presence of ascites. 


The presence of fetal ascites can be recognized ul- 
trasonographically by the presence of homogenous 
echo-free (sonolucent) areas between the fetal abdomi- 
nal wall and gastrointestinal tract.' If the ascites is of 
significant proportions, the liver and spleen may be 
clearly outlined. In the case presented above, it was 
these diagnostic criteria that prompted further interest 
in this case. 

Ascites in the newborn infant is an infrequent and 
often fatal phenomenon. The causes of this condition 
fall into two categories: chylous and achylous. Chylous 
ascites is caused by obstruction of the thoracic or 
locheal ducts or is idiopathic. 

The most common causes of fetal ascites produce 
achvlous fluid. These factors include infections, Le., 
TORCH, a perforated viscus, vascular problems, outlet 
obstruction (particularly secondary to urethral valves), 
ovarian cysts, and erythroblastosis fetalis, or the ascites 
can be idiopathie Numerous case reports of benign 
transitory ascites with maternal hydramnios hayg been 
described in the newborn period’ but none have been 
diagnosed only in the fetus. 3 

As evidenced by the good outcome of this case, ter- 
mination of pregnancy would not be indicated by a 
single observation of fetal ascites. However, once the 
diagnosis is made, several ultrasound examinations are 
warranted. If the ascites increases to a significant pro- ` 
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E 
portion, interference with the normal course of labor 
remains a possibility. In such cases, fetal paracentesis 
could be performed under ultrasonic guidance to 
" — . facilitate vaginal delivery. 
E^ 
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THERE HAVE BEEN several reports in the literature 
regarding the usefulness of Avitene,* a microfibrillar 
collagen, in surgical hemostasis.! Avitene is a water- 
| soluble, partial acid salt of beef collagen supplied as a 
^ sterile, white, fluffy, powdery substance in 1 or 5 Gm. 
^ quantities. 

It has been widely used in controlling splenic bleed- 
s ing caused during operative procedures in the left 
| upper quadrant of the abdomen.’ Its use in the pelvis is 
less common but is becoming more frequent. This case 
report suggests that its use for hemostasis is not without 
hazard. 


Ver 


A 46-year-old Hispanic woman, gravida 3, para 3, last 
menstrual period July 25, 1976, was admitted to Roosevelt 
Hospital on August 28, 1976, for definitive therapy for car- 
cinoma in situ of the cervix. 

Physical examination revealed a normal, healthy woman. 
Pelvic examination was negative except for the colposcopic 
I hndings of a vascular pattern consistent with carcinoma in 
3 situ. Directed biopsies revealed carcinoma in situ, and en- 
f docervical curettage was negative. The patient underwent a 
E routine preoperative work-up as well as intravenous urog- 

raphy. All were within normal limits. e 
k E. On August 31, 1977, the patient underwent examination 
under anesthesia and a modified radical hysterectomy. The 
operative procedure was complicated by steady, continuous 
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Fig. 1. Intravenous pyelogram on postoperative day 24, show- 
ing bilateral hydronephrosis and hydroureters. 





Fig. 2. Retrograde pyelogram. The catheter cannot be passed 
beyond 6 cm. from the left ureterovesical junction. . 
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Fig. 3. Intravenous pyelogram one year following ureteral 
dissection. 
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bleeding from the vaginal vault and parametrial regions, 
more on the left than on the right side. This was finally con- 
trolled by the use of Avitene. " 

The postoperative period was complicated by a urinary 
tract infection treated with ampicillin. On the third postop- 
erative day, she complained of a constant backache and was 
found to have left costovertebral angle tenderness. An in- 
travenous pyelogram showed bilateral obstructive uropathy 
more marked on the left. 

She improved and was discharged on a regimen of oral 
ampicilin on the fourteenth postoperative day. She was 
readmitted 10 days later with a history of backaches, malaise, 
and a fever of 102* F. that started five days after discharge. 
The positive findings were a temperature of 99.4^ F. and 
bilateral costovertebral angle tenderness greater on the left. 
Routine admission work-up including urine culture and sen- 
sitivity was within normal limits. An intravenous pyelogram 
showed marked bilateral hydronephrosis and hydroureters 
more severe than previously (Fig. 1). Retrograde pyelography 
was attempted. The ureteral catheter could not be passed 
beyond 6 to 8 cm. from the ureterovesical junction on the left 
side (Fig. 2). On the right side there was narrowing of the 
ureter with proximal dilatation. An exploratory celiotomy was 
performed. The pelvis was found to have stony hard, fibrotic 
tissue, encasing the left ureter, which was dilated proximally. 
The ureter was dissected out from this area. A ureterostomy 
was performed and a ureteral catheter was passed into the 
ureter to the bladder. On the right side, there was minimal 
obstruction secondary to a mild degree of fibrosis; since the 
ureter was patent, it was not dissected. The postoperative 
diagnosis was severe retroperitoneal fibrosis, probably sec- 
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ondary to the prior use of Avitene. Histopathologic diagnosis 
of biopsies from the fibrotic area showed marked fibrosis and 
moderate chronic inflammation. The postoperative period 
was complicated with pyelonephritis, which was treated with 
intravenous ampicillin. On the tenth postoperative day, the 
ureteral catheter and the Foley catheter were removed, and 
normal spontaneous voiding resumed. 

On the eighteenth postoperative day, the patient was dis 
charged in satisfactory condition. Her further course was un- 
eventful and she has done well. The latest intravenous pyelo- 
gram, obtained on September 15, 1977, showed mild dilata- 
tion of the left renal pelvis and the proximal half of the ureter. 
The distal portion of the left ureter was within normal limits. 
There was no dilatation of the right ureter (Fig. 3). 


Intraoperative bleeding during radical pelvic sur- 
gery can be bothersome and time-consuming to con- 
trol. The temptation to use a substance like Avitene, 
which provides prompt and easy control, can be great. 
This paper illustrates that ureteral obstruction second- 
ary to fibrosis can be a hazard when Avitene is used, 
There is no substitute for careful dissection and 
prompt ligation of significant bleeding vessels in the 
pelvis. Avitene should be used only in areas where the 
resulting fibrosis will not cause obstruction to the pelvic 
ureters. . 
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Effects of chlormethiazone on uterine 
blood flow in pregnant Western ewes 
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CHLORMETHIAZOLE (CMT) has been widely used for 
the treatment of the eclamptogenic toxemias of preg- 
nancy in the United Kingdom. ' Yet little is known of its 
effect on uterine blood flow and myometrial activity. 
This drug is primarily an anticonvulsant affet has 
powerful sedative hypnotic and antiemetic properties. 


Supported by United States Public Health Service Grant 
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stitute. e F 
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Fig. 1. Effect of intravenous infusion of CMT on the blood 
pressure (a) and pulse rate (b) of pregnant ewes. 
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Fig. 2. Effect of intravenous infusion of CMT on the 
myometrial tonus of pregnant ewes. 


It was first synthesized by French workers in 1953, 
while they were investigating the shock produced by 
the intravenous administration of vitamin B, (thiamine 
aneurine). The thiazole component, rather than 
pyrimidine, which caused shock, was éound to have an- 
ticon nt properties. The intravenous solution has a 
concentration of 0.8 per cent with pH 6.5 to 6.7. The 
'reported side-effects include nasal stuffiness and 
phlebitis. The only significant cardiovascular change 
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reported following administration to human volun- 
teers was an increase in heart rate; the mechanism of 
this is obscure but in quality it seems to resemble that 
produced by atropine. 

In large doses it has been used as the sole agent for 
maintaining unconsciousness during cesarean section. 
It has been shown to cross the placenta; however, there 
was reportedly no undue fetal depression. 

This study was undertaken to evaluate the effects of 
CMT on the pregnant ovine uterus. 

Four pregnant Western ewes were anesthetized with 
ketamine (20 mg. per kilogram) and pentobarbitone (5 * 
mg. per kilogram) for the implanting of arterial and 
venous catheters, an electromagnetic flow probe, an, 
aortic occlusion loop, and an intrauterine balloon 
catheter, for the measurement of arterial blood 
pressure (ABP), uterine blood flow (UBF), and in- 
trauterine pressure (IUP), as has been described previ- 
ously.? A minimum of seven days was allowed following 
operation before studies commenced. To minimize dis- 
turbance and ensure stability of flow, the animals were 
monitored in an isolated room. All drugs were related 
to the stable control UBF. The ewes were at least at 70 
days’ gestation. 

CMT was infused intravenously at a rate of 32 mg. 
per minute, for 15 minutes. The dose was calculated to 
approximate that used in the clinical management of 
the pre-eclamptic patient. UBF, pulse, ABP, and IUP 
were sampled at one-minute intervals during and for at 
least 10 minutes following infusion. The uterine con- 
auctance (UBF/ABP) was calculated. Analysis of vari- 
ance and Duncan’s New Multiple Range Test were 
used to tèst the significance of the results. 

CMT produced a significant increase in pulse (8 per 
cent, p € 0.01) without affecting the conductance. It 
caused no significant change in UBF, ABP, and 
myometrial tonus (Figs. 1 and 2). 

Intravenous infusion of CMT into the uterine ar- 
teries of pregnant ewes produced the expected tachy- 
cardia but no change in UBF or myometrial tonus. 
These findings would seem to confirm the lack of any 
detrimental effect observed clinically. 


We thank Dr. Leonard Rhyne and Mr. Jeff Scott for 
their assistance with the statistical analyses. Astra 
Chemicals Ltd., Watford, England, and A/B Astra, 
Sweden, provided the chlormethiazole edisylate. 
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Aspiration of amniotic fluid 
* To the Eddors: 

The conclusion reached by Drs. Duenhoelter and 
, Pritchard (Am J. OBSTET. GYNECOL. 130: 470, 1978), 
that the severely stressed immature human fetus- 
manifests dep-essed rather than stimulated aspiration 
of amniotic fluid, is interesting and somewhat surpris- 
ing. Contrasting conclusions might be derived from 
neonates who suffer meconium aspiration syndrome, a 
disorder that & traditionally thought to result from a 
hypoxic insult to the fetus. Although it may be impos- 


sible for a pa hologist to determine the quantity of 


amniotic fuid “aspirated” into the fetal lungs, it is not 
difficult to delineate the presence and quantity of 
meconium witzin alveolae and terminal air spaces. 
Meconium asp ration syndrome is extremely uncom- 
mon in infants of less than 32 weeks' gestation (Ting, 
2. and Brady, J. P.: Tracheal suction in meconium 
aspiration, AM. |. OBSTET. GYNECOL. 122: 1767, 1975), 
ret it would be mportant to know the histologic find- 
megs in the lungs of their immature stillborn infants for 
two reasons: first, morphologic confirmation of their 
radioisotopic data might be obtained by comparing the 
rumber of int-apulmonary erythrocytes within test 
versus control ir fants and, second, the diametars of the 
airways within tae two groups of infants might be com- 
pared. It may be that accentuated dilatation of the air- 
ways occurring during fetal stress may have allowed 
excessive fluid (and radiolabeled erythrocytes) to leak 
oat of the lungs during technical processing prior to 
radiossotopic anz ysis, thus leading to an inappropriate 
conclusion. Als] was there any attempt to monitor 
fetal breathing efforts prior to death? 

Henry Krous, M.D. 
Departments ef Pathology and Pediatrics 
Orlahema Clhildrez's Memorial Hospital 
The University of Oklahoma Health Sciences 

Center 

Post Office Box 26901 
Oklahoma City, Olfahoma 73190 


Reply to Dr. Kous 
To the Editors- 

We agree with Dr. Kreus that the conclusion of our 
study is indeed surprising, namely, that the severely 
giressed immatur- human fetus manifests depressed 





rather than stimulated aspiration of amniotic fluid. In 
this communication, as well as in three previous re- 
ports, we presented data from which we concluded that 
significant quantities of amniotic fluid and its debris 
reach the lungs of the normal human fetus. At no time 
did we conclude that the human fetus does not aspirate 
meconium during or subsequent to a hypoxic insult. 
We believe, on the other hand, that the squames nor- 
mally suspended in amniotic fluid and found by pa- 
thologists in fetal lungs need not be the result of & 
terminal hypoxic insult but rather are the consequence 
of regular physiologic respiratory movemeats. Dr. 
Krous quoted the report by Ting and Brady, which is 
indeed an interesting one in the context of our discus- 
sion: Among 120 infants born “through meconium- 
stained amniotic fluid” none was born before 32 weeks’ 
gestation and only six between 32 and 37 weeks. Thus, 
we concur with Dr. Krous that meconium aspiration is 
uncommon before 32 weeks’ gestation. In our opinion, 
the explanation for this is that gastrointestinal tract 
contents are discharged only rarely at this time in ges- 
tation and, thus, these younger fetuses would rarely 
have the opportunity to inhale or aspirate meconium. 

Measurement of the radioactivity of labeled red cells 
in the lungs allows more reliable and precise quan- 
tification of the minimum volume of amniotic fluid and 
its contents that have entered the lung than does count- 
ing of erythrocytes, especially since in histologic prep- 
arations of the fetal lung maternal red blood cells that 


. have been injected into the amniotic sac cannot be dis- 


tinguished morphologically from fetal erythrocytes. In 
one of our previous publications we demonstrated in a 
rhesus monkey that microspheres, which can be clearly 
identified histologically, were transferred from the 
amniotic sac into the alveoli. 

Leakage of fluid out of the tracheobronchial pulmo- 
nary tract during processing was avoided by immediate 
clamping of the trachea. 

No attempts were made to monitor fetal breathing 


movements. e | N 
Johann H. Duenna, M.D. € 
Jack A. Pritchard, M.D. € 


Department of Obstetrics and Gynecology * | 
The University of Texas Health Science x 

Center at Dallas | 
5323 Harry Hines Boulevard 
Dallas, Texas 75235 
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Tests of fetal well-being 


To the Editors: 
In the “Communications in Brief" (Tuis JOURNAL 


E ~~ 130: 849, 1978) Drs. Salerno and Kay reported the 
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occurrence of a fetal death in utero within one week of 
a negative oxytocin challenge test (OCT). The authors 
thereby offered further challenge to the validity of the 
Weekly interval between OCT's. I believe that this 
communication, however unintentional, offers more 
than just a challenge to the prognostic ability of this test 
of fetal well-being. Instead, it clearly demonstrates the 
failure to utilize correctly the various parameters of 
fetal well-being that we have at our disposal. With this 
in mind, let us review the management of the case in 
point, as presented by the authors. 

The patient, with an expected date of confinement of 
January 15, 1977, was thought to have a small-for-date 
fetus (to be interpreted as intrauterine growth retarda- 
tion [IUGR]) at the end of December, which would 
have placed the gestational age at approximately 37 
weeks. Because of the apparent concern for IUGR, 
plasma tree estriol and human placental lactogen levels 
(HPL) were determined on December 28, 1976, and 
reported as 3.0 ng. and 2.3 ug per milliliter, respec- 
tively. Both values were significantly less than those re- 
garded as normal for the gestational age in question. 
The estriol value was below the tenth percentile range 
for 37 weeks and the HPL value was within the range 
defined by Spellacy as the “fetal danger zone” (any 
value below 4 ug per milliliter after 30 weeks’ gesta- 
tion). The patient was then scheduled for an OCT to be 
performed nine days later, on January 6, 1977. 

On the day of the OCT, which was negative for fetal 
distress, repeat estriol and HPL levels were obtained 
and reported as 4.8 ng and 2.6 wg per milliliter, re- 
spectively, values obviously not reassuring of fetal 
well-being. The authors were apparently concerned 
over these values because a pelvic examination was per- 
formed and revealed the cervix to be unfavorable for 
induction of labor. The patient was then rescheduled 
for an outpatient OCT one week later, on January 13, 
1977, at which time the patient would have been two 
days short of term. The OCT was never performed 
because on the morning of January 13, 1977, fetal 
heart tones were no longer present. On January 25, 
1977, the patient was delivered of a macerated stillborn 
infant, weighing 4 pounds, 11 ounces, clearly below the 
tenth percentile of birth weight for a gestational age of 
almost 40 weeks. 

The authors suggest that “decreasing the interval be- 
tween QCT’s might have saved this baby.” Be that as it 
may, I feel rather strongly that in this particular case 
the frequency of OCT's in determining the outcome is 
irrelevant. In view of the ominous results of the biolog- 
ical parameters ascertained on two occasions, coupled 
with the.clinical suspicion of IUGR and its association 
with sudden fetal death in utero, I feel that more ap- 
propriate and deliberate action should have been un- 
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dertaken to save this baby. Plasma estriol and/or HPL 
levels should have been determined more frequently, 
ideally every day or a minimum of three times a week. 
OCT or nonstress testing (NST) should have been ini- 
tiated immediately following the clinical suspicion of 
IUGR and repeated on a more frequent basis. NST, 
because of its noninvasiveness, could have been per- 
formed as often as deemed necessary. An amniocen- 
tesis at 37 to 38 weeks was in order for determination 
of lung maturity and the presence or absence of 
meconium. In addition, this patient would have ben- 
efitted from an early and expeditious delivery, regard- 
less of the unfavorableness of the cervix, by either se- 
rial induction of labor or by cesarean section. 

To base one’s clinical management on a single pa- 
rameter of fetal well-being (OCT), despite evidence to 
the contrary, was, to put it mildly, intrepid. Once the 
diagnosis of IUGR is established by whatever means, 
the fetus should be delivered as soon as it shows evi- 
dence of pulmonary maturity or even sooner if there is 
reason to suspect imminent fetal death. 

Good management of high-risk pregnancy involves 
the proper utilization, appreciation, and interpretation 
of the various biological and bioelectrical parameters 
available for the determination of fetal well-being. 

Stephen M. Lieb, M.D. 
Fellow in Maternal-Fetal Medicine 
Department of Obstetrics and Gynecology 
University of California 
School of Medicine 
The Center for the Health Sciences 
Los Angeles, California 90024 


Reply to Dr. Lieb 
To the Editors: 

Dr. Lieb seems to have missed the point of the article. 
The purpose of the paper was not to describe a pro- 
tocol to manage intrauterine growth retardation nor to 
commend the management of either case presented 
but to point out how blind faith in a single parameter of 
fetal well-being can lead to disastrous results. To quote 
the last sentence of the article: “Thus, it would seem 
wise to test at more frequent intervals and/or more 
frequently use other tests of fetal well-being, even in 
the presence of a negative OCT." 

Nicholas J. Salerno, M.D. 
1916 State Highway 70 East 
Cherry Hill, New Jersey 08003 


Evacuation abortion 


To the Editors: 

Some comments are necessary on Dr. Charles E. 
Flowers’ remarks concerning the paper by Burkman 
and associates entitled "Hyperosmolar urea for elective 
midtrimester abortion” (AM. J. OBsTET. GYNECOL. 131; 
10, 1978). 
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He decried the documentation of safety for evacua- 
tion abortior* by noting that unskilled operators will 
have more cemplications in carrying out a procedure 
that is new te them. Some suggestions as to how skills 
might be improved and how preceptorships could be 
arranged would have been preferable. 

More startimg were the obvious racist remarks that 
concluded ths segment of Dr. Flowers’ observations. 


Their inclusion in the most prestigious journal of 


our spedalty as well as their origin from one of the 
best-known secieties of obstetrics and gynecology in 
our country s most unseemly and warrants a public 
apology. 
Alan J. Margolis, M.D. 

Sadja Goldsmith, M.D., M.P.H. 

Department of Obstetrics, Gynecology 
and Reprodwctive Sciences 

School of Medwine 
University of California, San Francisco 
San Francisco, California 94143 


Reply to Drs. Margolis and Goldsmith 


To the Editors: 

This University has had an inordinate number of 
reberrals of patients with complications from evacua- 
tion abortions performed after 14 weeks of pregnancy. 
Retained proeucts of conception, infection, and hem- 
orrhage are complications that are prevalent through- 
out the countey anc explain the reason this technique 
has not achieved the popularity that prostaglandin- 
urea termination is achieving. I think there are inher- 
ent risks and problems associated with this procedure 
that do not warrant the arrangement of preceptorships 
to extenc its use. 

l appreciate that Drs. Margolis and Goldsmith have 
contrary opinsons. 

It never occurred to me that the danger of ". . . walk- 
ing dowr the streets of Harlem at midnight whistling 
Dixie" is racist The statement is true for members of 
both races. It would also be dangerous to walk down 
the streets o! Tripoli, Libya, at midnight speaking 
Yiddish. Both statements express facts; this is how it is 
in the world im which we live. 

Beauty or ugliness is in the eyes of the beholder. 

Charles E. Flowers, Jr., M.D. 
Department of Obstetrics and Gynecology 
Medical Center 
University of A'ibama in Birmingham 
University Stati n 
Birmingham, Aeabama 35294 


Plasma oxwtocin values 
To the Editors: 

The recent paper by Vasicka and associates (Am. J. 
OBSTET. GYNECOL. 130: 263, 1978) contains important 
new data rege-ding regulation of oxytocin secretion in 
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pregnancy. As pointed out by the authors, their plasma 
oxytocin values are substantially higher than those re- 
ported by several other laboratories in which specific 


extraction techniques had been utilized. Vasicka and ~~ .- 


associates proposed to reconcile these differences on 
the basis of differing immunopotency of the oxytocin 
preparations used as standards for the radioim- 
munoassay. We believe that this is an unlikely explana- 
tion. Our own studies of oxytocin immunoreactivity 
with United States Pharamacopeia posterior pituitary 
extract used as a standard have shown very consistent 
results when this natural, bioassayed standard is com- 
pared to either Pitocin* or synthetic oxytocin.t While it 
is also possible that polymerization of synthetic oxy- 
tocin in aqueous solution can diminish both im- 
munoreactivity and bioactivity, such differences are at 
most of the order of 100 to 200 per cent. Therefore, it 
is highly unlikely that differences among standards 
could account for the substantial elevations in plasma 
oxytocin reported by the authors. . 
Current experience by many investigators suggests 
that the most likely explanation for the extremely high 
levels of oxytocin reported by Vasicka and associates is 
the use of whole plasma for immunoassay. Experience 
with radioimmunoassays for other small peptides have 
shown substantial, nonspecific immunoreactivity when 
unextracted plasma is used. The authors themselves 
raised these questions in their discussion but unfortu- 
nately their answers are inaccessible for critical review 
since the documentation is included in a paper that has 
only been submitted for publication. It certainly would 
seem appropriate for the authors to provide further 
validation of their assay methodology and, in particu- 
lar, confirmation of individual immunoassay results 
with bioassay. 
Richard E. Weitzman, M.D. 
Hypertension Section 
Division of Nephrology and Hypertension 
Theodore H. Glatz, M.D. 
Perinatal Research Laboratory 
Harbor General Hospital 
1000 West Carson Street 
Torrance, California 90509 


*Parke, Davis & Co., Detroit, Michigan. 
*Bachem Chemicals. 


Reply to Drs. Weitzman and Glatz 





To the Editors: "au: 


Concerning low and high plasma oxyfocmwtO T) 


levels, in our paper, "Plasma oxytocin in initiation ef 


labor," we simple pointed out possible sources of the ~ 


differences peculiar to the patient, events of pregnancy 
and labor, and the baby. We also enumerated possible 
sources of interlaboratory differences with no attempt 
at definite reconciliation at this stage of OT research;in 
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Fig. 1. Standard curves of five different preparations of powdered oxytocin in microunits. 
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. . Fig.2. The standard curves shown in Fig. 1 differ when the same preparations of powdered oxytocin 
(in picograms) are assayed for absolute weight, with biological potency disregarded. 
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fact we called for imternational standardization of the 
immunologic and »:clogical units of activity. 

In regard to the interlaboratory differences, one of 
the factors we considered is the lack of a common unit 
on the vertical axis. Biological units may have consider- 
able interlaberatory bioassay variability and if such is 
introduced into tbe radioimmunoassay (RIA) the re- 
sults expressed in microunits have relative meaning, 
especially for interlaboratory RIA comparison. Simi- 
larly, interlaboratory differences of biological and im- 
munologic potency exist. Fig. 1 shows standard curves 
of five diffesent preparations of powdered oxytocin. 
The immunoreactivity was expressed in microunits. In 
preparing tke dilutions for standard curves, we ad- 
justed the weight to microunits. If one laboratory uses 
the spectrum OT standard curve for a sample that 
would give a Bound/free (B/F) ratio of 40, plasma OT in 
that sample would read 5 uU; if another laboratory 
uses the w standard curve, the same sample would give 
a reading of 50 LU. When the same five preparations 
of powdered OT were assayed for absolute weight, 
with the biological potency disregarded, the standard 
curves were different, as shown in Fig. 2. However, the 
differences at certain points of the B/F ratio were 
equally great. 

We are notat all convinced that these findings neces- 
sarily represent the cifference in immunoreactivity. It 
is equally likely that difference may be in the inter- 
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laboratory variability of the weight/biological unit ratio, 
but we cannot disregard the former possibility until this _ 
is proved. «1: 

Drs. Glatz and Weitzman's findings of a positive cor- ` 
relation of biological and immunologic reactivity of 
their three oxytocins, namely United States Phar- 
macopeia posterior pituitary extract, Pitocin, and syn- 
thetic oxytocin, are encouraging and if duplicated may 
serve as a weight/biological unit standard in which all 
future data should be expressed. 

Concerning the question of plasma OT levels when 
extracted or whole plasma is employed, we recognize 
the general experience with RIA for other small pep- 
üdes that have shown nonspecific immunoreactivity 
when unextracted plasma was used. But we also rec- 
ognize the lack of similar studies comparing OT levels 
in whole and extracted plasma. Our own preliminary 
studies have not revealed an affirmative answer. Be- 
cause of the great importance of this question they are 
being extended. 

P. Kumaresan D.V.M., Ph.D. 
A. Vasicka, M.D., F.A.C.O.G. 


Coney Island Hospital 


State University of New York . 
Downstate Medical Center 
2601 Ocean Parkway y 


Brooklyn, New York 11235 
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Disease production in neonate (Larsen et al.), 686 
Ballantyne's triple edema syndrome: Prenatal diagnosis with ul- 
trasound and maternal renal biopsy findings (Quagliarello et 
al.), 580 (Comm. in brief) 
Behavioral state, antepartum, studies of, in human fetus at term 
(Timor-Tritsch et al.), 524 
. Benign mesothelioma simulating uterine leiomyoma (Wood and 
$ Bouchelle), 225 (Comm. in brief) 
Beta cell simulator, pancreatic, studies with, in third trimester of preg- 
nancies complicated by diabetes (Santiago, Clarke, and Arias), 
455 
Bile acid levels, serum, and pruritus in cholestasis of pregnancy, effect 
of cholestyramine and phenobarbital on (Laatikainen), 501 
Binding reserve, serum cholesterol, serum lipids and, effects of ste- 
roids on (Roth et al.), 151 
specific, to cytosol receptor, and in vitro potency on human endome- 
trium: Synthetic progestins (Shapiro, Dyer, and Colás), 549 
Biopsy findings, maternal renal, and ultrasound, prenatal diagnosis 
with: Ballantyne's triple edema syndrome (Quagliarello et al.), 
580 (Comm. in brief) 
Birth in sheep, surge of fetal plasma triiodothyronine before (Nwosu et 
* al), 489 
Blood flow, mammary, and plasma progesterone, relationship of 
changes insat time of parturition in ewe (Burd et al.), 385 
organ, cardiac output and its distribution and, in fetal lamb during 
ritodrine administration (Siimes et al.), 42 
and oxygen uptake in uterine and umbilical circulations, relation- 
ship between (Clapp), 410 
euterine, in pregnant Western ewes, effects of chlormethiazone on 
(Hopkinson et al.), 909 (Comm. in brief) 
vaginal, during menstrual cycle (Abrams, Kalra, and Wilcox), 396 
pressure and renin-angiotensin system, effect of specific angiotensin 
antagonist (Sar!) (Ala*) angiotensin II on, in conscious preg- 
nant ewe and fetus (Broughton Pipkin and O'Brien), 7 
sampling, fetal, complication of vacuum extractor after: Fetal hem- 
orrhage (Roberts and Stone), 109 (Comm. in brief) 
velocity waveforms, fetal (McCallum et al.), 425 
Books received, 234, 707, 916 
Botryoides, sarcoma, of vagina in childhood, treated by irradiation and 
vaginal reconstruction (Patchell, Shirkey, and Saenger), 339 
(Comm. in brief) 
Bound, membrane-, and free ribosomes in maternal rat liver, changes 
in, during starvation (Hayashi, Prinzo, and Hayashi), 766 
Breathing activity, human fetal, patterns of, at 34 to 35 weeks’ gesta- 
tional age (Patrick, Natale, and Richardson), 507 
human fetal: Relationship to fetal condition (Platt et al.), 514 
movements, fetal, effects of human maternal venous plasma glucose 
concentrations on (Natale, Patrick, and Richardson), 36 
human fetal, occurrence of, and maternal ethanol ingestion (Fox 
et al.), 354 
Breech delivery, vaginal frank, of hydrocephalic fetus after transab- 
dominal encephalocentesis (Borno et al.), 336 (Comm. in 
brief) 
Bulk of normal placenta, distribution of (Fried), 675 
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Candidiasis, vulvovaginal, treated with clotrimazole cream in seven 
days compared with fourteen-day treatment with miconazole 
cream (Robertson), 321 
Carcinoma, early vulvar (Kunschner, Kanbour, and David), 599 
- ovarian and cervical, toxicity manifestations fotlowing intravenous 
Corynebacterium parvum administration to patients with (Gall et 
— gt), 585 
t. primary, of Fallopian tube: Surprise finding in postpartum tubal 
ligation (Starr et al.), 344 (Comm. in brief) 
squamous cell, of vulva, preoperative radiation therapy in manage- 
ment of: Preliminary report (Acosta et al.), 198 
of cervix, chemotherapy for: Doxorubicin-methyl CCNU (Day et 
al.4, 545 
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Cardiac cycle, fetal, antepartum evaluation of pre-ejection period of 

(Murata et al.), 278 

output and its distribution and organ blood flow in fetal lamb during 
ritodrine administration (Siimes et al.), 42 

systolic time intervals in fetal monkeys: Pre-ejection period (Murata 
et al.), 285 

Cardiovascular response, dramatic pyrexic and, to intravaginal pros- 
taglandin E, (Phelan et al.), 28 

Care problem, major perinatal health: Iatrogenic prematurity due to 
elective termination of uncomplicated pregnancy (Flaksman, 
Vollman, and Benfield), 885 (Clinical opinion) 

Castration, premenopausal, and incremental dosages of conjugated 
equine estrogens, effect of, on plasma follicle-stimulating 
hormone, luteinizing hormone, and estradiol (Utian et al.), 
297 

Catecholamines, plasma, plasma cortisol, and anxiety, maternal, rela- 
tionship of, to progress in labor (Lederman et al.), 495 

CCNU, methyl-doxorubicin: Chemotherapy for squamous carcinoma 
of cervix (Day et al.), 545 

Cell carcinoma, squamous, of vulva, preoperative radiation therapv in 
management of: Preliminary report (Acosta et al.), 198 

dysplasia, vaginal and cervical squamous, in women exposed to 
diethylstilbestrol in utero (Burke, Antonioli, and Rosen), 537 

hemoglobinopathies, sickle, use of partial exchange transfusion pre- 
operatively in patients with (Morrison, Whybrew, and 
Bucovaz), 59 

sickle, and normal hemoglobins, quantitation of, in amniotic fluid by 
radioimmunoassay (Garver et al.), 697 (Comm. in brief) 

simulator, pancreatic beta, studies with, in third trimester of preg- 
nancies complicated by diabetes (Santiago, Clarke, and Arias), 
455 

Cervical cytology, adnexal malignancy detected by (Fox), 148 

dilatation monitoring, continuous, by ultrasonic methods during 
labor (Moss et al.), 16 

and ovarian carcinoma, toxicity manifestations following intrave- 
nous Corynebacterium parvum administration to patients with 
(Gall et al.), 555 

and vaginal squamous cell dysplasia in women exposed to diethylstil- 
bestrol in utero (Burke, Antonioli, and Rosen), 537 

Cervix, chemotherapy for squamous carcinoma of: Doxorubicin- 

methyl CCNU (Day et al.), 545 
dilatation of, and urea (Droegemueller et al.), 775 
Ce ream section, postmortem (Arthur), 175 
under general and spinal anesthesia, neonatal neurobehavioral 
tests ain cesarean section under (Hodgkinson et al.), 
670 
Changes in free and membrane-bound ribosomes in maternal rat liver 
during starvation (Hayashi, Prinzo, and Hayashi), 766 
in mammary blood flow and plasma progesterone, relationship of, at 
me of parturition in ewe (Burd et al.), 385 
Cheyeótherapy for squamous carcinoma of cervix: Doxorubicin- 
i methyl CCNU (Day et al.), 545 

Childhood, sarcoma botryoides of vagina in, treated by irradiation and 
vaginal reconstruction (Patchell, Shirkey, and Saenger), 339 
(Comm. in brief) 

Chlormethiazone, effects of, on uterine blood flow in pregnant West- 
ern ewes (Hopkinson et al.), 909 (Comm. in brief) 

Cholestasis of pregnancy, effect of cholestyramine and phenobarbital 
on pruritus and serum bile acid levels in (Laatikainen), 501 

Cholesterol binding reserve, serum, serum lipids and, effects of ste- 
roids on (Roth et al.), 151 

Cholestyramine and phenobarbital, effect of, on pruritus and serum 
bile acid levels in cholestasis of pregnancy (Laatikainen), 501 

Choriocarcinoma with metastasis in. postmenopausal woman 
(Dougherty, Cunningham, and Mickal), 700 (Comm. in brief) 

Chorionic gonadotropin, human, early detection of, in urine by simple 
immunoassays (Lau et al.), 691 (Current investigation) 

Chronic rhesus monkey preparation (Macaca mulatta), plasma cortisol 
in (Socol et al.), 421 

Cilia, role of, in fertility: Evaluation by selective microsurgical mod- 
ification of rabbit oviduct (Eddy et al.), 814 

Circulation(s), fetoplacental, sampling. III. Combined laparoscopy- 
fetoscopy in pregnant macaque for hemoglobin identification 
(Davidson et al.), 833 

sheep uteroplacental, and sensitivity to angiotensin II, effects of in- 
domethacin on (McLaughlin, Brennan, and Chez), 430 

uterine and umbilical, relationship between blood flow and oxygen 
uptake in (Clapp), 410 
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Circulatory responses to systemic infusions of estrone and estradiol- 
17a in nonpregnant, oophorectomized ewes (Rosenfeld and 
Rivera), 442 
shock in pregnant sheep. IV. Fetal and neonatal circulatory re- 
sponses to hypovolemia—influence of anesthesia (Nuwayhid 
et aL), 658 
Circumcision, elective, recurrence of pneumothorax as possible com- 
plication of (Auerbach and Scanlon), 583 (Comm. in brief ) 
Clamp, nonereshing vascuiar, for pelvic surgery, development. of 
(Masterson, Sullivan, and Townsend), 113 (Comm. in brief) 
Classic pages, 90-91, 215-218, 324, 471-472, 571-572, 694-695, 822- 
827, 901-G02 
Clinical opinion, 207-214, 588-598, 885-900 
Clotrimazole cream, vulvevaginal candidiasis treated with, in seven 
days compared with sourteen-day treatment with miconazole 
creama Robertson). 321 
* Communications im brief, 107-117, 220-227, 336-345, 579-585, 696- 


701, 993-910 
Complexes, antigen-antibecy. search for, in pre-eclampsia: Further 
. evidence against imraunologic pathogenesis (Knox et al.), 87 


(Current investigation) 

Complication(s) of abortion performed with plastic suction curet: In- 
trauterine loss of curet tip (McElin and Giese), 343 (Comm. in 
brief) 

of artificial insemination, aydatidiform mole as (Stone), 696 (Comm. 
in brief) 

obstetric: Myotomia dystrophica (Webb et al.), 265 

possible, of clectrve circumcision, recurrence of pneumothorax as 
(Auerbach and Scanion), 583 (Comm. in brief) 

of vacuum extractor after fetal blood sampling: Fetal hemorrhage 
(Roberts and Stone), 109 (Comm. in brief) 

Computers, use of, in labor and delivery suite: Overview (Rosen, Sokol, 
and Chik), 589 (Cl:wcal opinion) 

Concentration(s), human maternal venous plasma glucose, effects of, 
on fetal breathing movements (Natale, Patrick, and 
Richardson), 36 

lecithin, in fetal lung tissue and amniotic fluid, effect of hypoxia on, 
in rats (Nelson, McPherson, and Eguchi), 226 (Comm. in 
brief) 

serum, of dehydroisoandrosterone sulfate, effect of oral contracep- 
tive treatment on (Madden et al.), 380 

Condition, fetal, relationship to: Human fetal breathing (Platte), 
514 

Congenital neuroblastoma, association of hydrops fetalis with (Moss 
and Kaplan), 905 (Cemm. in brief) 

Conjugated equine estrogens, incremental dosages fi , and pre- 
menopausal castration, effect of, on plasma follicle- 
stimulating hormone, luteinizing hormone, and estradiol 
(Utianeet al.), 297 a 

Consort patient: Single-dose metronidazole for trichomonal Voginitis 
(Dykers), 579 (Comum. in brief) 

Consultants for American Journal of Obstetrics and Gynecology, deo. 
832 

Contraception and abortior: Adolescent sexual activity (Gispert and 
Falk), 520 

oral and intrauterine: A 1978 risk assessment (Rosenfield), 92 (Cur- 
rent developments: 

Contraceptive(s) device(s), intrauterine, ovarian pregnancy associated 
with (Gray and Rutfelo), 134 

progesterone-releasing merauterine, effect of, on uterine secretion 
of prostagiandin Fso and life-span of corpora lutea in ewe 
(Murdoch et al.), 81 
oral, development of (Chang), 217 (Classic pages) 
and focal modular hyperplasia of liver (Kinch and Lough), 717 
and platelet aggregation Shevde et al.), 303 
treatment, oral, effect of, on serum concentration of dehydroisoan- 
drosterone sulfate ‘Madden et al.), 380 
Control, neural, of gonadotropin secretion in primates (Vande Wiele, 
Antunes, and Ferir), 752 
Conversion of maternal plasma dehydroisoandrosterone sulfate to 
18a-hvdroxydehyd:cisoandrosterone sulfate, estradiol, and 
estriol, study of kimesics of (Madden, Gant, and MacDonald), 
392 
Corpora lutea, human, of term pregnancies, gonadotropin receptors 
in (Ra, Sanfilippo. and Carman), 581 (Comm. in brief) 
life-span of, uterine secretion of prostaglandin Fza and, effect of 
P erone-releasimg intrauterine contraceptive device on, 
in ewe (Murdoch e: al.), 81 
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Corticosteroids, transfer and metabolism of, in perfused human pla- 
centa (Levitz, Jansen, and Dancis), 363 
Cortisol, amniotic fluid, in normal and diabetic pregnant women, and 
relation to respiratory disease in neonate (Brazy, Crenshaw, 
and Brumley), 567 (Current investigation) 
desoxycorticosterone, and aldosterone, sequential studies of secre- 
tory patterns of, I. Desoxycorticosterone in normal pregnancy 
(Nolten et al.), 414 (3 
plasma, anxiety, and plasma catecholamines, maternal, relationship _ 4 5 
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al.), 421 ; 
Corynebacterium parvum administration, intravenous, to patients with — 
ovarian and cervical carcinoma, toxicity manifestations follow- — — 
ing (Gall et al.), 555 WV 
Cream, clotrimazole, vulvovaginal candidiasis treated with, in seven 
days compared with fourteen-day treatment with miconazole 
cream (Robertson), 321 ome f 
Curet, plastic suction, complication of abortion performed with: In- 
trauterine loss of curet tip (McElin and Giese), 343 (Comm. in E 
brief) : 
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(Grimes and Cates), 207 (Clinical opinion) 
Current developments, 92-106, 325-335, 573-578 
investigation, 87-89, 567-570, 691-693 "c ji 
Cycle, estrous, electrical and mechanical activity of rat uterus in vivo rud 
during (Ishikawa and Fuchs), 611 . Ck ; M 
fetal cardiac, antepartum evaluation of pre-ejection period of. TE 
(Murata et al.), 278 on ame 
menstrual, vaginal blood flow during (Abrams, Kalra, an@Wilcox), —— 
396 4 , 
Cycling women, normally, pattern of sexual steroids, prolactin, and EL. 
gonadotropic hormones during prolactin inhibition in (Schulz 
et al.), 561 «^ EEG 
Cynomolgus monkeys (Macaca fascicularis), intrauterine ethanpl- — 
induced termination of pregnancy in (Dubin et al.), 783 UP 
Cyproheptadine, metergoline, and methysergide, long-term follow-up — . 
with: Antiserotonin treatment of hyperprolactinemic amen- — — 
orrhea (Crosignani et al.), 307 u 
Cysts of female external genitalia in newborn infant (Merlob et al.), 607 - 
Cytology, cervical, adnexal malignancy detected by (Fox), 148 T 
Cytoplasmic estrogen and progesterone receptors, distribution of, nia 
human endometrium (Tsibris et al.), 449 M 
Cytosol receptor, specific binding to, and in vitro potency on human 
endometrium: Synthetic progestins (Shapiro, Dyer, and. 
Colás), 549 x 
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abortion (Kimball, Hallum, and Cates), 169 "nu. 
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through 1976 (May, Miller, and Greiss), 140 - EM 
Decelerations, variable, V. Clinical significance of fetal heart rate pat- 
terns during labor (Cibils), 791 - 9 ee 
Deficiency, possible ovulatory, after tubal ligation (Berger, Radwanska, 
and Hammond), 699 (Comm. in brief) TEM 
Dehydroisoandrosterone sulfate, effect of oral contraceptive treatment. iT 
on serum concentration of (Madden et al.), 380 "M 
maternal plasma, study of kinetics of conversion of, to 16a-hy- 
droxydehydroisoandrosterone sulfate, estradiol, and estriol 
(Madden, Gant, and MacDonald), 392 M 
Delivered primates, prematurely, improved ventilation of, following yt 
tracheal deposition of surfactant (Enhorning et al.), 529 cE 
Deliveries, home, safe alternative to—single-unit delivery system 
(Notelovitz), 889 (Clinical opinion) 
Delivery and labor suite, use of computers in: Overview (Rosen, Sokol, 
and Chik), 589 (Clinical opinion) 
system, single-unit—safe alternative to home deliveries (Notelovitz), * 
889 (Clinical opinion) E 
vaginal frank breech, of hydrocephalic fetus after transabdominal 
encephalocentesis (Borno et al.), 336 (Comm. in brief) * + 
Deposition of surfactant, tracheal, improved ventilation of prema- 
turely delivered primates following (Enhorning et al.), 529 
Desoxycorticosterone in normal pregnancy. I. Sequential studies of 
secretory patterns of desoxycortisoterone, aldosterone, and 
cortisol (Nolten et al.), 414 "UP 
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Detection, early, of human chorionic gonadotropin in urine by simple 
immunoassays (Lau et al.), 691 (Current investigation) 

Development in first year of life and fetal heart rate patterns (Painter, 
Depp, and O'Donoghue), 271 

Device(s), intrauterine contraceptive, ovarian pregnancy associated 
with (Gray and Ruffolo), 134 

progesterone-releasing intrauterine contraceptive, effect of, on uter- 
ine secretion of prostaglandin Fa and life-span of corpora 
lutea in ewe (Murdoch et al.), 81 

Dexamethasone and terbutaline, therapy with, for premature labor, 

i: pulmonary edema occurring after: Case report (Stubblefield), 
341 (Comm. in brief) 

. Diabetes, studies with pancreatic beta cell simulator in third trimester 

of pregnancies complicated by (Santiago, Clarke, and Arias), 
455 

Diabetic and nondiabetic pregnancies, palmitic/stearic ratio of amni- 
otic fluid in, and relationship to development of respiratory 
distress syndrome (O'Neil, Davies, and Siu), 519 

and normal pregnant women, amniotic fluid cortisol in, and relation 
to respiratory disease in neonate (Brazy, Crenshaw, and 
. Brumley), 567 (Current investigation) 

Diagnosis, prenatal, with ultrasound and maternal renal biopsy 
findings: Ballantyne's triple edema syndrome (Quagliarello et 
al.), 580 (Comm. in brief) 

of Sheehan's syndrome using sequential pituitary stimulation test 
(DiZerega, Kletzky, and Mishell), 348 

, ultrasound: Transitory fetal ascites (Platt, Collea, and Joseph), 906 

(Comm. in brief) 

Diagnostic amniocentesis, midtrimester, significance of meconium in 
(King, Prescott, and Pernoll), 667 

DiethyMfbestrol ja utero, vaginal and cervical squamous cell dysplasia 
‘in women exposed to (Burke, Antonioli, and Rosen), 537 

Dilatation of cervix and urea (Droegemueller et al.), 775 

monitoring, continuous cervical, by ultrasonic methods during labor 
(Moss et al.), 16 

Disease production in neonate, I. Experimental Group B streptococcal 

infection in rhesus monkey (Larsen et al.), 686 

respiratory, in neonate, amniotic fluid cortisol in normal and diabetic 
pregnant women and relation to (Brazy, Crenshaw, and 
Brumley), 567 (Current investigation) 

Disorders, neurological, and pregnancy (Aminoff), 395 (Current de- 
velopments) 

Distress, fetal, alarming sign of: Sinusoidal pattern (Gal et al.), 903 
(Comm. in brief) 

syndrome, respiratory, palmitic/stearic ratio of amniotic fluid in dia- 
betic and nondiabetic pregnancies and relationship to devel- 
opment of (O'Neil, Davies, and Siu), 519 
Distribution of bulk of normal placenta (Fried), 675 
of cytoplasmic estrogen and progesterone receptors in human en- 
dometrium (Tsibris et al.), 449 

Diuresis, water, inhibition of menstrual uterine motility during (Cobo, 
Cifuentes, and De Villamizar), 313 

Dosages, incremental, or conjugated equine estrogens, and pre- 
menopausal castration, effect of, on plasma follicle- 
stimulating hormone, luteinizing hormone, and estradiol 
(Utian et al.), 297 

Dose metronidazole, single-, for trichomonal vaginitis: Patient and 
consort (Dykers), 579 (Comm. in brief) 

Doxorubicin-methyl CCNU: Chemotherapy for squamous carcinoma 
of cervix (Day et al.), 545 

Drug prescribing during pregnancy (Brocklebank et al.), 235 

Duct agenesis, Müllerian, with unilateral functioning segment of 
rudimentary uterine horn (Knab and Blanco), 222 (Comm. in 

: brief) 

Duodenal obstruction, amniotic fluid lipase in two cases of (Mohide 
and Hill), 221 (Comm. in brief) 

Duration of egg transport by human oviduct, studies on. Il. Ovum 
location at various intervals following luteinizing hormone 
peak (Croxatto et al.), 629 : 

Dysautonomia, familial, pregnancy in (Porges, Axelrod, and Richards), 





Ted 485 
Dysplasia, vaginal and cervical squamous cell, in women exposed to 
E diethylstilbestrol in utero (Burke, Antonioli, and Rosen), 537 
EC E 
e E;, intravagitfal prostaglandin, dramatic pyrexic and cardiovascular 


a response to (Phelan et al.), 28 


E y de 


Lnd 
*e 

b 
T. 





, - 3 scie Py: SEE : : & e m - WV ^ a ý d de f " 
MEE fü pis de had Sa an Apa =P . 1 3 la 
at F, M P E È , a. a l < - r- F 3 , 






Bee Ll. 


. December 15, 1978 > 
Am. J. Obstet. Gynecol. 


E,— Cont d 
oral prostaglandin, induction of labor with, in normal and high-risk 
pregnancies (Nelson and Bryans), 649 
Ectopic pregnancy, maternal deaths from, in South Atlantic region, 
1960 through 1976 (May, Miller, and Greiss), 140 
Edema, massive, of ovary, wedge resection in (Kleiner et ak. 107 
(Comm. in brief) 
-proteinuria-hypertension gestosis, severe (Goodlin, Cotton, and 
Haesslein), 595 (Clinical opinion) 
pulmonary, occurring after therapy with dexamethasone and ter- 
butaline for premature labor: Case report (Stubblefield), 341 
(Comm. in brief) 
syndrome, Ballantyne's triple: Prenatal diagnosis with ultrasound 
and maternal renal biopsy findings (Quagliarello et al.), 580 
(Comm. in brief) 
Editorial, 347 pi 
Education and integration of midlevel health-care practitioners in 
obstetrics and gynecology: Experience of training program in 
Washington State (Briggs et al.), 68 
Egg transport by human oviduct, studies on duration of. II. Ovum * 
location at various intervals following luteinizing hormone 
peak (Croxatto et al.), 629 
Electrical and mechanical activity of rat uterus in vivo during estrous 
cycle (Ishikawa and Fuchs), 611 
Encephalocentesis, transabdominal, vaginal frank breech delivery of 
hydrocephalic fetus after (Borno et al.), 336 (Comm. in brief) 
Endometrium, human, distribution of cytoplasmic estrogen and pro- 
gesterone receptors in (Tsibris et al.), 449 
in vitro potency on, and specific binding to cytosol receptor: Syn- 
thetic progestins (Shapiro, Dyer, and Colás), 549 
Equine estrogens, conjugated, incremental dosages of, and pre- 
menopausal castration, effect of, on plasma follicle- 
stimulating hormone, luteinizing hormone, and estradiol 
(Utian et al.), 297 
Esophageal manometry in pregnant and nonpregnant women 
(Ulmsten and Sundström), 260 
Estradiol, 16a-hydroxydehydroisoandrosterone sulfate, and estriol, 
study of kinetics of conversion of maternal plasma dehy- 
droisoandrosterone sulfate to (Madden, Gant, and Mac- 
Donald), 392 
-l7a and estrone, circulatory responses to systemic infusions of, in 
p nonpregnant, oophorectomized ewes (Rosenfeld and Rivera), 
442 
effect of passive immunization against, on regulatory profile and 
chagacter of labor in rat (Csapo et al.), 464 
follicle-stimulating hormone, and luteinizing hormone, plasma, ef- 
fect of premenopausal castration and incremental dosages of 
conjugated equine estrogens on (Utian et al.), 297 
transfer of, to human milk (Nilsson, Nygren, and Johansson), 653 
Estrjol^ 16a-hydroxydehydroisoandrosterone sulfate, and estradiol, 
y, study of kinetics of conversion of maternal plasma dehydro- 
á isoandrosterone sulfate to (Madden, Gant, and MacDonald), 
392 
Estrogen(s), conjugated equine, incremental dosages of, and pre- 
menopausal castration, effect of, on plasma follicle-stimu- 
lating hormone, luteinizing hormone, and estradiol (Utian et 
al.), 297 
effect of, on hypothalamic structure and function (Naftolin and. 
Brawer), 758 
production and origin of, in two true hermaphrodites (Aiman, Hem- 
sell, and MacDonald), 401 
and progesterone receptors, cytoplasmic, distribution of, in human 
endometrium (Tsibris et al.), 449 
Estrone and estradiol-17a, circulatory responses to systemic infusions 
of, in nonpregnant, oophorectomized ewes (Rosenfeld and 
Rivera), 442 
Estrous cycle, electrical and mechanical activity of rat uterus in vivo 
during (Ishikawa and Fuchs), 611 
Ethanol-induced termination, intrauterine, of pregnancy in cynomol- 
gus monkeys (Macaca fascicularis) (Dubin et al.), 783 
ingestion, maternal, and occurrence of human fetal breathing 
movements (Fox et al.), 354 
Evolution of graphic analysis of labor (Friedman), 824 (Classic pages) 
of thinking in fetal respiratory physiology (Meschia), 806 
Ewe(s), nonpregnant oophorectomized, circulatory responses to sys- 
temic infusions of estrone and estradiol-17a in (Rosenfeld 
and Rivera), 442 
pregnant Western, effects of chlormethiazone on uterine blood flow 
in (Hopkinson et al.), 909 (Comm. in brief) K 
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(Livingstcme and Ostrow), 64 s 

Exchange transtusien, partal, use preoperatively in patients with sickle 
cell hemogiobinopathies (Morrison, Whybrew, and Bucovaz), 
59 
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Exposure, repeated’ intramterine, to oxytocin, clinical and neu- 
robehavioral effec of: Prospective study (Scanlon et al.), 294 
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Kletzky), 698 (Corm. in brief) 
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tubal ligatan (Star- et al.), 344 (Comm. in brief) 
Familial dysautonomia, pregnancy in (Porges, Axelrod, and Richards), 
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Fertility, role ot cia in: Evaluation by selective microsurgical mod- 
ificatiom of rabbit criduct (Eddy et al.), 814 
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906 (Comm. in brie?) 
blood velocity waveforms «McCallum et al.), 425 
breathing activity, human. patterns of, at 34 to 35 weeks' gestational 
age (Parid, Natale amd Richardson), 507 
human: Relsticmship tc fetal condition (Platt et al.), 514 
movements, efiects of human maternal venous plasma glucose 
concentratia@ns on (Natale, Patrick, and Richardson), 36 TAN 
human, oecurrence ct, and maternal ethanol ingestion (Fox et 
al.), 354 
cardiac cycle, arsepartum evaluation of pre-ejectiong period of 
(Murata et al.), 278 
distress, alarming sign of: Sinusoidal pattern (Gal et al.), 903 (Comm. 
in brief) 
gestational age in high-rise pregnancies, assessment of, by. amniotic 
fluid analyses and LRrasound mensuration (Robertson et al.), 
192 
heart rate patterns), clinical significance of, during labor. V. Var 
able decelerations ( ibils), 791 
patterns and evelopment in first year of life (Painter, Depp. 
and O'Donsghue), 271 
pattern, sinusoidal, resolution of, following intrauterine trans- 
4 fusion (Hargs et al. „ 109 (Comm. in brief) 
reaction to ammiocentssis as indicator of fetal well-being (Harri- 
gan and Marino), 4- 
testing, antepartum: “Jonstress test (Evertson and Paul), 895 
(Cliniealbopimion) 
hemorrhage. ©orsplicatioe of vacuum extractor after fetal blood 
sampling (Roberts amd Stone), 109 (Comm. in brief) 
lamb, cardiac eutzut and cs distribution and organ blood flow in, 
during mtoeérine administration (Siimes et al.), 42 
lung maturation (Herbert st al.), 373 
tissue and amnistic fluic effect of hypoxia on lecithin concentra- 
tion in, im rats (Nelsea, McPherson, and Eguchi), 226 (Comm. 
in brief) 

i maternal-, unit, A&5O-incompatible, self-limited hemolytic transfu- 
sion reaction in (Begin, Cefalo, and Lewis), 115 (Comm. in 
brief) 

monkeys, cardiac systolic time intervals in: Pre-ejection period 
(Murata et al), 285 

and neonatal «rcelatory sponses to hypovolemia—influence of 
anesthesia, IV. Circulatory shock in pregnant sheep 
(Nuwayhaid et al.), 638 

plasma triiodothyrenine, sarge of, before birth in sheep (Nwosu et 
al.), 489 


Failure, Davajan, and 


Fetal —Cont'd 
pulmonary maturity as determined by fluorescent polarization of 
amniotic fluid (Elrad et al.), 681 
respiratory physiology, evolution of thinking in (Meschia), 806 


A index 929 ^ 


skull fracture from apparently trivial motor vehicle accident (Cum- — * 


ming and Wren), 342 (Comm. in brief) 

Fetoplacental circulation, sampling. III. Combined laparoscopy- 
fetoscopy in pregnant macaque for hemoglobin identification 
(Davidson et al.), 833 

Fetoscopy-laparoscopy, combined, in pregnant macaque for hemo-, 
globin identification, III. Sampling fetoplacental circulation 
(Davidson et al.), 833 

Fetus, conscious pregnant ewe and, effect of specific angiotensin an- 
tagonist (Sar!) (Ala*) angiotensin II on blood pressure and 
renin-angiotensin system in (Broughton Pipkin and O'Brien), 
7 

human, studies of antepartum behavioral state in, at term ( Timor- 
Tritsch et al.), 524 

hydrocephalic, vaginal frank breech delivery of, after transabdomi- 
nal encephalocentesis (Borno et al.), 336 (Comm. in brief) 

Fibrolipoleiomyoma, uterine: Report of case with discussion of his- 
togenesis (Honore), 635 

Fibrosis, acute postoperative retroperitoneal, and ureteral obstruction 
secondary to use of Avitene (Chung, Menon, and Dillon), 908 
(Comm. in brief) 

Flow, blood, and oxygen uptake in uterine and umbilical circulations, 
relationship between (Clapp), 410 . 

mammary blood, and plasma progesterone, relationship ‘of Bos. 
in, at time of parturition in ewe (Burd et al.), 385 
organ blood, cardiac output and its distribution and, in f 
during ritodrine administration (Siimes et Thad? 
uterine blood, in pregnant Western ewes, effects of chlormethiazone 
on (Hopkinson et al.), 909 (Comm. in brief) 
vaginal blood, during menstrual cycle (Abrams, Kalra, and Wilcox), 
396 

Fluid, amniotic, fetal lung tissue and, effect of hypoxia on lecithfh 
concentration in, in rats (Nelson, McPherson, and Eguchi), 
226 (Comm. in brief) 

pulmonary maturity as determined by fluorescent potra 
of (Elrad et al.), 681 
palmitic/stearic ratio of, in diabetic and nondiabetic pregnancies 
and relationship to development of respiratory distress syn- 
drome (O'Neil, Davies, and Siu), 519 
plasma, and urine, polyamines in, during normal pregnancy (Rus- 
sell et al.), 649 
quantitation of sickle cell and normal hemoglobins in, by radio- 
immunoassay (Garver et al.), 697 (Comm. in brief) 
analyses, amniotic, and ultrasound mensuration, assessment of fetal 
gestational age in high-risk pregnancies by (Robertson et al.), 
192 
cortisol, amniotic, in normal and diabetic pregnant women and rela- 
tion to respiratory disease in neonate (Brazy, Crenshaw, and © 
Brumley), 567 (Current investigation) 
lipase, amniotic, in two cases of duodenal obstruction (Mohide and 
Hill), 221 (Comm. in brief) 

Fluorescent polarization of amniotic fluid, fetal pulmonary maturity as 
determined by (Elrad et al.), 681 

Focal nodular hyperplasia of liver and oral contraceptives (Kinch and 
Lough), 717 

Follicle-stimulating hormone, luteinizing hormone, and estradiol, 

plasma, effect of premenopausal castration on incrementzl 
dosages of conjugated equine estrogens on (Utian et al.), 297 

response, pituitary luteinizing hormone and, to gonadotropin- 
releasing hormone, effect of varying prolactin levels on 
(Spellacy et aL), 157 

Fracture, fetal skull, from apparently trivial motor vehicle accident 
(Cumming and Wren), 342 (Comm. in brief) 

Free and membrane-bound ribosomes in maternal rat liver, changes 
in, during starvation (Hayashi, Prinzo, and Hayashi), 766 A, 

Function and structure, hypothalamic, effect of estrogens on (Naftolin 
and Brawer), 758 a 


lamb | 


G 


General and spinal anesthesia, neonatal neurobehavioral tests follow- 
ing cesarean section under (Hodgkinson et al.)—67Q. 

Genital herpes simplex virus infection, treatment of, with sphoto- 
dynamic inactivation (Kaufman et al.), 861 "re 
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Genital—Cont'd 
mycoplasma infections (Friberg), 573 (Current developments) 
surgical reconstruction, review of—Male transsexualism (Turner, 
Edlich, and Edgerton), 119 
tract, female, sarcoidosis of (Chalvardjian), 78 
Genitalia, female external, cysts of, in newborn infant (Merlob et al.), 
607 
Gestational age, fetal, in high-risk pregnancies, assessment of, by am- 
niotic fluid analyses and ultrasound mensuration (Robertson 
et al.), 192 
limit of twelve weeks for abortion by curettage (Grimes and Cates), 
N i 207 (Clinical opinion) i 
|».  — 34 to 35 weeks’, patterns of human fetal breathing actiyity at (Pat- 
|... rick, Natale, and Richardson), 507 
.  . Gestosis, severe edema-proteinuria-hypertension (Goodlin, Cotton, 
iw x and Haesslein), 595 (Clinical opinion) 
.. . Glucocorticoid and/or antihistamine, effects of, on prolactin response 
AME to surgical procedures (Chapler, Sherman, and Swanson), 
Es 367 
Glucose concentrations, human maternal venous plasma, effects of, on 
fetal breathing movements (Natale, Patrick, and Richardson), 
V" 36 
| Goals, resident training, in obstetrics and gynecology for 1980's (Peck- 
| ham), 709 
. Gonadotropic hormones, sexual steroids, and prolactin, pattern of, 
am during prolactin inhibition in normally cycling women (Schulz 
et al.), 561 
nadotropin(s), human chorionic, early detection of, in urine by 
simple immunoassays (Lau et al), 691 (Current investi- 
gation) 
and rolaggesinalysis of secretory patterns of, during twenty-four 
D hours in lactating women before and after resumption of 
ES menses (Madden et al.), 436 
‘receptors in human corpora lutea of term pregnancies (Rao, 
pratt Sanfilippo, and Carman), 581 (Comm. in brief) 
|».  —*-releasing hormone, effect of varying prolactin levels on pituitary 
luteinizing hormone and follicle-stimulating hormone re- 
sponse to (Spellacy et al.), 157 
secretion in primates, neural control of (Vande Wiele, Antunes, and 
Ferin), 752 
Gonorrhea in pregnancy (Edwards et al.), 637 
n .. Graphic analysis of labor, evolution of (Friedman), 824 (Classic pages) 
E Gravid uterus, early rupture of (Lazarus), 224 (Comm. in brief) 
= Group B streptococcal infection, experimental, in rhesus monkey. I. 
Wr Disease production in neonate (Larsen et al.), 686 
» Gynecology, obstetrics and, education and integration of midlevel 
Apu r? health-care practitioners in: Experience of training program 
in Washington State (Briggs et al.), 68 
for 1980's, resident training goals in (Peckham), 709 
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AT . Health-care practitioners, midlevel, education and integration of, in 
zw) obstetrics and gynecology: Experience of training program in 
Washington State (Briggs et al.), 68 
s problem, major perinatal: Iatrogenic prematurity due to elective 
E. s termination of uncomplicated pregnancy (Flaksman, Voll- 
: aS E man, and Benfield), 885 (Clinical opinion) 
|. . Heart rate pattern(s), fetal, clinical significance of, during labor. V. 
MR "s Variable decelerations (Cibils), 791 


A: fetal, and development in first year of life (Painter, Depp, and 
à e O'Donoghue), 271 
| oe e sinusoidal fetal, resolution of, following intrauterine transfusion 
Pes (Hatjis et al.), 109 (Comm. in brief) ! 
Er reaction, fetal, to amniocentesis as indicator of fetal well-being 


(Harrigan and Marino), 49 
testing, antepartum fetal: Nonstress test (Ewertson and Paul), 895 
(Clinical opinion) 
= Hemoglobinopathies, sickle cell, use of partial exchange transfusion 
n preoperatively in patients with (Morrison, Whybrew, and 
i Bucovaz), 59 
Hemoglobins, sickle cell and normal, quantitation of, in amniotic 
fluid by radioimmunoassay (Garver et al.), 697 (Comm. in 
brief) | 
Hemolytig tyansfusion reaction, self-limited, in ABO-incompatible 
¢ maternal-fetal unit (Bergin, Cefalo, and Lewis), 115 (Comm. 
«= dn brief) 
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Hemorrhage, fetal: Complication of vacuum extractor after fetal blood 
sampling (Roberts and Stone), 109 (Comm. in brief) 
Hermaphrodites, two true, production and origin of estrogen in 

(Aiman, Hemsell, and MacDonald), 401 
Herpes simplex virus infection, genital, treatment of, with pho- 
todynamic inactivation (Kaufman et al.), 861 
Hemoglobin identification, combined laparoscopy-fetoscopy in preg- 
nant macaque for, III. Sampling fetoplacental circulation 
(Davidson et al.), 833 
Histogenesis, report of case with discussion of: Uterine fibrolipo- 
leiomyoma (Honoré), 635 
Home deliveries, safe alternative to—single-unit delivery system 
(Notelovitz), 889 (Clinical opinion) 
Hormone(s), gonadotropic, sexual steroids, and prolactin, pattern of, 
during prolactin inhibition in normally cycling women (Schulz 
et al.), 561 
luteinizing, and follicle-stimulating hormone response, pituitary, to 
gonadotropin-releasing hormone, effect of varying prolactin 
levels on (Spellacy et al.), 157 : 
peak, luteinizing, ovum location at various intervals following, II. 
Studies on duration of egg transport by human oviduct 
(Croxatto et al.), 629 
plasma follicle-stimulating and luteinizing, and plasma estradiol, ef- 
fect of premenopausal castration and incremental dosages of 
conjugated equine estrogens on (Utian et al.), 2997 
Horn, rudimentary uterine, unilateral functioning segment of, Mülle- 
rian duct agenesis with (Knab and Blanco), 222 (Comm. in 
brief) 
Human chorionic gonadotropin, early detection of, in urine by simple 
immunoassays (Lau et al.), 691 (Current investigation) 
corpora lutea of term pregnancies, gonadotropin receptors in (Rao, 
Sanfilippo, and Carman), 581 (Comm. in brief) 
endometrium, distribution of cytoplasmic estrogen and progester- 
one receptors in (Tsibris et al.), 449 
in vitro potency on, and specific binding to cytosol receptor: Syn- 
thetic progestins (Shapiro, Dyer, and Colás), 549 
fetal breathing activity, patterns of, at 34 to 35 weeks' gestational age 
(Patrick, Natale, and Richardson), 507 
movements, occurrence of, and maternal ethanol ingestion (Fox 
et al.), 354 
Relationship to fetal condition (Platt et al.), 514 
fTetus at term, studies of antepartum behavioral state in (Timor- 
Tritsch et al.), 524 
milk, transfer of estradiol to (Nilsson, Nygren, and Johansson), 653 
oviduct, studies on duration of egg transport by. II. Ovum location 
at various intervals following luteinizing hormone peak 
(Croxatto et al.), 629 À 
placenta, perfused, transfer and metabolism of corticosteroids in 
(Levitz, Jansen, and Dancis), 363 
Hydatidiform mole as complication of artificial insemination (Stone), 
/ 696 (Comm. in brief) 
syndromes of. II. Morphologic evolution of complete and partial 
mole (Szulman and Surti), 20 
Hydrocephalic fetus, vaginal frank breech delivery of, after transab- 
dominal encephalocentesis (Borno et al), 336 (Comm. in 
brief) 
Hydrops fetalis, association of, with congenital neuroblastoma (Moss 
and Kaplan), 905 (Comm. in brief) 
Hydroxydehydroisoandrosterone sulfate, 16a-, estradiol, and estriol, 
study of kinetics of conversion of maternal plasma dehy- 
droisoandrosterone sulfate to (Madden, Gant, and Mac- 
Donald), 392 
Hyperplasia, focal nodular, of liver and oral contraceptives (Kinch and 
Lough), 717 
Hyperprolactinemic amenorrhea, antiserotonin treatment of: Long- 
term follow-up with metergoline, methysergide, and cy- 
proheptadine (Crosignani et al.), 307 
Hypertension-edema-proteinuria gestosis, severe (Goodlin, Cotton, 
and Haesslein), 595 (Clinical opinion) 
pregnancy-induced, oral administration of theophylline to modify 
pressor responsiveness to angiotensin II in women with 
(Everett et al.), 359 
parity, and renin-angiotensin system (Symonds and Broughton 
Pipkin), 473 
Hypothalamic structure and function, effect of estrogens on (Naftolin 
and Brawer), 758 
Hypovolemia, fetal and neonatal circulatory responses to—influence 
of anesthesia, IV. Circulatory shock in pregnant sheep 
(Nuwayhid et al.), 658 
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Hypoxia, effect cf, on lecithin concentration in fetal lung tissue and 
amniotic fluid in rats (Nelson, McPherson, and Eguchi), 226 
(Comm. in brief) 
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latrogenic prematurity due to elective termination of uncomplicated 
pregnanes: Major perinatal health care problem (Flaksman, 
Voliman. ind Benfield), 885 (Clinical opinion) 

Immunization, passive, against estradiol, effect of, on regulatory 
profile amd character of labor in rat (Csapo et al.) 464 

Immunoassays,. simple, early detection of human chorionic gonado- 
tropin in urine by (Lau et al.), 691 (Current investigation) 

Immunologic and medical considerations in tuberculin-sensitized 
pregnant patients (Covelli and Wilson), 256 

pathogenesis, further evidence against: Search for antigen-antibody 

complexesin pre-eclampsia (Knox et al.), 87 (Current investi- 


gation) 
Inactivation, photedynamic, treatment of genital herpes simplex virus 
. infection with ( Kaufman et al.), 861 
~ Incontinence, “recarrent” stress urinary (Hodgkinson), 844 
~ Indomethacin, effects of, on sheep uteroplacental circulations and 
sensitivity to angiotensin II (McLaughlin, Brennan, and 
Chez), 430 


Induced abortion, iegally, deaths caused by pulmonary thromboem- 
bolism after (Kimball, Hallum, and Cates), 169 
Induction of labor with oral prostaglandin E; in normal and high-risk 
pregnanc:es (Nelson and Bryans), 642 
Infant, newborn, cysts of female external genitalia in (Merlob et al.), 
607 
Infection(s), exper-mental Group B streptococcal, in rhesus monkey. I. 
Disease preduction in neonate (Larsen et al.), 686 
genital herpes simplex virus, treatment of, with photodynamic inac- 
tivation (Kaufman et al.), 861 
mycoplasma (Briberg), 573 (Current developments) 
Infusions, systemic, of estrone and estradiol-17a, circulatory responses 
to, im nonpregnant, oophorectomized ewes (Rosenfeld and 
Rivera), 442 
À Ingestion, maternal ethanol, and occurrence of human fetal breathing 
EI 
movements (Fox et al.), 354 
Inhibition of mensteual uterine motility during water diuresis (Cobo, 
Cifuentes, and De Villamizar), 313 
prolactin, patter of sexual steroids, prolactin, and gonadotropic 
hormones during, in normally cycling women (Schulz et al.), 
561 
Insemination, artifical, hydatidiform mole as complication of (Stone), 
696 (Comm. in brief) 
intervals, cardiac systolic time, in fetal monkeys: Pre-ejection period 
(Murata et al. ), 285 
intrauterine contraeeption, oral and: A 1978 risk assessment (Ro- 
senfield), €2 (Current developments) 
contraceptive deviee(s), ovarian pregnancy associated with (Gray aN 
Ruffalo), 154 
progesterone-releasing, effect of, on uterine secretion of pros- 
taglandin Fe. and life-span of corpora lutea in ewe (Murdoch 
et al.). 81 
uj ethanol-induced termination of pregnancy in cynomolgus monkeys 
U- (Macaca fascicularis) (Dubin et al.), 783 
exposure, repeated, to oxytocin, clinical and neurobehavioral effects 
of: Prospective study (Scanlon et al.), 294 
loss of curet tip: Complication of abortion performed with plastic 
suction curet (McElin and Giese), 343 (Comm. in brief) 
transfusion, resol-xtion of sinusoidal fetal heart rate pattern follow- 
w ing (Hatjis et al.), 109 (Comm. in brief) 
Intravaginal prostaglandin E;, dramatic pyrexic and cardiovascular re- 
sponse to (Phelan et al.), 28 
Intravenous Coryneberterium parvum administration to patients with 
ovarian anc cervical carcinoma, toxicity manifestations follow- 
ing (Gall et al.), 555 
Irradiation and vagal reconstruction, sarcoma botryoides of vagina 
x in childhood, treated by (Patchell, Shirkey, and Saenger), 339 
(Comm. in brief) 
Tiems, 118, 346, 586-589, 828 


J 


J Marion Sims, reappraisals of (Kaiser), 878 
i Jackson, Mississippi, experience: Adolescent pregnancy (Sherline and 
» . A-Davidsom), 245 
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K : 
Kidney, solitary, sudden anuria in pregnant woman with (Fox et al.), ' 
583 (Comm. in brief) 
Kinetics of conversion of maternal plasma dehydroisoandrosterone 
sulfate to 16a-hydroxydehydroisoandrosterone sulfate, es- * , 
tradiol, and estriol, study of (Madden, Gant, and MacDonald), 






392 
" "d 
Labeling of phosphatidylcholine in alveolar wash of rabbits in utero — Exc E- 
(Jobe, Mannino, and Gluck), 53 MERI 


Labor, character of, and regulatory profile in rat, effect of passive" xA 
immunization against estradiol on (Csapo et al.), 464 E 
clinical significance of fetal heart rate patterns during. V. Variable. - Am. 
decelerations (Cibils), 791 - TAN 
continuous cervical dilatation monitoring by ultrasonic methods dur- — — 
ing (Moss et al.), 16 ev 
and delivery suite, use of computers in: Overview (Rosen, Sokol, and M 
Chik), 589 (Clinical opinion) A E 
evolution of graphic analysis of (Friedman), 824 (Classic pages) d E Y 
induction of, with oral prostaglandin E; in normal and high-risk — f 
pregnancies (Nelson and Bryans), 642 ^ 
premature, and premature rupture of membranes (Miller, Pupkin, we et ù 
and Crenshaw), 1 
pulmonary edema occurring after therapy with dexamethasone d 
and terbutaline for: Case report (Stubblefield), 341 (Comm. in p 
brief) 
relationship of maternal anxiety, plasma catecholamines, angg hsm E T 
cortisol to progress in (Lederman et al.), ub d E 
Lactating woman, analysis of secretory patterns of prolactin and go- — n 
nadotropins during twenty-four hours in, before and atier ee 
resumption of menses (Madden et al.), 436 
Laparoscopy-fetoscopy, combined, in pregnant macaque for rece 
globin identification, III. Sampling fetoplacental circulatf®n - 
(Davidson et al.), 833 5 
Lecithin concentration in fetal lung tissue and amniotic fluid, effect of — — 
hypoxia on, in rats (Nelson, McPherson, and Eguchi), 220 
(Comm. in brief) í 
Legalized abortion: Effect on national trends of maternal xm a 
abortion-related mortality (1940 through 1976) (Cates et ad y | 
211 (Clinical opinion) Tes 
Legally induced abortion, deaths caused by pulmonary thromboem- 
bolism after (Kimball, Hallum, and Cates), 169 
Leiomyoma, uterine, benign mesothelioma simulating (Wood and MN € 
Bouchelle), 225 (Comm. in brief) 
Levels, serum bile acid, and pruritus in cholestasis of pregnancy, bs 
fect of cholestyramine and phenobarbital on Laatikainen), | 
501 
Ligation, postpartum tubal, surprise finding in: Primary carcinoma of 
Fallopian tube (Starr et al.), 344 (Comm. in brief) J 
tubal, possible ovulatory deficiency after (Berger, Radwanska, and - 
Hammond), 699 (Comm. in brief) 
Lipase, amniotic fluid, in two cases of duodenal obstruction (Mohide 
and Hill), 221 (Comm. in brief) 
Lipids, serum, and serum cholesterol binding reserve, effects of ste- 
roids on (Roth et al.), 151 
Liver, focal nodular hyperplasia of, and oral contraceptives (Kinch and 
Lough), 717 
maternal rat, changes in free and membrane-bound ribosomes in, 
during starvation (Hayashi, Prinzo, and Hayashi), 766 
transplant patient, successful pregnancy in (Walcott et al.), 340 
(Comm. in brief) " 
Location, ovum, at various intervals following luteinizing hormone | 
peak, II. Studies on duration of egg transport by human ~ 
oviduct (Croxatto et al.), 629 Y" 
Lung abscess, postpartum solitary (Good and Waite), 338 (Comm. in - = 
brief) è - 9 
maturation, fetal (Herbert et al.), 373 > 
tissue, fetal, and amniotic fluid, effect of hypoxia on lecithin concen-æ ~ 
tration in, in rats (Nelson, McPherson, and Eguchi), 226. 
(Comm. in brief) | 
Luteinizing and follicle-stimulating hormone and estradiol, plasma, “ 
effect of premenopausal castration and incremental dosages 
of conjugated equine estrogens on (Utianetgl.), 297 
hormone and follicle-stimulating hormone respon ui 
gonadotropin-releasing hormone, effect of varying pgolacun 
levels on (Spellacy et al.), 157 
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Luteinizing hormone—Cont'd 
peak, ovum location at various intervals following, II. Studies on 


duration of egg transport by human oviduct (Croxatto et al.), 
629 


M 


Macaca fascicularis (cynomolgus monkeys), intrauterine ethanol- 
induced termination of pregnancy in (Dubin et al.), 783 

* mulatta preparation, chronic, (rhesus monkey), plasma cortisol in 
(Socol et al.), 421 

Macaque, pregnant, combined laparoscopy-fetoscopy in, for hemo- 
globin identification, III. Sampling fetoplacental circulation 
(Davidson et al.), 833 

Malignancy, adnexal, detected by cervical cytology (Fox), 148 

Mammalian ovulation, investigation of, with in vitro perfused rabbit 
ovary preparation (Wallach, Wright, and Hamada), 728 


Mammary blood flow and plasma progesterone, relationship of 


changes in, at time of parturition in ewe (Burd et al.), 385 
Manometry, esophageal, in pregnant and nonpregnant women 
(Ulmsten and Sundstrom), 260 
Maternal and abortion-related mortality (1940 through 1976), effect 
on national trends of: Legalized abortion (Cates et al.), 211 
(Clinical opinion) 
anxiety, plasma catecholamines, and plasma cortisol, relationship of, 
to pyegress in labor (Lederman et al.), 495 
deaths fwom ectopic pregnancy in South Atlantic region, 1960 
x through 1976 (May, Miller, and Greiss), 140 


ethanol ingestion and occurrence of human fetal breathing move- 
Yeu et al.), 354 

-fetal mm O-incompatible, self-limited hemolytic transfusion 

reaction in (Bergin, Cefalo, and Lewis), 115 (Comm. in 


. brief ) 
plasma dehydroisoandrosterone sulfate, study of kinetics of con- 


‘ version of, to 16a-hydroxydehydroisoandrosterone sulfate, 
estradiol, and estriol (Madden, Gant, and MacDonald), 
392 


rat liver, changes in free and membrane-bound ribosomes in, during 
starvation (Hayashi, Prinzo, and Hayashi), 766 

renal biopsy findings and ultrasound, prenatal diagnosis with: Bal- 
lantyne's triple edema syndrome (Quagliarello et al.), 580 
(Comm. in brief) 

venous plasma glucose concentrations, human, effects of, on fetal 
breathing movements (Natale, Patrick, and Richardson), 36 


. Maturation, fetal lung (Herbert et al.), 373 


Maturity, fetal pulmonary, as determined by fluorescent polarization 
i of amniotic fluid (Elrad et al.), 681 
Mechanical and electrical activity of rat uterus in vivo during estrous 
cycle (Ishikawa and Fuchs), 611 
Meconium aspiration, fatal, "in utero": Case report (Manning, 
Schreiber, and Beckwitt Turkel), 111 (Comm. in brief) 
significance of, in midtrimester diagnostic amniocentesis (King, 
Prescott, and Pernoll), 667 
Medical and immunologic considerations in tuberculin-sensitized 
pregnant patients (Covelli and Wilson), 256 
Membrane(s)-bound and free ribosomes in maternal rat liver, changes 
in, during starvation (Hayashi, Prinzo, and Hayashi), 766 
premature rupture of, premature labor and (Miller, Pupkin, and 
Crenshaw), 1 
Menses, analysis of secretory patterns of prolactin and gonadotropins 
during twenty-four hours in lactating woman before and after 
resumption of (Madden et al.), 436 
. Menstrual cycle, vaginal blood flow during (Abrams, Kalra, and Wil- 
cox), 396 
uterine motility, inhibition of, during water diuresis (Cobo, 
Cifuentes, and De Villamizar), 313 
Mesothelioma, benign, simulating uterine leiomyoma (Wood and 
Bouchelle), 225 (Comm. in brief) d 
Metabolism and transfer of corticosteroids in perfused human pla- 
centa (Levitz, Jansen, and Dancis), 363 ! 
Metastasis, choriocarcinoma with, in postmenopausal women (Dough- 
a erty, Cunningham, and Mickal), 700 (Comm. in brief) 
Metergoline, methysergide, and cyproheptadine, long-term follow-up 
with: Antiserotonin treatment of hyperprolactinemic amen- 
orrhea (Gwosignani et al.), 307 
Methyl CCNUAMloxorubicin: Chemotherapy for squamous carcinoma 
rvix (Day et al.), 545 
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Methysergide, metergoline, and cyproheptadine, long-term follow-up 
with: Antiserotonin treatment of hyperprolactinemic amen- 
orrhea (Crosignani et al.), 307 

Metronidazole, single-dose, for trichomonal vaginitis: Patient and con- 
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in, during starvation (Hayashi, Prinzo, and Hayashi), 766 

Risk, high-, and normal pregnancies, induction of labor with oral pros- 
taglandin E; in (Nelson and Bryans), 642 

Ritodrine administration, cardiac output and its distribution and organ 
blood flow in fetal lamb during (Siimes et al.), 42 

Rupture, early, of gravid uterus (Lazarus), 224 (Comm. in brief) 

premature, of membranes, premature labor and (Miller, Pupkin, 
and Crenshaw), 1 
splenic, in pregnancy (Ellis and Cantor), 220 (Comm. in brief) | 


S 


Sampling, fetal blood, complication of vacuum extractor after: Fetal 

hemorrhage (Roberts and Stone), 109 (Comm. in brief) 
fetoplacental circulation. IIl. Combined laparoscopy-fetoscopy in 

pregnant macaque for hemoglobin identification (Davidson et 
al.), 833 

(Sar!) (Ala*) angiotensin II, specific angiotensin antagonist, effect of, 
on blood pressure and renin-angiotensin system in conscious 
pregnant ewe and fetus (Broughton Pipkin and O'Brien), 7 . 

Sarcoidosis of female genital tract (Chalvardjian), 78 

Sarcoma botryoides of vagina in childhood, treated by irradiation and 
vaginal reeonstruction (Patchell, Shirkey, and Saenger), 339 
(Comm. in brief) 
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Secretion, gonadotropin, neural control of, in primates (Vande Wiele, = 
Antunes, and Ferin), 752 
uterine, of prostaglandin Fa and life-span of cor lutea, effect of 
progesterone-releasing intrauterine contrace pes vice on, 
in ewe (Murdoch et al.), 81 
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Secretory patterns of desoxycorticosterone, aldosterone, and cortisol, 
sequential studies of, I. Desoxycorticosterone in normal preg- 
nancy (Nolten et al.), 414 
of prolactin and gonadotropins, analysis of, during twenty-four 
hours in lactating woman before and after resumption of 
menses (Madden et al.), 436 
Sensitivity to angiotensin II and sheep uteroplacental circulations, ef- 
fects of indomethacin on (McLaughlin, Brennan, and Chez), 
430 
Sensitized, tuberculin-, pregnant patients, immunologic and medical 
E considerations in (Covelli and Wilson), 256 
Serum bile acid levels and pruritus in cholestasis of pregnancy, effect 
of cholestyramine and phenobarbital on (Laatikainen), 501 
concentration of dehydroisoandrosterone sulfate, effect of oral con- 
traceptive treatment on (Madden et al.), 380 
lipids and serum cholesterol binding reserve, effects of steroids on 
(Roth et al.), 151 


| Sex reassignment, surgical, technique of, for micropenis and allied 


conditions (Jones, Park, and Rock), 870 
Sexual activity, adolescent: Contraception and abortion (Gispert and 
Falk), 620 
steroids, prolactin, and gonadotropic hormones, pattern of, during 
| prolactin inhibition in normally cycling women (Schulz et al.), 
561 
Sheehan's syndrome, diagnosis of, using sequential pituitary stimula- 
tion test (DiZerega, Kletzky, and Mishell), 348 
Sheep, pregngnt, circulatory shock in. IV. Fetal and neonatal circula- 
A tory responses to hypovolemia—influence of anesthesia 
* (Nuwayhid et al.), 658 
surgewof fetal plasma triiodothyronine before birth in (Nwosu et al.), 
9 
D Nee. and sensitivity to angiotensin II, effect of 
indomethacin on (McLaughlin, Brennan, and Chez), 430 
_ Shotk, circulatory, in pregnant sheep. IV. Fetal and neonatal circula- 
tory responses to hypovolemia—influence of anesthesia (Nu- 
. wayhid et al.), 658 
Sickle cell hemoglobinopathies, use of partial exchange transfusion 
preoperatively in patients with (Morrison, Whybrew, and 
Bucovaz), 59 
and normal hemoglobins, quantitation of, in amniotic fluid by ra- 
dioimmunoassay (Garver et al.), 697 (Comm. in brief) 
Sign, alarming, of fetal distress: Sinusoidal pattern (Gal et al.), 903 
(Comm. in brief) 
Sims, J. Marion, reappraisals of (Kaiser), 878 
Simulator, pancreatic beta cell, studies with, in third trimester of preg- 
nancies complicated by diabetes (Santiago, Clarke, and Arias), 
455 
Sinusoidal fetal heart rate pattern, resolution of, following intrauterine 
transfusion (Hatjis et al.), 109 (Comm. in brief) 
pattern: Alarming sign of fetal distress (Gal et al.), 903 (Comm. in 
brief) 
Skull fracture, fetal, from apparently trivial motor vehicle accident 
(Cumming and Wren), 342 (Comm. in brief) 
Society for Gynecologic Investigation, Papers of, 348-470 


. South Atlantic Association of Obstetricians and Gynecologists, transac- 


tions, fortieth annual meeting, 119-206 
region, maternal deaths from ectopic pregnancy in, 1960 through 
1976 (May, Miller, and Greiss), 140 
Spinal and general anesthesia, neonatal neurobehavioral tests follow- 
ing cesarean section under (Hodgkinson et al.), 670 
Splenic rupture in pregnancy (Ellis and Cantor), 220 (Comm. in brief) 
Squamous carcinoma of cervix, chemotherapy for: Doxorubicin- 
methyl CCNU (Day et al.), 545 
cell carcinoma of vulva, preoperative radiation therapy in manage- 
ment of: Preliminary report (Acosta et al.), 198 
dysplasia, vaginal and cervical, in women exposed to diethylstilbes- 
trol in utero (Burke, Antonioli, and Rosen), 537 
Starvation, changes in free and membrane-bound ribosomes in mater- 
^ nal rat liver during (Hayashi, Prinzo, ang Hayashi), 766 
State, antepartum behavioral, studies of, in human fetus at term 
(Timor-Tritsch et al.), 524 ^ 
Stearic/palmitic ratio of amniotic fluid in diabetic and nondiabetic 
pregnancies and relationship to development of respiratory 
distress syndrome (O'Neil, Davies, and Siu), 519 
Sterilization failure, Uchida tubal: Report of four cases (Benedetti and 
Miller) (Comm. in brief) 
of, on serum lipids and serum cholesterol binding 
eserve (Roth et al.), 151 
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Steroids— Cont'd 
sexual, prolactin, and gonadotropic hormones, pattern of, during 
prolactin inhibition in normally cycling women (Schulz e: al.), 
561 
Stimulating, follicle-, hormone response, pituitary luteinizing hormone 
and, to gonadotropin releasing hormone, effect of varying 
prolactin levels on (Spellacy et al.), 157 
Stimulation test, sequential pituitary, diagnosis of Sheehan's syndrome 
using (DiZerega, Kletzky, and Mishell), 348 
Streptococcal infection, experimental Group B, in rhesus monkey. I. 
Disease production in neonate (Larsen et al.), 686 
Stress urinary incontinence, "recurrent" (Hodgkinson), 844 
Structure and function, hypothalamic, effect of estrogens on (Naftolin 
and Brawer), 758 
Suction curet, plastic, complication of abortion performed with: In- 
trauterine loss of curet tip (McElin and Giese), 343 (Comm. in 
brief) 
Suite, labor and delivery, use of computers in: Overview (Rosen, Sokol, 
and Chik), 589 (Clinical opinion) 
Sulfate, dehydroisoandrosterone, effect of oral contraceptive treat- * 
ment on serum concentration of (Madden et al.), 380 
maternal plasma dehydroisoandrosterone, study of kinetics of con- 
version of, to 16a-hydroxydehydroisoandrosterone sulfate, 
estradiol, and estriol (Madden, Gant, and MacDo 392 
Surfactant, improved ventilation of prematurely delivered primates 
following tracheal deposition of (Enhorning et al.), 529 
Surge of fetal plasma triiodothyronine before birth sheep (Nwosu et 
al.), 489 m 
Surgery, pelvic, development of noncrushing visui clamp for (Mas- 
terson, Sullivan, and Townsend), 113 (Comm. in brief) 
Surgical procedures, effects of antihistamine and/or glucocorticoid on 
prolactin response to (Chapler, Sherman, and Swanson), 367 
reconstruction, genital, review of—Male wu arsi (Turner, 
Edlich, and Edgerton), 119 - Fe 
sex reassignment, technique of, for micropenis and allied conditions 
(Jones, Park, and Rock), 870 . WU mE . 
Syndrome(s), Ballantyne's triple edema: Prenatal diagnosis with ul- 
trasound and maternal renal biopsy findings (Quagliarello et 
al.), 580 (Comm. in brief) = ae 
of hydatidiform mole. II. Morphologic evolution of complete and 
partial mole (Szulman and Surti), 20 . C 
respiratory distress, palmitic/stearic ratio of amniotic fluid in diabetic 
í and nondiabetic pregnancies and relationship to development 
of (O'Neil, Davies, and Siu), 519 
Sheehan's, diagnosis of, using sequential pituitary stimulation test 
(DiZerega, Kletzky, and Mishell), 348 he 
Synthetic progestins: In vitro potency on human endometrium and 
specific binding to cytosol receptor (Shapiro, Dyer, and 
Colas), 549 
System, renin-angiotensin, pregnancy hypertension, and parity 
(Symonds and Pipkin), 473 
¢ingle-unit delivery—safe alternative to home deliveries (Notelovitz), 
889 (Clinical opinion) 
Systolic time intervals, cardiac, in fetal monkeys: Pre-ejection period 
(Murata et al.), 285 


T rd 
Teaching of pelvic examination, professional patient-instructors in 
(Livingstone and Ostrow), 64 
Technique of surgical sex reassignment for micropenis and allied 
conditions (Jones, Park, and Rock), 870 
Terbutaline and dexamethasone, therapy with, for premature labor, 
| pulmonary edema occurring after: Case report (Stubblefield), 
341 (Comm. in brief) 
Term pregnancies, gonadotropin receptors in human corpora lutea of 
(Rao, Sanfilippo, and Carman), 581 (Comm. in brief) 
studies of antepartum behavioral state in human fetus at (Timor- 
* Tritsch et al.), 524 
Termination, elective, of uncomplicated pregnancy, iatrogenic pre 
maturity due to: Major perinatal health care proble 
(Flaksman, Vollman, and Benfield), 885 (Clinical opinion) 
intrauterine ethanol-induced, of pregnancy in cynomolgus monkeys 
(Macaca fascicularis) (Dubin et al.), 783. 
Test(s), fetal acceleration, study of (Rayburn, Duhring, and 
Donaldson), 33 
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Test(s)— Contd 
neonatal neurobehavioral, following cesarean section under general 
and spinal anesthesia (Hodgkinson et al.), 670 
nonstress: Antepartum fetal heart rate testing (Evertson and Paul), 
895 (Clinical opinion) 
sequential pituitary stimulation, diagnosis of Sheehan's syndrome 
using (DiZerega, Kletzkv, and Mishell), 348 

Testing, antepartum fetal heart rate: Nonstress test (Evertson and 
Paul), 895 (Clinical opinion) 

Theophylline, oral administration of, to modify pressor responsiveness 
to angiotensin I in women with pregnancy-induced hy- 
pertension (Everett et al.), 359 

Therapy, preoperative radiation, in management of squamous cell 
caranomaeof vulva: Preliminary report (Acosta et al.), 198 

Thinking, ewlunon of, in fetal respiratory physiology (Meschia), 806 

Thromboembolism. pulmonary, deaths caused by, after legally in- 
duced abertion (Kimball, Hallum, and Cates), 169 

Time intervals, eardiac systolic, in fetal monkeys: Pre-ejection period 
(Murata et al.), 285 

Tip, curet, intrauterine loss of: Complication of abortion performed 
with plastic suction curet (McElin and Giese), 343 

: Tissue, fetal lung, and amniotic fluid, effect of hypoxia on lecithin 
concentration in, in rats (Nelson, McPherson, and Eguchi), 
226 (Comm. in brief) 

Toxicity manifestations following intravenous Corynebacterium parvum 
adnanistration to patients with ovarian and cervical carcinoma 
(Gall et al3, 555 

Tracheal deposition of surfactant, improved ventilation of prema- 
turely delivered primates following (Enhorning et al.), 529 

Training goals, resident, in obstetrics and gynecology for 1980's (Peck- 
ham), 706 

T:ansabdomina! encephalocentesis, vaginal frank breech delivery of 
hydrocephalic fetus after (Borno et al.), 336 (Comm. in brief) 

Transactions, fortieth annual meeting, South Atlantic Association of 
Obstetricians and Gynecologists, 119-206 

one hundred and first annual meeting, American Gynecological So- 
ciety, 709:82], 833-884 

Transfer of estradiol to human milk (Nilsson, Nygren, and Johansson), 

655 
and metabolism of corticosteroids in perfused human placenta 
(Levitz. Jansen, and Dancis), 363 
Transfusion, intrauterine, resolution of sinusoidal fetal heart rate pat- 
term following (Hatjis et al.), 109 (Comm. in brief) 
partial exchange, use preoperatively in patients with sickle cell he- 
moglobinepathies (Morrison, Whybrew, and Bucovaz), 59 
reaction, self-limited hemolvtic, in ABO-incompatible maternal-fetal 
unit (Bergin, Cefalo, and Lewis), 115 (Comm. in brief ) 

Transplant patient, liver, successful pregnancy in (Walcott, et al.), 340 
(Comm. m brief) 

Transport, egg. by human oviduct, studies on duration of. II. Ovum 
location at various intervals following luteinizing hormone 
peak (Crexatto et al.), 629 ^ 

Transsexualism, male—Review of genital surgical reconstruction 
(Turner, Edlich, and Edgerton), 119 

Trichomonal vaginitis, single-dose metronidazole for: Patient and con- 
sort (Dvkers), 579 (Comm. in brief) 

‘Triiodothyronime fetal plasma, surge of, before birth in sheep (Nwosu 
et al.), 489 

Trimester, third, ef pregnancies complicated by diabetes, studies with 
pamcreatic beta cell simulator in (Santiago, Clarke, and Arias), 
155 

Tubal ligation, possible ovulatory deficiency after (Berger, Radwanska, 
and Hammond), 699 (Comm. in brief) 

postpartum, surprise finding in: Primary carcinoma of Fallopian 
tube (Starr et al.), 344 (Comm. in brief) 
sterilizatien failure, Uchida: Report of four cases (Benedetti and 
4 Miller). 116 (Comm. in brief) 
| Tube, Fallopian. primary carcinoma of: Surprise finding in 
postpartum tubal ligation (Starr et al.), 344 (Comm. in brief) 
Puberculin-ensitized pregnant patients, immunologic and medical 
comsiderations in (Covelli and Wilson), 256 
: J + umors, pituitary. and pregnancy (Magyar and Marshall), 739 


U 
Uchida tuba! sterilization failure: Report of four cases (Benedetti and 
Miller), 116 (Comm. in brief) 
a. 
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Ultrasonic methods, continuous cervical dilatation monitoring by, dur- 
ing labor (Moss et al.), 16 
Ultrasound diagnosis: Transitory fetal ascites (Platt, Collea, and 
Joseph), 906 (Comm. in brief) - 
and maternal renal biopsy findings, prenatal diagnosis with: Ballan- * . . 
tyne's triple edema syndrome (Quagliarello et al), 580 
(Comm. in brief) 
mensuration, amniotic fluid analyses and, assessment of fetal gesta- 
tional age in high-risk pregnancies by (Robertson et al.), 192 
Umbilical and uterine circulations, relationship between blood flew 
and oxygen uptake in (Clapp), 410 " 
Unit delivery system, single—safe alternative to home deliveries 
(Notelovitz), 889 (Clinical opinion) 
Urea and dilatation of cervix (Droegemueller et al.), 775 
Ureteral obstruction and acute postoperative retroperitoneal fibrosis t 
secondary to use of Avitene (Chung, Menon, and Dillon), 908 
(Comm. in brief) 
Urinary incontinence, "recurrent" stress (Hodgkinson), 844 
Urine, amniotic fluid, and plasma, polyamines in, during normal 
pregnancy (Russeil et al.), 649 
early detection of human chorionic gonadotropin in, by simple im- 
munoassays (Lau et al.), 691 (Current investigation) 
Uterine blood flow in pregnant Western ewes, effects of chlor- 
methiazone on (Hopkinson et al.), 909 (Comm. in brief) 


fibrolipoleiomyoma: Report of case with discussion of histogenesis % 
(Honoré), 635 . , 
horn, rudimentary, unilateral functioning segmentNof, Millerign | 
duct agenesis with (Knab and Blanco), 222 (Comm. in brief) 
leiomyoma, benign mesothelioma simulating (Wood and Bouchelle), 
225 (Comm. in brief) 
motility, menstrual, inhibition of, during wat is (Cobo, 
Cifuentes, and De Villamizar), 313 
secretion of prostaglandin Fy and life-span of corpora lutea, effect 
of progesterone-releasing intrauterine contraceptive device 
on, in ewe (Murdoch et al.), 81 X J 
and umbilical circulations, relationship between blood flow and oxy- j 
gen uptake in (Clapp), 410 i i 
Utero, fatal meconium aspiration in: Case report (Manning, Schreiber, : 
and Beckwitt Turkel), 111 (Comm. in brief) ey 
labeling of phosphatidylcholine in alveolar wash of rabbits in (Jobe, « 
Mannino, and Gluck), 53 T 
vaginal and cervical squamous cell dysplasia in women exposed to E 
diethylstilbestrol in (Burke, Antonioli, and Rosen), 537 T 
Uteroplacental circulations, sheep, and sensitivity to angiotensin II, — — 3 
effects of indomethacin on (McLaughlin, Brennan, and 
Chez), 430 5 
Uterus, gravid, early rupture of (Lazarus), 224 (Comm. in brief) 
rat, electrical and mechanical activity of, in vivo during estrous cycle d 
(Ishikawa and Fuchs), 611 ' da. 
V i 
Vacuum extractor, complication of, after fetal blood sampling: Fetal 
hemorrhage (Roberts and Stone), 109 (Comm. in brief) 
Vagina, sarcoma botryoides of, in childhood, treated by irradiation and ; 
vaginal reconstruction (Patchell, Shirkey, and Saenger), 339 : 
(Comm. in brief) i 
Vaginal blood flow during menstrual cycle (Abrams, Kalra, and Wil- = 
cox), 396 | 
and cervical squamous cell dysplasia in women exposed to dieth- 3 
ylstilbestrol in utero (Burke, Antonioli, and Rosen), 537 E 


frank breech delivery of hydrocephalic fetus after transabdominal 
encephalocentesis (Borno et al.), 336 (Comm. in brief) 
reconstruction and irradiation, sarcoma botryoides of vagina in 
childhood, treated by (Patchell, Shirkey, and Saenger), 339 
(Comm. in brief) 
Vaginitis, trichomoral, single-dose metronidazole for: Patient and con-« | 
sort (Dykers), 579 (Comm. in brief) Lt 
Vascular clamp, noncrushing, for pelvic surgery, development of 
(Masterson, Sullivan, and Townsend), 113 (Comm. in brief} 
Vehicle accident, apparently trivial motor, fetal skull fracture from 
(Cumming and Wren), 342 (Comm. in brief) T 
Velocity waveforms, fetal blood (McCallum et al. 425 
Venous plasma glucose concentrations, human matal, effects of, on 


fetal breathing movements (Natale, Patrick, a ardson), 
36 š 

















Lucy e] t 
d n ts, " > 
» P - T " - Tis Ux rue m v pY 
X af aT X ETT s AM ` volt te a $ ES T « 
. 988 Subjectindex |. | ^ 3 
9" 5 a A ua i 9 d 1 i 
. yt on- f 
A = Ventilation, improved, of prematurely delivered primates followin 
dM . tracheal deposition of surfactant (Enhorning et al.), 599 


|... Virus infection, genital herpes simplex, treatment of, with pho- 
Ee todynamic inactivation (Kaufman et al.), 861 
o5 + * Vulva, squamous cell carcinoma of, preoperative radiation therapy in 
EU management of: Preliminary report (Acosta et al.), 198 

|. Vulvar carcinoma, early (Kunschner, Kanbour, and David), 599 

! S  Vulvovaginal candidiasis treated with clotrimazole cream in seven days 

BEL compared with fourteen-day treatment with miconazole 

192: . cream (Robertson), 321 
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Ty M ashington State, experience of training program in: Education and 
|. . integration of midlevel health-care practitioners in obstetrics 
PIS ae . and gynecology (Briggs et al.), 68 
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Water diuresis, inhibition of menstrual uterine motility during (Cobo, 
Cifuentes, and De Villamizar), 313 

Waveforms, fetal blood velocity (McCallum et al.), 425 

Wedge resection in massive edema of ovary (Kleiner et al), 107 
(Comm. in brief) 

Western ewes, pregnant, effects of chlormethiazone on uterine blood 
How in (Hopkinson et al.), 909 (Comm. in brief ) 
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Flagyl ine onidgole) 250 mg. 
COMPREHENSIVE GROUP 
HEALTH CARE PLAN 


(Winston-Salem, North Carolina) 


25 M.D. prepaid group health plan (Multi-specialty) for 
employees and dependents of R.J. Reynolds Industries, 
Inc. Continuing expansion. The following board-qualified 
specialists are needed: 


. INTERNISTS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilitiesand excellenthospitals. 
Medical school environment. 


Winston-Salem is located in the Piedmont section of North 

Carolina and is within reasonable driving distances to the 

| Atlantic Ocean and Blue Ridge Mountains. Thecity is noted 
| for its cultural, recreational and college environments. 


Warning 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) 





Unnecessary use of tne drug should be avoided. Its use 
should be reserved for the conditions described in the 
Indications section 





Indications: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by appropriate laboratory procedures (wet 
smears and/or cultures). Also for the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no culture 
has been attempted, is a» individual one. In any event, the con- 
sort should be treated with Flagyl in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagyl should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 


Salary commensurate with experience. Liberal fringe 
benefits including paid vacation, CME, retirement, life 
insurance, and health coverage. Malpractice insurance 


paid. Relocation expenses paid. (metronidazole) is secreted in the breast milk of nursing mothers. 


is not known whether this can be injurious to the newborn. 
A lactation, an alternative method of feeding may 
elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant ver as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term ael Studies in the rat have been completed. 
There was a Statistically significant increase in the incidence 
of various neoplasms, W rs mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female control groups. 

Two lifetime tumorigenicity Studies in hamsters have been 
performed and reported to be negative. 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 

ë or prothrombin time. This possible drug interaction should be 
considered when Flagyl is prescribed for patients on this type 
of anticoagulant therapy. 


l l y Precautions: Mild leukopenia has been reported during neay 
/ Albert Einstein College of Medicine \ ~e use; total and differential leukocyte counts are recommended 
of Yeshiva University before and after treatment with the drug, especially if a second 


; course is necessary. Avoid alcoholic beverages during Flagyl 
announces a Symposium on therapy because abdominal cramps, nausea, vomiting, head- 


. Send curriculum vitae, including salary requirements to: 


Reid Bahnson, M.D. 
^ Medical Director 
WS HEALTH CARE PLAN, INC. 
250 Charlois Blvd. 


Wipston-Salem, North Carolina 27103 
Winston-Salem 
. Health Care Plan,Inc. 


An Equal Opportunity Employer M/F 









GYNECOLOGIC UROLOGY 


March 22 and 23, 1979 Fee $300.00 
Americana Hotel, New York City 8:00am-5:00 pm 


This Course is designed to present current con- 
cepts of female urological problems, mainly u- 


_finary incontinence and will provide basic in- 


formation concerning neurodynamics, pharmaco- 
therapy and surgicai treatment of the urological 
entities commonly seen in gynecological practice 


Co-Directors 
Aaron Poliak, M.D., Professor, Department of 
Gynecology and Obstetrics 
Roberto Reid, M.D., Associate 
Professor of Urology 
both of Albert Einstein College of Medicine 


Faculty 
W. Bradley, M.D., S. Freed, M.D., 
C.P. Hodgkinson, M.D., O.M. Khanna, M.D., 
J. Robertson, M.D., H. Schulman, M.D., 
and E. Tanagho, M.D. . 
For information and registration form, write or 
phone: Office of Continuing Medical Education, 


* Albert Einstein College of Medicine, 1300 Morris 


Park Avenue, Bronx, New York 10461, (212) 
430-2822. 
This course mesgjs the criteria for 16 hours of AMA 
Category | fredit and is also acceptable for 
16 Pi s in Category |, "Formal Learning” 


y the American College of Obstetrics 
and Gynecology. 





° aches and flushing may occur. Discontinue Flagy! promptly if 


abnormal phe s Signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, Ta diar- 
rhea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unp'easant taste, furry tongue, glossitis and 
stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, Confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, "weakness, urticaria, flushing, nasal 
Congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a sense of pelvic fitum. dyspareunia, fever, 
polyuria, incontinence, decrease of libido, proctitis, pyuria and 
darkened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress, 
nausea, og flushing or headache if alcoholic beverages, 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet. 
= three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 
weeks elapse between courses and that the presence of {i 
trichomonad be reconfirmed by appropriate laboratory measur3s. 
Total and differential leukocyte counts should be made before, 
during and after retreatment. The male consort should be treated 
in any event in cases cf reinfection. 
For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. 
For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5 to 10 days. ; E 
Children: 35 to 50 Y of body weight/24 hours, divided 
into three doses, orally for 10 days. 


SEARLE Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: - 
G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


= 


« Ifmensuffered fromthe 
symptoms of trichomoniasis, - 
they'd appreciate Flagyl. 


(metronidazole) . 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated ` 
simultaneously, reinfection from 
the consort is a probability (the 

"ping-pong effect) -° 

In the female, trichc:noniasis is 
a multiorgan disease. Tricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract. 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
thats something they both can 
appreciate! 


Flagyl 


(metronidazole) 
290-mg. tablets 


Searle & Co. iod 
SEARLE San Juan. Puerto Rico 00936 











Please see adjacent page for brief 
summary of prescribing information 642 





Sure as the tides ebb and flow 
Peri-Colacé works with gentle, proven predictabilit 


PERI-COLACE is the laxative most often prescribed by physicians 
because...it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. 


| PH GOLACE 


casanthranol and dioctyl sodium sulfosuccinate 


PON “Gentle laxative and stool*Softener 





